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This is a book of engineering and styling idess obtained from various concepts and United States Steel can assume no responsibility for any use
Surces—same lieady in use, Lome imagnary It s intended s s tubute fo you may mabe of this book. Should you be interested in any of these concepts
the industry and ita men. » The renderings and drawings are simply artists’ or steel applications we shall be pleased to assist you in any way we can.



FOREWORD \

Gur age of space exploration is rapidly leaving behind it the Ielﬁuwly pace of the crafts-
man and Is creating in its place a kind of | lish. Such a d
change could tzke place only in a period of highly developed resources, advanced
technical shills and creative ingenuity on the part of many industries and individuals.
There was a time when the automotive engineer was not only an'inventor but also the
fnal authority on ll the materials that went into his car or truck. Almost alone, he had
5 determine whether the Is met the of the function. Many of his
could not be brought to reality because the number and variety of new materials
ble 1o him were so limited. Yet, it remained his problem to make parts function
erer 21 & lower cost. Now vehicles have become so complex that it is no longer pos-
or him to be an expert on all materials. Consequently, the development of present
15 the result of cooperative effort on the part of the engineers and their

ideas

day products
supplying industries.
ne job of the materials producers not only to develop new material  which satisfy
design and englneering problems, but also to suggest alternate applications, new con-
7 &l properties, availability and comparative prices which may increase the
& and economic use of these materials. United States Steel is continually devel-
oping new steels of interest 1o engineers, designers, and stylists. We hope the ideas
on the cusrent uses of steel presented in this book will help you in converting your

ideas to practical rezlity.
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g’l::“:‘,‘:,“‘,w,‘:h,”,w‘ ‘l:" [;(".;UM made possible through the ability of steel to perform dual
1ons of skin and structure. In this way the cowl, floor and quarter panels carry
‘m.u'uv, formerly carrled by structural underbody parts. Inoxpensive, vorsatile and extra
;:E‘,,“ |:',‘:,,",”, ',‘,M'Mm” car is designed for short-haul commuter-type transporta
ve driven In all climates and under all road conditions with an absolute
minimum of maintenance, Although small it is r

her crampec
her cramped nor uncomfortable

since its minimum outside dimensions have been functionally (coordinated-designed)
around the standard seating package. Light enough to give excellent performance
and operating economy, it is remarkably stable in crosswinds because of its aero
dynamic design. Adverse effects of lift on traction are also offset by this design
From the engineer's and stylists' viewpoint, it is a concept in convolutions and
shapes which can be readily designed and fabricated into present car bodies Manu-

facturing teams are now realizing the greater advantages of large, lightweight, steel
body panels since they reduce the necessity for the excessive number of braces and
joints which are common today and which are difficult and expensive to cover. This
design concept diminishes the fabricated look and presents a new, smoother exte-
rior styling. Its promises are great for the near future realization of fully automated
manufacturing




EVOLUTION TO LIGHTNESS

A moving vehicle is subjected to three kinds of resistance:
1. mechanical friction, 2. rolling friction, 3. air drag. At low speeds,
friction provides the greatest drain on a vehicle's power plant. At
higher speeds, aerodynamic design can materially reduce power
requirements, for the greatest part of the engine power is spent
moving the air aside and then overcoming the partial vacuum or
drag created by the vehicle's passage. This commuter car has a
design objective which is to minimize high-speed resistances with
a small frontal area and with positive air pressure on the car all
the way to the “B" pillar. In this way a path is opened through the
almost solid air medium ahead of the vehicle. Rear end design
which is also important for favorable forward suction effect can be
negated by the drag in the wake of the vehicle. This car's rear end
is designed to lower the coefficient of drag by conforming to the
space created by the inherent lag in the air medium's rate of closure.

The total package dimensions of this car give the customer more
of what is desired: economical, fast and comfortable short-haul
transportation with a minimum weight. Headroom in this car is
an important measure of comfort. Door cut, entrance space,
seat height, legroom, hiproom, steering wheel position and visi-
bility over the hood are more examples of dimensions which con-
tribute to comfort and safety. Design which provides better dimen-
sions results in improved comfort and performance.

It goes without saying that the functions of propulsion, suspen-
sion and braking should be performed by the lightest possible
component weights. This is doubly true in such a vehicle as this
small, i car. A solution here
greatly simplifies the packaging problem of the propulsion com-
ponents and also improves the ride and handling characteristics.

The propulsion package is a constant speed gas turbine engine
teamed with a hydrostatic transmission to provide an all-wheel
drive, This engine delivers horsepower roughly equal to its weight.
It uses neither anti-freeze nor cooling water and it has no trans-
mission gears. Oil consumption is almost zero and it will run on
practically any kind of liquid fuel. It starts quickly at very low tem-
peratures and Is virtually free of vibration, The advanced type
transmission provides infinitely variable forward and reverse
speeds. Gear shift lever, clutch, throttle, and brake pedal are
eliminated; the transmission Is simply a variable displacement
hydraulic pump which delivers high pressure oil to radial hydraulic
motors on each wheel,

Forward and reverse drive, acceleration and speed are all con-
trolled with one lever which governs the amount and direction of
the hydraulic oll flow,
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DESIGN SIMPLIFICATION

LEADS TO AUTOMATION

Automotive engineers and stylists know that the full promise of
automation lies in their ability to design cars and their components
so they can be made without direct human contact in all phases
of their manufacture. They analyze their product and the manufac-
turing process in terms of function rather than in terms of present
ing methods or i They are quite aware that
however strong, light or simplified their cars have become there
is still much that they can and must change in their products and
before fully p is possible.

As functi ion is attained, or integral
frame construction with the required stiffness can be achieved
with little or no framing. Strength and rigidity can be stamped in,
and not added as extra strainers, framing, doublers or gussets.

When the functional, box-like cars of 30 years ago or so gave
way to styling designs with soft contours, rakish lines and long,
low silhouettes, the better surface finishes, drawing qualities and
strength of carbon steel permitted the roof rails to be thinned
down, the pillars slimmed, the glass area increased and the front
and rear overhang to become greater. On some cars even the
structural function of the center pillar was eliminated. Such devel-
opments gradually cut down the superstructure effectiveness until
today, with the elimination of the separate frame, much of the
loads and stresses of integral frame cars is carried by the under-
S(n{c(um In such designs the empbhasis is put on the use of gal-
van'm:d steel to protect the load-bearing members against cor-
rosion,

In‘unll construction, body sheet metal is usually designed to
distribute loads into pillars, roof rails and headers. Consequently
such integral frame cars require heavier metal in these sections.
However, as car size is reduced, section thickness can dimen-
leml!y dec(unsu until a point is reached where the thin gage
:o:&f:!|ls As'nm'u:‘lunuy efficient. Weights of such thin gage body
eheet metal stampings are largely affected by their designed con-
:qub, Large, low crowned panels are subject to deflection or
lutter. To correct this condition the gage of the metal has to be
Increased or siffencrs added to the interlor of the panels, with the
result that weight and costs are Increased, For this reason deboss-
:"‘f;l- T'ﬂ;'-dmr, deep configurations and shaping, which double
n;m'; I;:tv't]lv’vllllsl‘:lz.t?vu used to make these thin gage panels more

0% give the desired high Initial stiffness to the

Integral frame and relip, il
4 v Pliove the burden of s
TR heavier sections and

The roof and Vinyl Coated steel headliner are one and the same part. Also the gal-
vanized steel floor pan has been combined with the vinyl covering material. The top
of the gas tank is the floor of the trunk compartment. The instrument panel is welded-
in so it becomes a strong cross body structural member. Where acoustical and
thermal insulation is needed, urethane foam is sprayed or foamed-in-place on the
steel stampings and so becomes an integral part. Doors are sandwich construction
with steel honeycomb structures in between the panels to give the necessary sup-
port commonly obtained from heavier gages, braces and many joints. In addition
to the factors of greater impact strength and durability, such sandwich exterior panels
provide ive safety and shock ption. are stationary.

Considering overall body and frame design, integral frame construction for the
small cars offers weight saving features over the conventional separate frame con-
struction. The most important weight saving feature is the elimination of duplicate
body and frame functions. The frame front and rear X-members and side members
have body counterparts in the integral frame designs, with corresponding frame

b i In the i diate future weight and cost saving rewards are
offered by further inati of structural and body panels.

The large panel construction makes frequent styling changes readily feasible.
The cold drawn or heat treated alloy steel tubing roll-over structure provides
roof rigldity and extra protection in case of crash impact.

Some of the advantages of integral frame design are:

1. The required stiffness is gained with less weight by reducing the number of frame
sections.

2. Body panels perform dual functions of skin and structure.

3. Reduces weight and costs.

4. The weight reduction contributes to fuel economy and performance.

5. Lighter bodies permit weight reduction in mechanical components also.

Steel's ability to perform both ornamental
and structural functions is coupled with
design simplicity to demonstrate one way
to improve automotive seating. Atthe same
time manufacturing complexity is simpli-
fied. End product cost is reduced while
appreciable weight savings are effected.




DESIGN IMPROVEMENTS
ON OLD SYSTEMS

The choice between separate frame and integral frame depends.
upon such factors as car height, seating dimensions and car type.
C i experience is ive in

which is superior; each conception has its merits. The relative
rate of progress of these two designs within the next few years in
the areas of performance, strength, weight, cost and safety will
determine the ultimate trend.

Separate frame design is far from obsolescent, especially in
wheelbase lengths over 100". As the wheelbase increases, the
greater structural i either eli or i
diminish the advantages of structure gain or weight reduction
which are obtainable with integral frame construction.

Some of the advantages of separate frame design over integral

frame design are:

1. Design flexibllity over a wide range of models and styling variations.

2. Advanced frame designs which meet the requirements of mechanical
improvements and rido advances.

3. Reductlon of threshhold step-over areas.

4. Satisfactory oxhaust system space requirements.

5. Btllm and torsional stiffness which complement the body with high
values,

6. Compensation for the loss of offective roof structures.

7. Shortening of body lead time by threo to six months.

8. Considerably more margin of error allowable.

A typical frame design advancement is this "wide-hip" frame. It
eliminates the X-member and cross-members in the body center
section. The function of such members is moved outboard to the
rocker panels through the use of efficient structural “torque-
boxes." These are located at the four corners where inner and
outer frame side rails join. They transfer the body and suspension
loads from the narrow front and rear frame sections to the wide,
box-section center side rails of the frame. High-Strength, low-
alloy steel provides additional strength to these side rails, which
ato located immediately inboard of the body rocker panel. This
allows direct attachment of the body to the side rails through
fubber mounts, The cost and welght of body out-rigger brackets
are eliminated in thig way.

Generally, simplification of body design is a means to an end, regardless of the frame
concept used. Here weight savings are achieved by thinner door sections. Garnish mold-
ings are designed as a part of the inner door panels. The fuel tank top and floor pan are

part of the same ing. The reinfi carbon steel, ination instrument panel and
cowl crossbody structure carries printed circuits that reduce the amount of wiring con-
nections. With the rapidly ad: ing trend toward ization bringing full facilities

for comfort-conditioning within the car and satisfactory means for traffic signaling out-
side, it Is no longer necessary for windows to open or close. Cellular carbon steel struc-
tures in the body panels allow air transfer into or out of the car as desired. More graceful
car design lines are now possible since the gas turbine eliminates the chronically trouble-
some radiator. The engineer's dream of a single fluid for steering, braking and other power

functions will soon be realized for practical automotive use. The ducts and tubing of pre-
formed painted carbon steel sheets become a part of the body structure and serve a dual
purpose. They conduct the hydraulic fluid and provide greater rigidity to the body shell.
In future body designs it will be possible to combine and reduce even more the number
of body parts. The art of integrating skin, structural and functional parts will be improved,
enabling the engineer to add more functional components to the body. Integration of
the entire exhaust system into the body shell is a possibility for the near future. Or, muf-
fler systems may be eliminated entirely when more advanced types of powerplants become
available. For the present, the corrosion resisting characteristics of Stainless, galvan-
ized and aluminum coated steels make them especially well suited for muffler and
exhaust systems.




1's viewpoint
know-
and refined
s must have a pleasing
Spring design and mate-
were never practical before

appearance and they must provide real comfor
ial developments now make it possible to build
So, design objectives can be set:

1. Improve seating comfort throu
Increase effective interior space.
manufacturing cos

t forms th,

uce the size and seat complesity to
at construction simplicity. 4. Reduce

. This low cost American Steel and Wire carbon steel woven-wire

\ mesh spring base, which is imbedded Integrally with the foam,

provides desirable supplementary springing. This springing

helps offset the return rate limitations of foam. The seat can

./, be casily adapted for a heated or air conditioned seat by the
addition of perforations to the upholstery surface.

;;L’:J‘,"W‘:"‘:E':Il:‘ l{pu:alo his vehicle efficiently he must feel comfortable and secure.
the rear rmdur‘m i veight is generally on the two bony points of his pelvis. Since
spring support ’"L"*:‘f' cushion supports most of the driver weight the designed
thighs, A support :t ;':'ﬂv’vau-r, A less_er part of the driver's weight is taken by his
oniihiallargs bluod‘ Mu seat area which is too firm results in excessive pressure
(e e 'V’L.u’uls under the thighs. A minimum spring support alleviates
takes the ””m‘”.u’;’w"o’n‘l ?Aall of the seat cushion. The flexible spring support
Support relationship, 9ht. Adjustable seat back design follows this same weight/

In addition 1o varying the
both

Prpa i weight/support as noeded the seats
laterally ; A LD
ot u‘_:m”/’”:":{ 'L[Z:ff"!‘_"?_""'_”/. Deop lateral contours provide greater driver stability
$Uport {0 th difein ,v: n.mlnl seat designs. The longitudinal contour-shaping gives
provide componsaf] @ complels body. Adjustable, comfortable head and knee rests

1sation for individual driver differonces and are easy to install, Each

are contour-shaped

These seats not only meet the design objectives; they also pro-
vide for quality and further comfort stop-ups. The large area of
weight distribution of this basic-design contour seat gives a
hard but comfortable feel to the driver who is suspended in and
supported by resilient, body-conforming foam.

foam's slow return rate.

complete seat is thus divided into four sections for fabrication and assembly ease. This
construction permits offering the head and knee rests as options.

The upholstery skin is formed over a heated male mold to obtain the designed seat
shape. This temperature-forming of the skin helps prevent thermal distortion later under
operating conditions. The under and rear limits of the seat and seat-back cushion shapes
are determined by the seat shell, which is formed of either carbon, Vinyl coated or Stain-
less Steel. Poly is f d-in-place between the Istery skin and the seat shell.
This foam adheres to every surface it touches so the seats become in effect a single unit.
By contouring the steel seat shell, desired variations in foam thicknesses can be con-
trolled. In this way foam thickness variations meet the driver's weight/support distribu-
tion requirements.

Deep forming in the upholstery skin provides two other advantages:

One, it prevents stretching of the upholstery skin as the foam deflects on com-
pression. Two, it improves seat ventilation, since the formed folds become air

American Steel and Wire conventional carbon steel
2ig-zag springs, integral with the foam, provide lateral
stability, moro comfortable driver support and implement

American Steel and Wire PREMIER carbon steel Spring Wire
hour-glass springs, with their variable pitch and density rates,
supplemented by the use of varied thicknesses of foam,
provide distribution and concentration of different density
spring support in exact accordance with design weight/load
requirements.

circulation passages from an underseat blower fan.
All of these seats offer:
Maximum comfort, convenience and security.
Contemporary appearance which is a direct result of the functional design philosophy.
More compact construction, reducing interior space requirements.
All of these seats are good les of designing to ially reduce weight and to
i costly, ti i of many structural and d seat parts.
In conventional seating design there usually are these components:
1. Seat frame. 2. Upholstery trim. 3. Cotton pad. 4. Foam rubber cored pad. 5. Cotton
pad. 6. Wire insulator. 7. Coil or zig-zag springs. 8. Jute spring silencer. 9. Trim
tape. 10. Hog rings.
Advanced design eli six of these quiring only the four:
1. Seat shell. 2. Upholstery trim. 3. Coil, wire-mesh or zig-zag springs integral with
the foam. 4. Resilient polyurethane foam molded to the trim.




TYPICAL MECHANICAL PROPERTIES

USS CARBON STEEL SHEET AND STRIP

The Most Important Group of Engineering Materials Known

Carbon steel sheet and strip have the widest range of application, at the lowest cost, of any engineer-
ing material. They have greater ductility and strength, at the lowest cost, than any alternate, formable
material. Ductility, combined with resistance to denting, are proved qualities of carbon steel sheet
and strip. These steels possess the uniformity and the deep drawing qualities necessary for today's
high speed, mass production of cold formed parts. Design freedom is possible with these steels for
they may be spot welded easily and quickly. They meet exacting requirements for thickness, width,

duL:lllly and finish. And, they are casily and economically finished with a wide variety of attractive
coatings.

SUMMARY OF ENGINEERING DATA

Hot Rolled Carbon Steel Sheets and Strip—Typical Mechanical Properties

) Do DQ-SK
Yield Point, psi 28-39,000 28-34,000 =
Tensile Strength, psi 43.55,000 43-50,000 =
Elongation, % in 2° 23.33 35.42 =
Rockwell 45.70 4560 =

Cold Rolled Carbon Stecl Sheet and Strip

Yield Point, psi 25.35,000 23.29,000 2027000
Tensile Strength, psi 38-46,000 40:59/000 e
Elongation, % in 2° 3542 3843 2045
Rockwell "B 40-60 SE:50 z
Regular and Differontial Coated Galvanized Carbon Steel Sheot and Strip
Yield Point, psi 30.40,000 28.38,000 255
Tensile Strength, psi 45.55,000 43-53,000 tosol®
Elongation, % in 2+ 25.35 SO0 u
Rockwell “B" 5065 2157 =
Aluminum Coated Carbon Stoel Sheet and Strip =

Yild Point, poi— 35.45,000 = =

T 23.33 = -

Hochuell T T T . ey

55.70 =

USS 17 TYPE 430

ADHESION—The production of Vinyl Coated steel by roller coating process results in excellent
adhesion. Specifically, the bond between the vinyl coating and the steel has been found to be

MECHANICAL PROPERTIES AT AN- coLo satisfactory after any one of the following tests.
ROOM TEMPERATURES NEALED WORKED 1. Elongation of 30 per cent.
Endurance (Fatigue) Limit (1,000 Lbs./Sa. In.) 3550 = 2. Immersion in boiling water for 5 minutes.
Modulus of Elasticity (1,000 Lbs./Sq. In.) 29 29 3. Immersion in tap water of 70°F for 240 hours.
Tensile Strength (1,000 Lbs./Sa. In.) 70-90 90110 4. Exposure to 100 per cent relative humidity at 100°F for 200 hours.
Yield Strength (1,000 Lbs./Sq. In.) 35.55 80105 5. Exposure in a dry oven at 200°F for 7 days.
Elongationiin 2iini (%)) 3520 25.8 6. On a coated, extended sample with the vinyl cut through in the elongated area, vinyl shrink-
Reduction of Area () 60-40 a: age will not exceed 1" after exposure to 200°F for 4 hours.
Rockwell Hardness. 875-90 B890-C23 AND SCUFF Another significant property of Vinyl Coated steel is its
BrinelllHardness 145-185 = resistance to wear and abrasion, particularly in relation to competitive materials. Thickness,
Keyhole Charpy Impact (Ft. Lbs.) 2040 - o v i tesl give it the ability tch
Stress for a Creep Rate of 1% in 10,000 Hrs. Scratches a few thousandths of an inch deep, or very narrow anes which would mar the appear-
At1000°F, Lb./Sa. In. 8,600 ance of wood o painted surfaces are virtually invisible in vinyl.
:: ;ggg:? t:'/z“‘ :"' f'igg Vinyl Coated steel excellent moisture resistance.
ool Lb'lsq' ‘"' s Tests have been conducted in which specimens have been elongated by 30 percent and im-
bithi/Sqslng = mersed in 70°F tap water for 240 hours. Other elongated specimens have been subjected to
Scaling Temperature, °F (approx.) 1500 100 per cent relative humidity at 100°F for 200 hours. After such exposures the vinyl-to-metal
Forging Preheat Temperature, °F 1400-1500 bond has been found satisfactory.
Initial Forging Temperature, °F 1900-2050 CHEMICAL RESISTANCE—Vinyl Coated steel has been exposed to a great many chemicals,
Finishing Temperature, °F 1500 Max. ranging from household detergents to concentrated acids. Their resistance is generally very
Annealing Treatment, Air cool from good. Samples have withstood exposure of 2 hours in 10 per cent solutions of sulfuric, nitric
14001500 and ic acids at up to 160°F, as well as solutions of caustic potash.
ABRASIONTRESISTANCE (s STAIN i to stain is of particular importance in considering a material
COLD FORMING—Drawing—Stamping Fair for interior applications in homes, offices and vehicles. In general stain resistance is very good.
1y g
& Fa Numerous tests have been conducted using a variety of staining agents. It is of course virtually

WELDING Fair
Welds are brittle when cold.
Slight response to anneal.

USS VINYL COATED STEEL SHEET

A Custom Material at a **Mill" Price

Vinyl Coated steel is a decorative and durable new design material that offers in a single product
the color, warmth, and texture of vinyl and the strength and inherent fabrication characteristics
of steel.

PROPERTIES

HEAT RESISTANCE—USS vinyl plastisol and adhesive have been specially formulated to with-
stand 160°F i to 180°I and up to 200°F for seven

days without damage to the coating or adhesive.

LOW TEMPERATURE—Low Temperature tests have been conducted by exposing Vinyl Coated
steel samples to minus 20°F for 30 minutes. After the exposure period and also at minus 20°F,
the samples were wrapped on a 1% inch diameter mandrel. When subjected to this test con-
dition the vinyl coated material showed no evidence of cracking, crazing or delamination.

1o consider all possible stain producing agents, but where data is required for spe-
cific materials not covered, such tests can easily be run.

DIELECTRIC STRENGTH—Vinyl coating has a dielectric strength of 750 volts per mil of coating
thickness.

COLOR STABILITY—Color stability of vinyl coating is equal to the best paints. Viny! coatings
show no appreciable change in color or finish after 300 hours exposure in an Atias Fadeometer
or 200 hours in a Weatherometer.

Vinyl Coated steel has an outdoor life expectancy of five to seven years, with fading in that
period comparable to the best paints.

UNDERWRITERS' RATING

FIRE HAZARD CLASSIFICATION—The following Fire Hazard Classification is established for

this material in comparison with untreated red oak as 100:

Flame spread—55

Fuel contributed—5

Smoke developed—101-200

As indicated by the Underwriters’ classification of Vinyl Coated steel, the flame spread and fusl
i i ially lower than red oak. The smoke developed on

Vinyl Coated steel, however, is higher than for red oak but it compares favorably with most

other types of plastic coated building materials.




ON THE NMOVE...
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Unlike the first trucks of more than a half century ago, the powerful and sturdy trucks
of today are precision tools of transportation. Every conceivable type of hauling job is
met by a specialized type of vehicle made possible because of advances in engineering,
superior manufacturing methods and new and better steels. Continuing progress of
the transportation industry is based on such pioneering and development of new
designs, parts, processes and new steels.

This short-depth cab design permits bigger and heavier payloads in tight squeeze
situations. The compact, sliding cab is built of carbon steel. The tractor has set-back
front suspension designed to provide tight-turning steerability and improved weight
distribution.

Engineering and styling design fits this carbon steel cab to low volume production
needs, for it may be built with “one-direction” bends on a press brake. This simplifies
tooling and greatly reduces costs. The giant, dupli iece, full-wrap
provides a safe view of all the road and traffic ahead. The combination windshield and
entrance door lifts easily on a steel torsi pring hinge which i the
functions of a hinge pin and counterbalance. The torsion bar passes through rugged,
forged carbon steel bearing and anchor brackets securely attached to the cab. Under
constant spring load, even in the down position, the mechanism stays tight, quiet and
shakefree. In the driving position the door and cab are secured by a manual safety
latch lever. The full height doorway and the slim line roof provide maximum opening
height and make entrance or exit easy.
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1/The use of USS “T-1" type A constructional alloy steel to fabricate this heavy duty fifth
wheel gives the wheel the strength of an exceptionally thick conventional casting, yet it
eliminates a major part of the weight. The use of USS "T-1" type A steel and fabricated re-
inforcing ribs also stops throat bending or spreading. Double-acting cam locks of forged,
chrome molybdenum steel encircle the king pin. Pressed, High-Strength, low-alloy steel
such as USS EX-TEN or USS TRI-TEN steel pick-up aprons have a wide entrance angle to
facilitate trailer pick-up and protect trailer front panels during coupling. 2/Steel for such uses
as steering linkage and parallel arm type suspensions is improved by forging, since the grain
structure of steel is refined and oriented for greater strength in the process. Heat treatment
of the forged parts'refines the grain structure still further and produces the required mechan-
ical properties. In heat treatment, annealing, normalizing, quenching and tempering all serve
the purpose of improving the quality of the steel. A ling develops the i ductility

For the driver—handling ease, safety and riding comfort. For the mechanic—complete engine
and i ibility. For the ini first cost plus substantially reduced

cost and This room, short depth cab rolls forward to
expose the engine and i for service. Flexible cab mountings
on USS EX-TEN or USS MAN-TEN steel frame footrails reduce transmission of chassis vibra-
tion to the cab. The simple one-piece, cab shell with its double-wall construction and foam
insulation takes full advantage of the strength of carbon steel. This construction provides
proof against rattles and body wracking and it requires a minimum number of body parts.
Embossed thin-skinned body panels, Vinyl Coated steel interior panels, double-walled con-
struction and foamed-in-place insulation in the floor, sides, back and roof provide maximum
weight reduction, simplify manufacturing and give a ride which is sound-free, rattle-free
and weather tight. Decorative, durable Vinyl Coated steel combines a choice of color, warmth
and texture with the strength and inherent fabrication characteristics of steel. In this way
interior multi-color styling and inner body shell structure may be obtained with one manu-
facturing operation.

Galvanized steel headlight cans resist corrosion so bulb changing is still easy after years
of truck service.

The indi d front wheel is a parallel arm type using heat treated steel
torsion bar springs. The front suspension assembly is bolted to the front end of the frame
and Includes two rigidly joined tubes which carry the torsion bar springs and the upper and
lower forged carbon steel parallel arms. Virtually frictionless, the torsion springs flex freely
on the smallest bumps and yet have the capacity to absorb the jolts. In severe torture tests

and in over-the-road applications steel torsion springs have consistently demonstrated their
ability.

heavy-duty truck suspension and steering. 3/ The use of expanded USS Stainless Steel for the
entrance/exit steps makes them light in weight and slip proof. Vinyl Coated steel, with its
resistance to scuff, wear, abrasion and moisture is especially practical for the interior floor.
This durable floor finish eliminates the need for the usual jute pad and rubber mat. Rigid-
ized USS Stainless Steel floor inserts take the beating in the heaviest wear areas. The master
control column uses Vinyl Coated steel for its strength and color coordinated styling. The

| i ing i panels are Vinyl Coated steel, used for its anti-
glare properties. Aircraft type brake and clutch treadles are mounted on the control column
to eliminate the usual toe board holes. Roll-forming the carbon steel treadles and acceler-
ator pedal makes them slip-proof. 4, The ability to absorb impact is a first requisite of heavy
duty truck bumpers. Since plating quality finish is uncalled for in such truck applications,

of the steel. Normalizing the as-forged part refines the grain and establishes a more uniform
grain size to increase both the toughness and the ductility of the steel. Quenching and
tempering refines the grain of steel and also improves its mechanical properties. These pro-
cesses are all methods of ing the desi h ics of steel in order to com-
bine strength with torsional and shock-resisting properties, a combination important in

the of USS EX-TEN steel's strength can be utilized to reduce section thickness
and so gain the benefit of weight reduction. Heavy ribbing and U-channel design add
strength to this bumper. Rigidly bolted to the frame rail ends, the bumper also serves as an
extra stiffening frame cross member. A stamped USS Stainless Steel grille provides ready
access to the air intake filter. This self-cleaning, baffle filter, made of carbon steel wire mesh,
screens incoming fresh air for the regenerative gas turbine engine.




LIGHTENING THE DEADLOAD — INCREASING THE PAYLOAD

The frame is the backbone of a truck and the durability of the entire rig depends
on how well the frame is designed, the materials used and how sturdily it is
assembled. Different steels are specified for different frame construction com-
binations. These range from a single channei steel side rail up to triple channel
rails, The use of USS "T-1" type A steel for *'C" channel side rails result in an
ideal frame for heavy-duty truck operation. For heavier duty, composite side
rails which give maximum relief from full load concentrations may be obtained
by using a steel inner liner. This gives greater strength to the side rails. In-
verted "L" reinforcing members may be mounted on top of the side rails and
extended well beyond the front and rear suspension mounting points. Conven-
tional “L" reinforcements can be welded to the "'C" web while hybrid side rails
can be fabricated of USS "T-1" type A steel flanges and carban steel webs.
—— - This gives the desirable flange strength and vertical rigidity.

B The High-Strength, low-alloy, steel such as USS COR-TEN or USS TRI-TEN
steel, box-section front crossmember of this tractor is a fully enclosed deep
hat-section. This construction provides exceptional front frame strength and
a solid foundation for the forged carbon steel independent suspension. High-
Strength, low-alloy steel K", “Z", inverted “L", I-beam or alligator jaw cross-
members and gussets provide outstanding torsional rigidity plus high load-
carrying strength.

Forged USS "T-1" type A steel rear spring and multi-purpose brackets are
securely bolted to the frame side rails with high strength, heat-treated steel
bolts and self-locking nuts made of American Steel & Wire AMERLOY steel.
Use of this bolted construction permits changes in frame length or bogie posi-
tion if desired later. When these bolts are tightened to their working load, they
stay tight despite vibration and they are resistant to fatigue from constant load
reversals. They cut costs and speed up final assembly, for their size or number
can be reduced while still obtaining greater joint strength.

Careful steel selection and imaginative frame design can provide lightweight,
tough frames that are stronger and more resilient. Payload and performance
are greatly increased since they have all of this strength without unnecessary
deadweight.

More uni\{evsnl in its applications than the textile tire, the belted, brass-plated
steel cord tire can be nfsed equally well on fronts, drives or on trailer positions
on Qvel-lhmhighway rigs. Great improvements in tread wearing qualities are
relalued from belted, steel cord tires. The American Steel and Wire brass-
zx:ted steel tire cord reinforced carcass gives better rubber adherence than any

er product, Added advantages are found in the resistance of these tires to
Impact, puncturing, bruising and ion. Rq ion of rolling

greater than that of ordinary tires,

‘I:;n:‘v:g’r;d;umainc_o it permits a wider spring base and wheel treads. Exposing
jighiaias © the airstream reduces brake fade. Elimination of the extra wheels
i tires give an obyious weight and cost savings,

decreases fuel costs and since non-slip traction is improved, the tread life is’

Use of the new low, wide tires provides greater vehicle stability and a shorter

NEW WHEELS FROM THE
WHEEL AND TIRE INDUSTRY

Steel plates and hot rolled special rim sections are used to make
tapered disc steel wheels that are round and true. These wheels give
truer running performance, virtually eliminating lateral and radial
runout. These smoother running qualities increase tire and vehicle
life, cut down driver fatigue and protect the cargo.

Wheel strength and running qualities begin with the extremely
uniform section thickness of the plate delivered from the mill. In cold
working the disc to its design shape and taper, the steel's mechanical
properties are improved. Tapering the disc reduces its finished weight
and allows a desirable resilliency in the disc and increases its re-
sistance to fatigue. The raised center of the disc helps reduce stress
concentrations at the wheel center.

Concentrating rim section thickness where it is needed to with-
stand inflation and load pressures permits an overall rim weight reduc-
tion. Cold working gives a true running wheel rim that will take con-
stant abuse.

ppreci per ion can be achieved
with tapered, shot-peened steel, leaf spring design. Only two long,
tapered, resilient leaves are used in each spring. This designing saves
much of the weight of multi-leaf spring suspensions and yet provides
the same strength and load carrying capacity. This Duo-flex spring
design provides a buoyant ride with less vehicle pitching and sway-
ing. It also reduces interleaf friction so even slight road imperfections
are absorbed. The shock absorbing action of these new springs keeps
vehicles tight, minimizes maintenance, reduces cargo damage and
makes vehicle handling easier.

A variety of steels provides a unique combination of mechanical properties for
gear and drive line use. Quick shifts and power surges put terrific strains on
truck drive line gears, shafts and counter shafts. Steel's inherent advantages
of high-strength with a low coefficient of friction, excellent noise damping
capacity, fi i isti it to surface fatigue failure,
a hardenability that assures maximum core hardness and the ductility needed
to absorb shock and impact loads all contribute greatly to gear accuracy and
reliability in service.

1. Wheel Hub
2. Outboard Bearings

3. Axle

4. Axle Housing

5. Differential Housing

6. Inbeard Bearing

7. Differential Cage

8. Ring Gear Back-up Thrust Pad
9. Ring Gear

10. Pinion
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Bimp or Nechdawn Type

External Ring Type

MODERN TRAILERS FOR
GREATER PAY LOADS

Imaginative design, sound principles and the weight-saving advan-
tage of thinner, but stronger steels are combined to:
El excessive ight without loss of strength.
Achieve lower overall height and a lower center of gravity.
Perform both tank and structural functions.
Reduce manufacturing complexities and costs.
Blimp or Neckdown Type. This design simplicity is made possible
through the use of USS "'T-1" type A constructional alloy steel's great
en Such fully proved tank-trailers for pressurized liquid cargos
with highway and Code regulations. External Ring Type. This
construction reduces weight by providing the strongest possible shell
without the need for internal reinforcing members. This construction
rves to reduce overall height. The absence of weak, flat surfaces
nd, exterior ring shell provides sufficient strength for higher
pressures and permits a wider range of cargos.
Oval Type. The modified oval design reduces the overall
ly compared to a round type tank of the same capacity. The
y is lowered too and this greatly increases the road
omplete trailer. Finally, this modified oval design pro-
sively greater strength toward the tank bottom where the
viest. This progressive increase in strength toward the
partly due to the short radius, round shape of the lower
A combination of lighter gages of steels with different
o provides greater strength where it is needed most—
rk bettom. Baffles and bulkheads are dish-shaped and flanged
to the chell and reduce surging forces on the bulkheads.
baffles provide complete drainage and a convenient
ACh compartment.
Internally Braced Type. Placing special members and reinforcements
ctribute the stresses evenly, rather than concen-
rmits the use of the complete USS Family of Steels:
f 4?,’. essed areas; USS COR-TEN for medium
-::lc’ur‘r(l‘:'n f"'zm for relatively _Iow stressed areas.
1 section, :hl:hr-h:x:uuefl Ye»l:llorclng girders ‘ove_r the
ihated taiteasasine /lv;;(ll;”»‘”ur»m fmu assemblyvmslnbulu
Oimpled) flargod bar ;’m area to assure liquid-tight
shaped stiffeners 1o add strength 1o 11 replorced with large wedge-
ol thel bile's ‘Du‘:lJ]rd 0 ,‘M shell and to reduce surging
7gth 1o the load La”'lu f flnn(;r:d and reinforced bulkheads
T /ILI;‘U tank shell and distribute localized
,'"m'“ "-’P‘u-’ll ‘S:’;:C’.'"’J tuhz are vielded to the longer
nate bucking u.]; necked-down sections, These
‘ 108U to surging of the liquid and

localized Kingpin load:

Blimp or Neckdown Type. Even the carbon steel toe rail-conduit
performs multiple functions on the top deck of this clean-lined
tank trailer. They carry the electrical lines for protection against
weather and damage. Extra packaged goods can be carried on top
of the tank for the toe-rail also acts as a package rail. A full length,
non-skid abrasive safety tread lends sure footing to the catwalk
without adding weight. Wide flanged, USS EX-TEN steel hat-
sections reinforce the tank at the upper coupler, landing gear and
tandem positions.
External Ring Type. This double conical, external ring reinforced
bulk tank trailer can be easily converted to a non-coded liquid
pressure tank trailer. The shell is two cones joined at the center
and provides a continuous round cross-section for greater con-
taining strength. Elimination of the usual heavy slope sheets in-
creases cargo capacity while reducing deadweight. The USS
COR-TEN or USS EX-TEN steel external ring reinforcing construc-
tion also reduces weight by providing the strongest possible shell
construction without internal reinforcing members. Trailers of this
and similar types are available in High Strength, low-alloy steel
such as USS COR-TEN and USS EX-TEN steel or USS Stainless
Steels with a variety of coatings and linings to handle all types of
corrosive and non-corrosive fluids and bulk cargos.
Modified Oval Type. Carbon steel for the upper tank and USS
COR-TEN steel for the bottom sheets are combined in this “hybrid
steel” tank design. In this way, the tank is made progressively
stronger toward the bottom where the loads are the greatest. Two,
full length USS "T-1" type A steel tension members support the
bottom sheets. Two, full length USS “T-1" type A steel catwalk
members brace the tank top against longitudinal compression
forces and resist any tank buckling tendency. These compression
and tension members are tied together by an integrated structure
that relieves both the tank shell and the heads of concentrated
forces of load and road shock.
In{ernally Braced Type. Two continuous-welded, full length
!ens!on members add depth to the load-carrying shell and absorb
tension stresses under load. They also reduce the size of un-
5‘{Dpofled sections of the bottom shell sheets and thereby mini-
mize vibration of the sheets. Vertical stiffeners welded to the nose
Sh?El_s distribute kingpin load stresses over a large area thereby
relieving the bottom section of the head and shell from the highly
Cun_centra(ed stresses caused by these loads. The upper coupler
or fifth wheel is bolted on to permit adjusting the kingpin location
;?’ Proper weight distribution when required by tractor changes.
cr""@‘):sh mechanical properties of heat treated alloy steel, such as
ki e r!‘°|Yhdendum or nickel chrome molybdenum steel for the
Ang-pin s further assurance it will withstand the severe loads of
Piggy backing" or “panic” stops.




TRAILER
DESIGN
ISEERS
PACE
WITH
PROGRESS

A SEMI OR TANDEM TRAILER THROUGH DESIGN
FLEXIBILITY

afe payload distribution, An
is hybrid designed of tough, USS
for the webs. Weight-
The lightwelght but h
l. The forged USS "T-1" ¢
iioned 5o it absorbs pulling and

aving tapered leaf springs reduc,
duty fifth wheel is USS “T-1" ty,
pintle hook is rubber mounted and a:
shocks,
This complete bogie—axle, springs, brakes and landing gear—is shiftable
d remov. from the trailer bottom rails. It can be us.
ualized tandem or triple asle suspens

e

ed au a single
ion, Correctly positioning the
ding gear on the bottom rails is a one man operation, after
which the bogle is pinned and positively clamped,

Dry freight and food hauling p call for i designed
trailers that meet as many of the operators' varying needs as possi-
ble. Ads d ineering and k how, plus ver-

satile new steels, provide practical solutions to these van and reefer
type trailer Today, the efforts show inual
advancements in the use of lighter gage steel, elimination of excess
weight without altering structural strength, and achievement of a
lower center of gravity and lower overall height. He looks to lighter,
more versatile suspensions that will permit easy conversion from
semi- to tandem trailer for “double bottom" operation. Or, he may
seek removable and shiftable bogies that permit better weight dis-
tribution to meet highway restrictions. He advocates new construc-
tions that provide strength, greater payload capacity and allow a
big cut in trailer weight. As the engineer achieves these ends, he
adds revenue producing payload.

Multi-stops and short haul deliveries often sap trailer operation
profits. So, the engineer designs to allow the driver to load or unload
at final or intermediate destinations as he chooses, regardless of
the cargo loading. And, to protect the cargo in transit, the engineer
flesiuns strength and ruggedness into the trailer body, thus enabling
it to withstand highly concentrated load stresses, impact forces and
torsional wracking. To meet the increasingly severe demands on
trailer design, the engineer turns to the new carbon, High-Strength,

low-alloy steels or High-Strength heat treated constructional alloy
steels or Stainless Steels,

REDUCED WEIGHT
AND REDUCED COSTS WITH
HIGHER STRENGTH STEELS

USS "T-1" type A steel's high mechanical properties allow trailer designers to further
reduce the weight of trailer understructures. The USS “T-1" type A steel suspen-
sion members are main load bearing members. USS COR-TEN or USS TRI-TEN steel
outriggers and cross members are placed on 12" centers between the two main
outer rails. Cross member ends are welded to the USS TRI-TEN steel outer rails
which also act as sturdy rub rails and longitudinal load bearing members. USS
TRI-TEN steel has good shock resi even at low , and a high
endurance limit. The rugged upper coupler is a sandwich grid structure of rectangu-
lar tubing made of USS “T-1" type A steel. A full-width USS MAN-TEN or USS
TRI-TEN steel pick-up plate on the underside of the coupler structure prevents trailer
damage during coupling.

ONLY STEEL SERVES SO LONG

—S0 WELL
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If the driver is to be able to load or unload at intermediate or final destinations as
he chooses, regardless of the cargo loading, every inch of cube must be readily
accessible. Rear, curb or roadside doors divide the van into easy-to-reach areas
that permit fast loading and unloading. Deep USS TRI-TEN steel outer rails elimi-
nate side door trusses and give door location flexibility. The High-Strength, low-alloy
steel top rails permit big side openings that are free of gussets which might restrict
loading.




STRENGTH + LOW COST + LOW WEIGHT — ]
EORNEVERYSIRPESTRAIITER =

= STAINLESS STEEL REFRIGERATOR TRAILER

J

Rolling, caulking and welding the corrugated USS Stainless Steel roof panel over and
under the quarter panel flange seals out air and moisture. Such construction minimizes
rammed air filtering through tiny crevices in the outer shell.

Extra wide, double hat-section Stainless Steel roof bows are securely welded to the
quarter panel flanges and to each roof { This provides body and tor-
sional strength.

Heavy gage, roll-formed Stainless Steel quarter panels provide structural strength for the
side and end walls. The lower quarter panel flange laps and air-weather seals the corru-
gated Stainless Steel outer panel.

.
§ Corrugations in the inner liner permit cold air movement around closely packed cargo.
The Stainless Steel strip outer shell has %" corrugations on 2" centers which are welded

—

to Stainless Steel sidewall posts at every corrugation. This construction gives excep-
tional strength in every direction to the outer shell. Only Stainless Steel has the strength
to permit such thin-walled construction which will give trouble-free service for the life
of the trailer.
e “V'.strut spacers separate the outer shell from the inner sidewall posts and cargo liner.
A low K factor, foamed-in-place insulation forces its way into every cavity and crevice
of the complete trailer body structure—sides, floor, roof and doors. The trailer is thus
completely sealed against air, moisture and heat penetration.
Corrugated, glass-reinforced plastic sub-floor spacers are screw fastened to the floor
pan and frame cross members. Different screws fasten the cargo floor to this plastic
sub-floor. In this way there is no through metal fastening and consequent cooling loss.
® The USS Stainless Steel sanitary gutter facilitates cleaning and also serves as a base

scuff plate.
The deep, Stainless Steel cargo floor provides fore and aft air circulation. Welding it into
one piece elimif joint leaks and Pl the floor for the trailer's life.
Stainless Steel inner floor *Z"-beam cross members are placed on 12" centers and screw
fastened to plastic sub-floor spacers.
180° marker lights are protected from impact by the deep quarter panel flanges.

the full le

gth tha
! i © Double hat-section roof bows provide great cross-body roof strength without penalizing
inside height.
© Triple seal, compression gasketed doors have full contact all around. This gives full insu-
lation that is effective at high or low temperatures.
e The foam filled door provides thermal insulation.
rolling the roof pane! e Corrugated door inner liner provides the structural strength to keep the door aligned
flange of the q = 1 and sealed tightly. Foamed-in-place insulation bonds the door into an integral one-piece
panels into on construction.
° Inner door spacer provides i without itti tal-t tal
outer rail while the lower ed e transfer of heat to the cargo liner.
panel is rolled around, under an d to the up- . © Stainless Steel floor pan is screw-fastened to the trailer frame and cross members.
per flange of the outer rall. This ction USS PEI © USS “T-1" type A steel serves as a base for weld attaching the frame cross members.

TRI-TEN steel outer rail alv
sides, The USS "T-1" type A

"“‘i"’bt" supports the ICC bum Reefer trailers, subjected 1o refrigeration’s continuous drying and wetting
steel dry freight floors are welded ta the wide flange sequence, are Increasingly expected to meet rigorous requirements of main-
cross members for still greater trailer strength and taining low temperatures in transit. Stainless steel’s qualities of corrosion
torsional rigidity. us resistance, strength and fabricabllity enable designers to meet these require-
S COR “TEN ments with satisfactory, airtight, lifetime trailers. Because of these qualities
STEEL VAN TRAILER the thinnest shelled, greatest cubo and strongest reefer trailers are built with

stainloss steel.
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DESIGNED AND BUILT
TO TAKE SHOCK,
IMPACT
AND
ABRASIVE FORCES

Fast handling of production dirtmoving is necessary
on big yardage, time-measured jobs today. Earth-
moving with self-propelled scrapers takes raw power:
power to pack in heaped capacity payloads rapidly
regardless of how tough and sticky the material;
power to high-ball up and out of steep cuts; power to
accelerate quickly with a full load, cycle fast and re-
turn at top speed. But, important as power alone is,
it is only one factor in determining what the scraper
will do. The power-to-weight factor is a most impor-
tant factor to consider. As the percentage of dead-
weight drops the higher the percentage of payweight
rises. Efficiency can be greatly improved by decreas-
ing the scraper i and thereby improving
the power-to-weight ratio so that more dirt and less
scraper weight is being moved. Decreasing scraper
weight can be accomplished in two ways: by improv-
ing the design, and thereby the efficiency, of the
scraper, and by using selected steels to mest the
rigid demands of earthmoving jobs.
The whole family of USS steels is available to mest
the i i of i scraper
designs. These steels range from 30,000 psi to 100,000
psi yield strength. Each fills a particular need, such
as improved strength, elevated temperature proper-
ties, toughness, corrosion and abrasion resistance,
fabricability or other specific requirements.

Of these steels, ASTM A 36 fills the need for a
higheryield point carbon steel in plates and shapes at
a minimum cost. The High-Strength, low-alloy steels,
such as USS COR-TEN and USS TRI-TEN steels,
have yield points at the 50,000 psi level and offer
better heric corrosion resi USS “T-1"
and "T-1" type A constructional alloy steels have
100,000 psi minimum yield strength and far greater
atmospheric corrosion resistance than carbon steel.
Compared to carbon steel, USS “T-1" steel has four
to six times greater atmospheric corrosion resistance
than structural carbon steel and “T-1" type A steal
has twice the atmospheric corrosion resistance. And
despite their high strength, they can be formed and
welded. All of these new steels are now being ap-
plied in the design of stronger yet lighter vehicles
and off-the-road equipment. For example, careful
application of combinations of such steels for frame
members results in weight savings over previous
designs. Truck, trailer and off-the-road equipment
designs use this concept of materials combinations.




SELECTED STEELS MEET

THE RIGID DEMANDS

The driver's full view cockpit is the highest part of the
carthmover. This design, plus the fact that there are no
.conventional exhaust stacks, gives him unobstructed vi-
“slon in all dlrecllons He can see the haul road ahead and

he can just as easily watch his ground plate, while finishing
@ grade or building up his load.

The driver's 4-way adjustable seat is located slightly to left of center. The
right-hand tubular carbon steel lever controls all braking, accelerating and steer-
ing functions. Rearward movement applies braking; forward controls accelera-
tion; left or right controls steering. The left-hand tubular carbon steel lever
controls the bowl position, apron and tailgate jacks. Both levers are spring
loaded and damped so they return i to neutral iti The
switches and instruments for the twin engines, generators, and hydraulic pumps
are cluster mounted on the non- glare Vinyl Coated steel instrument panels.
Twin engines drive the i s and pumps and pro-
vide mechanical power through a shor( coupled drive-train to the four rear
wheels. Front wheel drive is direct, with electric motors in each wheel. This
eliminates the long shafts, gearing and complex linkages which would otherwise
be required. Flexible American Steel and Wire ARMORLOKT electrical cables
carry the current through the box-section, octet truss frame members to motors
mounted on the front axle. These same box-section frame members also pro-
vide protective channels for air and hydraulic lines. All line connections—air,
electrical and hydraulic—are made with quick-disconnect jacks that are readily

accessible through service doors in the frame.

The slightly curved, double-sheeted bowl bottom lessens loading resistance
and aids the rolling dirt action that gives heaped capacity loads. In the.haul
position the lowest point of the bow! leaves plenty of ground clearance for soft
going. The clean, smooth underside of the bowl prevents wasted power in
pulling through sticky muck. Controlled hydraulic down pressure on the cutting
edges of the USS "T-1" steel ground plate assures quick penetration of tough
materials.

The doubl tin, ack cylinders for bowl control and dirt ejection
are made of USS NAT|ONAL cold drawn carbon steel mechanical tubing,
precision controlled for wall thickness. The exacting O.D. and 1.D. tolerances,
plus the uniform concentricity of this tubina, provide finished jack cylinder
parts without material wasting or costly machining. The hardened, centerless
ground, chrome plated piston shafts prevent rusting, peeling and denting.
These shafts are made from carbon steel, cold finished bars which are straight,

hard, free of nicks and scratches. This assures a leak-free hydraulic cylinder
packing.

| .



The rugged, ane-piece main case supports the twin engines,

s, clutches, transmissions,

drive lines, generators and hydraulic pumps. Each of these units can be removed

for servicing without removing adjacent assemblies, The unders 6 ma

case Is a box-beam USS TRI-TEN steel belly pan and guard, Tif;_‘sl::nj’ ;:: c“;‘,"‘”
pact main case is made of reinforced and welded USS “T-1" type A «ir-el la "v)
Whore heavier thicknesses are necded USS “T-1" stoel is used for the o s
Both of these stesls are readily cut, welded and fabricated, After fabrication ;::\c:'r;

Is then line-bored to provid s
A provide perfect and lasting alignment and rigidity of all bearings,

The octet truss frame design concentrates and

proportions
wheels to increase traction so that steeper grades ; ptlcpdlonithojdria

and rougher terrain can be nego-

tiated. To give great strengtl

of the I-beams and carbon steel

carbon steel sheet to form a
The low bowl design

d lightness USS * steel is used for the flanges
for the beam webs. The I-beams are boxed-in with
protective raceway for electrical, air and hydraulic lines.
Bowl entiarice aral ID'Dvldﬂs a wldo dirt entry for easy and fast loading. The
power Is not wn,‘g,: ;s, igiio minimize the lifting of the dirt into the bowl. Engine
carrles the dirt sted lifting the dirt but is used for cutting and loading. Momentum
corieinondln I’“'Wﬂ'd against the curved tallgate which directs the dirt back to the
Weitasoa nl!]l:qj:::w:d surfaces of the apron. This circular motion of the dirt con-
Provides a smooth 8 'ﬂ'?d corners of the bowl are packed solidly. Engineering design
wWhich would irfer clean interlor with no dirt traps or projecting structural members
vould inferrupt the dirt-flow during loading or unloadi 9.

The superior toughness of USS TRI-TEN, MAN-TEN, or “T-1" type A steel
bow! side sheets helps to maintain the inside smoothness of the bowl struc-
ture, which takes repeated shock loading and stress reversal. The deep
curve of the apron allows more of the dirt to be carried forward. This gives
better weight distribution and a lower center of gravity, both features con-
tributing to stability on the haul. During unloading, the hydraulic jacks move
the tailgate toward the cutting edge in order to bulldoze the dirt from the bowl.

USS TRI-TEN or USS MAN-TEN steel debossed linkage arms between the
tailgate and apron automatically lift the apron to permit unloading of chunky
material and rocks and also to provide smooth, positive high speed spread-
ing. USS TRI-TEN or USS MAN-TEN steel box-section reinforcements pro-
vide rigid support to the bowl side sheets. The inside and outside plates of the

bowl floor are made of USS MAN-TEN or USS TRI-TEN steel to take the con-
stant abrasive action of the loads and to resist denting or distortion. This
prevents partial loads and “carry-backs." USS TRI-TEN steel U-channels in
the sandwich bowl floor provide further strength and bow! rigidity.

Engine exhaust heats the bowl to keep cold, wet dirt from sticking. This
gives faster, easier winter dumping. To do this the exhaust is circulated
through the hollow box-section reinforcements of the bowl side sheets and
bottom. The exhaust outlet is at the rear, away from the driver.

Bowl points or teeth are forged USS “T-1" steel to permit dirtmoving later
in the fall and starting earlier in the spring. USS "T-1" steel, 3-piece ground
plates are optional equipment. Being reversible and interchangeable, they
double their life expectancy.

The cellular USS Stainless Steel roof panel
contains both cab heating and cooling equip-
ment. The 360° tinted Lucite windshield gives
the driver the kind of fullsweep visibility he
needs. The lower body of deep-dished de-
sign is made of carbon steel.




THE BEST STEELS ARE
IMPROVED BY THE FORGING
PROCESS

New metal working machines, new forging techniques and metallurg-
ical break-throughs estend forging applications in every design
dimension. Teday, top quality forged parts can be produced at prices
that are hard to beat. The dense, fibrous structure and controlled,
superior grain flow of this front whee! trunnion alloy steel forging
concentrates extra strength and impact resistance at points of great-
est shock and stress, Forging makes possible thinner sections and
close tolerances with smooth, flaw-free surfaces that eliminate extra
finishing operations. The absence of shrink cracks and voids in
forged parts reduces the scrap loss common with cast parts, often
after much high-cost machining has been done. szendablluy is
improved by designing the part 1o be forged 2o as to avoid costly
field-breakdowns of equipment. The safety factors are increased
while manufacturing costs and weight are reduced.

FORGED STEELS PREVENT FIELD FAILURES

All gears and other stressed drive line parts in the mechani-
cal drive system are forged and precision machined for
greatest strength, durability and marimum load-carrying
capacity. Forging gives thess vital parts maximum resig-
tance to gear clashing shifts ang power surges. Forging
provides the highest strength 1o weight ratio, In severe
service conditions it provides the highest resistance to im-
pact, shock, vibration and torsion, Orientation of the grain
flow lines concentrates the strength where it js needed most,

The use of USS alloy gear steels for the stressed drive
line parts prevents failure in actual service. These premium

steels forge and machine with minimum distortion. The_y arét
dimensionally stable and they are available in the wndesd
range of mechanical properties: carburizing for shock an
wear resistance; through-hardening for heavy loads at sIOV;
to medium speeds; cyaniding and nitriding for wear. All o
these drive line parts are rigidly supported and held in accu-
rate alignment by heavy duty roller bearings. The induction-
hardened shafts, pinions and bearings ride in heavy malle-
ablo iron carrier cases to maintain their true alignment.
This also simplifies servicing of all the assemblies.

VERSATILE USS "T-1" STEEL

i ing gear in this USS "T-1"
ring motor transmits its torque to a heavy duty, ring g'
:l::ls:::vergal, swing-hitch mount to turn the earthmover s:eedﬂydan;‘lg:rer:jot(:;hlpyr,o's:::
i is bi ith its wide bearing surfaces desi
hitch is big, simple and rugged witl d <]designed ol elonde
if ss capacity and unevenly distributed paylo: \ !

{Jesaés"(',l" ::F‘;‘(I::I'sgrlooiooo Fl’o 135,000 psi tensile strength and through-hardening gnvef
this hitch the strength, toughness and uniform hardf\ess to stand up to hundreds o
swing-pivot-stop-start cycles during every working shift.

PERMEABLE STEELS FOR QUIET POWER

The front drive train consists of a variable speed,
reversible electric motor in each front wheel.
These motors are independently push-button
controlled from the driver's cab. They reach full
rpm in a fraction of a second and reverse t:_) full
power in the opposite direction just as quickly.
Their instant response permits faster cycles with
low maintenance costs. They operate at full effi-
ciency even under the most adverse conditions of

heat, cold or humidity. Motor construction is sim-
ple. It consists merely of a stator which is splined
to its trunnion shaft and an accompanying rotor.

The permeable, magnetic flux-carrying, punched
lamination parts of the stator and rotor cores are.
made from USS Motor, M-27 Silicon steel. Cu_r~
rent to the motors from the main generators is
carried by American Steeland Wire ARMORLOKT
flexible power cables.



MECHANICAL PROPERTIES

USS COR-TEN STEEL
= Thickness Ranges

1% in. and under Over 1% in.

Yield Point, min, psi 50,000 46,000
Tensile Strength, min, psi 70,000 67,000
Elong. in 2 in., min, per cent 22 24
Elong. in 8 in., min, per cent

(0.180 in. and heavier) 19 19

Cold Bend (180° specimen bend) 34" & under D=1t Over 1%:" to 2" D=2t

Over %" to l' D= / Over 2" D=3t

1d retled, or in coils,
minimum yield point and tenaiia sirengih
hishing of coid 1 heets 19 sirensih

and ductity modfications appiy.

USS "T-1" TYPE A STEEL
Thickness Ranges

' to %", Incl.

Over %" to 1%, Incl.

Yield Strength, Ext. under load (min) 100,000 psi 100,000 psi
Tensile Strength 115,000/135,000 psi  115,000/135,000 psi
Elongation in 2", % (min) 18 16
Reduction of Area, % (min) 40 50

Longitudinal and Jransverso Charpy
Keyhole Impact Valu
(ASTM Procedure) (mm)

15 ft. Ibs. at —50°F 15 ft. Ibs. at —50°F

Fer . Uss =T
mum hardness of 321 BIN, in which case a1l other mechanical properties ara warved.

USS MAN-TEN STEEL
= Thickness Ranges

14 Ga.to %"  Over’4"to1%" Over 1%:"to 3"
Incl. Incl. Incl.

Yield Point, Min., Psi 50,000 45,000 40,000
Tensile Strength, Min., Psi 75,000 70,000 65,000
Elong. in 8, Min., Per Cent* 18 19 19
Elong. in 2°, Min., Per Cent 20 22
Cald Bend—180° D=1T D=2T Dz3L

The i 475000l when

i o when Turnished in colls.
i

USsS EX-TEN STEEL

EX-TEN 45 Plates,

EX-TEN 50 Fl.llns.

Bars, Structurals, Bar  Bars, Structural BT EN paiatss S EX TENSO/plates
Shapes to %" Incl., hape: HR Sheots oLaAlne
HR Sheets, HR Wi Shoots, HR b HRISieets/
Strip, CR Sheots Strip; CR Shaets LLETE) HR Strip
Yield Point. psi Min. 45,000 50,000 55,000 60,000
Tensile Strength, psi Min. 60,000 65,000 70,000 75,000
Elongation, Min.
Sheets & Strip % in 2* 25 22 20 18
Other Products % in 8° 19 18 17 16
Cald Bend (Specimen Bend)
Sheets & Strip Flat D=1T D=1%T D=2T
Other Products D=1T D=1T D= 14T D=2T

Vinen hot rolied products a
ASTH Standard Specimens;

maiized. the ma:
ety mo.

USS TRI-TEN STEEL

cal proparyreairemantsda ot 5ol

Thickness Ranges

s'lst:l::':a Plates, Structurals, CB's and Bars**
Light Plate % andunder  Over%to 1%%incl.  Over 1% 10 4" Incl.
Yield Point, min, pst 45,000 50,000 46,000 42,000
Tensile Strength, min, psi 60,000 70,000 67,000 63,000
Elong. in 8 in., min, % 19 18 19 19
Elong. in 2 in., min, % 25 - 24
180° Cold Bend (Specimen Bend) (See below) D=1t Over% to 17 Over 1% o 2°
Overs ta 4t
D=3t
Sheets and Strip
Ught Plate
1'3'.'.3'.,‘ eheatof Srip il the mechaital prapertes o 1 S “hvanea.
il 5,000 pal.
USS "T-1" STEEL Thickness Ranges
T % o 204" Incl. Over 2% to 4" Incl. Over 4" to 6" Incl.
Yield Strength, Ext. under load (min.) 100,000 psi 90,000 psi 90,000 psi
Tensile Strength 115,000/135,000 psi 105,000/135,000 psi 105,000/135,000 psi
Elongation in 2*, % (min.) 18 17
Reduction of Area, % (min.) 50* 50 45

Longitudinal or Transverse Charj
Koyholo Impact Values (ASTMS Procedure)

15 ft. Ibs. at —50°F

Charpy V-Notch Impact Values
Longitudinal (ASTM Procedure)
Transverse (ASTM Procedure)

30 ft. Ibs. at +-10°F
20 ft. Ibs. at +-10°F

uss!
(4" mas. Thickness) or 360 BHN (113" max. Thickness) in which case ail other speci




THE GAS TURBINE

N
o T Sl

:’z’::::;:uhi@ performance vehicle is designed for highway use, test track work or
Vhluab‘lu i G‘:C;”U. m: automotive engineers, designers and stylists profit by the
racing competiins e ich Is gained through racing such vehicles. Test results of
facing ohlaiives N augment the test data obtained during private track testing. The
the hiot 'I‘ 2 are to achiove the lowest fuel consumption and best control, at

ohest average speed on any kind of road or track Competitive racing calls for

the lowest weight, the utmost safety through stability and braking ability, the minimum
fatigue through the optimum springing and steering control, and the maximum reli-
ability of high performance engines.

Think of a 400 horsepower engine in a dry weight car of 1650 pounds. Such a car
equipped with a gas turbine engine could attain 225 mph on a straightaway and
accelerate like a rocket. The gas turbine engine's mechanical simplicity, small size

in relation to power produced, power-to-weight ratio and stall torque characteristics
are intriguing and its latent potentialities are great. The dynamic impact of the sur-
prisingly simple gas turbine engine on the automotive industry continues to be felt.
However, packaging for the envelope dimension limitations of race, truck, or pas-
senger cars challenges the designer's ability to arrange turbine components to the
utmost compactness if they are to be incorporated into present, confined engine
compartments.




EXPERIMENTAL TODAY -
PRACTICAL TOMORROW

B ——————

is clearly demonstrated with the gas turbine engine. Not only is the engine
lighter, it saves both the space and the weight required by a radiator and liquid
cooling system. And, because of the gas turbine torque characteristics, the
gearbox can be made smaller and lighter.

Some of the troublesome operating drawbacks of the gas turbine for auto-
motive use which have received the engineers' closest attention in order to
make the gas turbine a competitive power source are: high fuel consumption;
slow throttle response and acceleration delay; high exhaust gas temperatures;
and excessive power roar, Also there are factors affecting engine durability and
manufacturing costs. These engines require steels having high strength at
red heat and depend for their safe and efficient operation on the ability of these
steels to maintain their dimensions and adequate strength at these elevated
temperatures over long periods of time. So, raising the temperature limits of
steels used for gas turbine engines becomes increasingly important if gas
turbine power is to be more effi and ally.

The high temperatures of the gases pose difficult problems in insuring
durability of the turbine blades, since the physical properties of steel are af-
fected by very high temperatures. However, the development of heat-resistant
steels and the development of entirely new engine designs permit the engineers
to accept such temperatures.

The problems resulting from the mechanical effects of centrifugal force are
added to the problems of the high temperatures. Due to the centrifugal forces
resulting from extremely high rotational speed, the blades are subjected to a
tensile stress greater than the bending load produced by gas pressure on the
blades' working faces. The tendency for blades to lengthen under the effects
of centrifugal forces at high temperatures is called growth or creep. Special
steels are needed to withstand these temperatures and the speeds of the tur-
bine blade-tips, since the blade itself weighs only a matter of ounces, of which
zbout 1/5th the actual . R of these problems
hzs been rapid.

Baffle filters ‘(hat perform a double function as absorption silencers have
.r:fiucr.:d the noise, one of the major turbine engine problems, so successfully
}j{t it vts little more than a whirr and approaches the piston engine in quietness.

_o; stationary or drum-type regenerators transfer heat from the exhaust
/:act:d(oé::feﬂmmefsm air and recapture most of the exhaust heat formerly
e ”‘_Q.SPWG_' ?nuenlhy, fuel economy' approaches that of the piston engine.
e "L‘»durl -;I,; e excesslve!y high and objectionable exhaust tempera-
R c u ((:as turbine's rate of acceleration is still sharply limited
e bae' .u D‘avls can s_mnd. If fuel is added too fast, those safe
s o mn;e j(UCCD‘:J,cd‘» VYh:!e the gas turbine engine still won't reach
Ol appn‘ ;h?:l‘xcl ¥ a3z piston engine, it will accelerate from idle to

2 € in about three seconds.

The cverall efficiency of the 0as turbine engin. ti i
el tumaliowiabioTampera irostaral o e s S PApAoe s

loy sleels, For e U SS:H. raised through the use of various

T A 1J;A‘|L‘S Steel Research Laboratories have
ttime, they have A ec:[u:u such clcvaler{ femperalure steels.
ture problems, oy and Ba c{.’]{) |C.’rd( steels to meet difficult high tempera-
and re nce'{o/extraria faat Z”(df;‘tu Sch:ls with improved high strength

ed igh rotational speed.

g

TWO-STAGE CENTRIFUGAL COMPRESS0OR GAS TURBINE ENGINE CYCLE

In ing principle this tur gas turbine is simple. It receives its incom-
ing air through carbon steel ducts located on either side of the car behind the pas-
senger compartment. This air is then compressed in a first stage, centrifugal com-
pressor. Pressure ratios of 4:1 at this point require compressor speeds of 40,000 to
50,000 rpm. The air is then fed through ducting to the two cross-flow type intercoolers.
Here the intercooler fan, turning at 18,200 rpm and discharging into the plenum
chamber, cools the air. This reduces the work, size and blade-tip speed otherwise
required of the second stage or high-p p . From the i
the compressed air flows through the high temperature alloy high-pressure com-
pressor which runs at 91,500 rpm and where the air is compressed to an overall
pressure ratio of 16:1. The relatively cool air then passes through the compressor
scroll to the cool air side of the . Distributi ing of this air
within the Stainless Steel foil regenerator matrix air cells prevents thermal buckling.
And, ing of this di ge air provides optimum
heat absorption by maximum exposure of the air to the hot turbine exhaust cellular
flow passages. As a result, less fuel is burned in bringing the air to its operating
From the the highly compi air enters the high temper-
ature alloy can-type primary combustor. Low grade kerosene is sprayed into the

SECTION AA

1. High Pressure Air
Header Inlet

2. High Pressure Alr
Header Outlet

3. Typical Air Passage
4. Typical Gas Passage
5. Hot Gas Inlet

N\

where ion is after a spark from the igniter plug ignites
the mixture for starting. The high flow rate of the fuel injection nozzles provides a good
spray pattern and efficient combustion. The resulting hot, expanded gases entering
the high temperature alloy nozzle are accelerated and directed against the curved
blades of the high temperature alloy radial inflow high-pressure turbine. This use
of the gases to drive the turbine and high-pressure compressor reduces both temper-
ature and pressure of the gases. So, these gases then pass to the reheat combustor.
From there the hot, high pressure gases enter the power turbine nozzles which are
fabricated from forged Stainless Steel. These nozzles are actually blades, generally
similar in contour to the high temperature alloy steel turbine blades, against which
they direct the gases. At the power turbine some of the heat and pressure is con-
verted through an output shaft and planetary reduction gear into torque or rotary
motion. More of the heat and pressure is used to drive the low-pressure turbine,
which in turn drives the low-pressure compressor through an alloy steel shaft which
is welded to the turbine wheel and splined to the compressor wheel. The remaining
gases are further cooled by passing through the hot gas cells of the regenerator.
In doing so they preheat the incoming relatively cool, high pressure air. Finally, the
spent gases are exhausted through twin ports to the atmosphere.

SECTION BB
6. Air Passage
7. Gas Passage




THE PRINCIPLES
BEHIND SPACE-FRAME DESIGN

on of the true truss princi-
streng and efficient frame

: o tension forces acting

SAFE, LIGHT, RIGID AND STRONG

The scientific construction of light chassis and body work also owes much of its de-
velopment to the demands of racing. There is no surplus sheet metal. The rigid space-
frame body of this sports car has a multi-tube construction that provides maximum
strength to the load-carrying members. Truss-like, such advanced type frames are made
up of USS NATIONAL chrome molybdenum steel seamless tubing. This tubing, with a
high inherent strength factor, is welded into a highly stressed frame. Since the individual
members are stressed only in compression or tension and not subjected to bending
stresses, the frame of this racing car has excellent torsional rigidity. Road strain, shock

to

th. They may become
cssion. In working
rs as shortas possible.
h is not affected

y &ll conform to

and i cannot distort or fracture it. Compared with other types of frames, it has
the additional advantage of being very lightweight. This lightness makes itself impres-
sively felt in the car's lightning ion and almost breath-taking high speed.

The very compact aerodynamic body, relieved of any structural functions, is also of
very lightweight construction. Because of such body construction, simplicity and re-
moval of structural strength requirements, body panels can be changed almost at will so
that either major styling or running changes can be made easily. The body is securely
fastened to frame outriggers and brackets so the body and frame form one rigid integral
unit. This construction permits greatly reduced outside dimensions, a radical weight
reduction and such total torsional stiffness and strength that this sports car can take
relentless abuse and still be light enough to give top performance.

Tho rear mounted turbocharged gas turbine engine eliminates the usual radiator,
liquid cooling system and the long drive line. This permits a slender nose, mini-
mum frontal area design and good welght distribution. Streamlined styling mini-
mizes turbulence and reduces tho resistance of drag. The form evolved from a
coordinated effort between styling and englneering wind tunnel tests offers
minimum turbulence and maximum beauty.

AN IDEA STARTS
A DESIGN —
RACING PROVES IT

In order to permit the stylist and body designer as much
freedom as possible the space frame is designed to handle
all of the loads. Although ing all these
structural loads is the designer's first consideration, his
choice of space frame design, plus the use of light gage
chrome molybdenum steel tubing, results in an excep-
tionally low total structural weight. USS NATIONAL
chrome molybdenum steel tubing has such high inherent
strength that it is a logical choice as an ideal load-carrying
member for space frame design. It resists stresses equally
in all directions and gives a superior cross section. It
absorbs and localizes shock. In torsion and compression
it provides a better material distribution. And for a given
weight, USS NATIONAL chrome molybdenum steel tub-
ing withstands more load than any other comparable
section. In this space frame design the main chords and
lacings or web members are seamless tubing welded at
common points to the chord. This creates a banding ef-
fect and the result is a lighter, stronger, more rigid and
torsion resistant frame. The triangulated forward struc-
ture provides the necessary support bases for the front
suspension, accessories, steering gear and linkage.

The large greenhouse requires a frame structure capable

of providing the necessary rigidity to prevent deflection of 4 /

the roof. Tubing, which forms the windshield and rear
light pillars and headers, provides part of this necessary
structure. It also doubles as roll bars with the capacity to
take abuse—even the full impact of the car. Large body
side sills prevent bending and add to the torsional stiff-
ness throughout the passenger space section of the car.
This body side sill design, the low door cut and the ele-
vated roof provide optimum entrance and exit conditions.
The feet can be swung easily to the ground and the head
and shoulders are allowed to follow their natural path
without stooping when the driver or passenger is sitting
down or getting out. So, in spite of the car's low silhouette
it is possible to enter or leave easily.

On any frameless type of body it is usually a problem to provide adequate attaching
points which are correctly located and strong enough for the suspensions. The designed
suspension points either come in awkward areas or they come where there are inade-
quate body structural members for this use. In space frame design the suspension are
located in their optimum design-position and the frame is then trussed to meet all of
the force angles.

For simpler manufacturing and easier engine servicing, the rear subframe cross-
bracing is bolted together. The turbine exhaust tubes follow the side rails rearward to
meet the twin exhaust ports at the ends of the rear frame extensions. These 6" diameter
USS Stainless Steel exhaust tubes are asbestos-blanket insulated and are spaced
away from the body panels by brackets. Finally, ram air from the front grille passes
through the clearance space around the exhaust tubes to keep the heat of the exhaust
gases from being transmitted to the passenger compartment.

Safety under all driving conditions is provided in this car by the
hydraulic, nodular iron disc brakes on the front wheels. Such
disc-type brakes, also proven on high speed racing cars, instantly
dispel heat, a primary cause of fading. Inboard-mounted, large-
dimension, rear brakes are combined with finned cooling to com-
plete this effective over-all braking system. The front and rear
hoods of the body are hinged to tilt forward. This permits excellent
access to the engine, drive components, suspensions and acces-
sories for service or repair. The hoods can be lifted from the car
simply by removing the Stainless Steel wire hinge pins.

SR
Q7

SV
R




STAMPING —AN ANSWER TO
LOW VDLUME ENGINES

The development

and adoption for vehicular use of the sophisticated future
engines will still leave a place for the pnston engine. For years the piston
engine has d its proving staying powers and im-
pressive qualities of ll:“xlblhly, speed and a::olerahon Improved manufac-
turing techniques, with i often lead to
practical design innovations such as this combination stamped Stainless
Steel and precision cast, opposed B-cylinder engine.

MAJOR SPECIFICATIONS:

Various, to meet cubic inch displacement desired
Forged steel, one-piece, circular cheeked
Precision cast, thin-walled nodular or gray iron

4:4
Develop at 6500 rpm. Red-line at 8000 rpm. Test to 10,000 rpm.

This practical, high-perf: e engine i ligh with brute

power and is demgned to develop a minimum of one horsepower per pound. -
Its design greatly reduces tooling requi and si :
ing techniques to allow efficient, limited production. Displacement is op- .
tional with a common bore size through a choice of crankshafts and cam- f
shafts. 2



S ——
HIGH HORSEPOWER
ON A LOW BUDGET

tion quantity in a given engine size is signiticant the capital expendi-
s not economically feasible. In limited production of varied horse-
omplete group of engines produced should maintain a close
design relationship. Controlling engine designs in this manner provides maximum
interchangeability of identical parts as well as lowest cost parts. This limited pro-
duction, stamped Stainless Steel and nodular or gray iron engine is one which would
fit into such a controlled design plan. The engine calls for a minimum variety of pat-
terns, equipment and tooling. Its simplicity offers a definite advantage in foundry |
and machining procedures. The unique construction features of this engine offset I
the cost of Stainless Steel from which it is fabricated compared to the low cost of
cast iron used in conventional engines. It requires about one-third the machining
needed on a comparable cast engine. The use of 0.055 inch Stainless Steel compared
1o a Yisinch casting explains the remarkable weight savings. In addition to low weight,
Stainless Steel provides superior strength and high corrosion resistance. The use
of thin Stainless Steel sections gives a rapid, uniform heat dissipation. The uni-
formity of its wall thickness minimizes troublesome “hot spots,” a common cause

Until the produc
ture to tool up i
power engines the ¢

of cooling problems.
The prime feature of this lightweight engine is its use of formed Stainless Steel

cylinder blocks. These blocks are formed from copper plated Stainless Steel, which |
is also used for the combustion chambers, cylinders, water jackets, intake and exhaust
ports, upper housings and spark plug tubes. Fabrication of this engine begins with
flat sheets of Stainless Steel trimmed to size. Intake and exhaust ports are punched
and the sheets are then formed into the sides and bottom of the engine blocks.
Stamped water galleries are tack-welded to both sides of the blocks. Copper paste,
brazing wire and foil are applied to all joints as the components are added.

Individual Stainless Steel tubes, with high wear-resistant chrome molybdenum
steel liners, form the cylinders. Combustion chambers and ports are formed of
Stainless Steel. These and the spark plug tubes are inserted in the blocks.

End sections of the blocks are placed in position and the tops of the blocks are | |
fitted. When all components are in position they are tack-welded at several points to |
maintain accurate alignment. Then all parts of the entire blocks are joined by brazing |
in a hydrogen-filled oven at 2100°F. At such temperatures the copper flows into |
every crevice so a metallurgical and mechanical bond is obtained. These b@md
engine ies are then fully Distortion in this engine is held within
0.002-inch. No cleanup and little finish machining is required. This unitized bll_ﬂTk |
design, plus Stainless Steel's high strength, permits exceptionally high compression
ratios.

Variable displacement is readily possible by changing the crankshaft to change
the stroke. Timing is modified by changing the forged alloy steel cams which ride
in five plain bearings. The cams are driven by a combination alloy steel gears and !
carbon steel roller chains. The cam drive cover cases which are made of nodular of |
thin-walled gray iron provido exira stifiness to tho assembled engine. All of the dit- | |
ferent displacement engines weigh approximately the same. "

Tho forged stesl, elréolar-choak-deslgn crankshaft with ts rugged constrUciEd
and shorter length has greater stiffness than a conventional crankshaft. In.lhls |
design the cheeks form the main journals and are encircled by main roller bearings: }

|

—

Such a design permits an extremely short engine length and a minimum Ao

between the cylinders. The use of forged steel, the short crankshaft length and lhe|

exceptional bearing support area all reduce deformation, vibration and ol

stresses of the crankshaft, ! ‘
X Nrw production techniques now permit precision casting and welght o OB \
such gray iron or nodular iron parts as the crankcase and cam drive cover: § \
secret is the thinner walls of these now castings. They have a wall e as

approximataly 010 inch compared to 0.14 to 0.15 inch in ordinary cast iro" rllieh
Such thinner castings weigh less for a given size.
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THE PLAN —TO PROVE AND

This integral, carbon steel, stressed-skin body design has been proven in searching
tests under the severe conditions of the race course, Based on a combination of deep
configuration, monocoque principles and carbon steel tube front and rear stub-
frames, it is a remarkably rigid structure with a worthwhile savings in weight. The
flat-mounted, thin radiators, with their integral Stainless Steel expansion tanks and
the 180° engine, permit a low frontal area design. Bulkheading between the engine
and radiator compartments provides unrestricted ram air flow through the thinner,
twin radiators.

For easy and economical servicing, the forward and rear stub-frame assemblies
permit quick removal of the complete front or rear end mechanical components
which include the engine, transaxle, suspensions and wheels. Rubber insulating
the stub-frames at their mounting points on the main frames isolates road noise
and from the

e ——

.

Stressed steel skin, or monocoque construction, contributes
to a high exploitation of available body space. Location of the
essential units, such as fuel tank or batteries, can be planned
with regard to space needed, weight distribution and func-
tional requirements. Wheel housings, engine and trunk com-
partments can be designed as integral parts of the load-
carrying structure.

The stiff central body assembly is fabricated from galvan-
ized carbon steel. The deep configuration used in the body
shapes provides a signi ibution to stiff-
ness. The basic structure consists of two large, box-section
longitudinal members, one on each side of the body shell.
These are built-up from the outer skin panel and inner body
sill. They are maximum size for rigidity but do not obstruct
the passenger entry or exit. Two large vertical box-sections
form the front door hinge pillars and are welded to a very deep
by ti ber, which forms a combi-

nation cowl and instrument panel.

At the rear, the deep, stamped steel, box-section longitudi-
nal members extend through the “frame kick-up." A rear,
box-section crossmember ties the ends of these longitudinal
members together. In front of the transaxle assembly another
box-section member forms an additional cross-body struc-
ture between the rear wheel housings. Finally, a panel across
the top of the rear wheel housings is also boxed for still
further stiffness. These heavy gage members provide the
necessary pivot points for the suspension arms and a base
for mounting the transaxle and springs.

The forward stub-frame is a unique assembly of square-
section, USS NATIONAL steel tubing onto which the engine,
front suspension, steering gear, and linkage are mounted.
For ing and implicity this stub-
frame is made up of two triangulated side members and a
deep front crossmember, all bolted together. This bolted-
together construction, even though it may impose a slight
weight penalty, facilitates servicing and repair.

Since this stub-frame carries the entire load forward of the
dash panel, the carbon steel front hood and fender panels are

This bolted-together, 3-panel ion re-
duces repair costs of minor accidents. Excellent access to
the engine and suspension is obtained by hinging this hood
section to swing forward.

The resultant monocoque structure has a high degree of
rigidity and it is also light. Use of large panels makes it an
easy structure to assemble, and fabrication is not difficult
on a large volume.
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TYPICAL MECHANICAL PROPERTIES

STAINLESS STEELS

03
Full An- Cold
Y4-Hard Hard nealed Worked
Endurance (Fﬁllgue) Limit
() 000 Lbs./Sq. In.) 000 30-55 40-120
Modulus of Elasticity (1,000 Lbs./Sq. In.) Type 301= 23 28 28-26
Tensile Strength (1,000 Lbs./Sq. In.) 175,000 185,0003 7595 105-300
Yield Strength (1,000 Lbs./Sq. In.) 135,000 140,000} 30-45 60-250
Elongation in 2 in. (%) 12{ 9 60-50 50-2
Reduction of Area (%) = - 75-60 65-30
Rockwell Hardness C37¢ calg 75-90 C5-58
Brinell Hardn - - 135-185 —
Keyhole Chavpy Impact (Ft. Lbs.) = — 70- -

AMERICAN PIG IRON

Stress (1,000 psi) for a Creep Rate
of 1 0 Hrs.

AU1500°F, Lb./Sa.

In. -

Scaling Temperature, °F (approx.) 1500 1650
Forging Preheat Temperature, °F 1500-1600 1500-1600
Initial Forging Temperature, °F 2100-2300 2100-2300
Finishing Temperature, °F 1600-1700 1600-1700
Annealing Treatment, °F 1900-2000 1900-2000
and Quench and Quench

*undetermined or Type 303

tinimum values.

American Steel and Wire central furnaces manufacture merchant pig iron

exclusively. The following grades

of pig iron are available at all times:

, Basic,
for Nodular Castlngs The nodularl
ductile iron. It can be made strong
reliable, all

Foundry and Low Manganese
ron made from pig iron is also known as
er than gray iron. Ductile iron offers the

which has

per of gray iron and permits
'g\ saving and other econamles When required ductile iron may be

one might expect from steel:

Tensile Strength 60,000 psi min
Yield Strength 45,000 psi min

Elongation 15 percent min

This material can be processed like gray iron because of its low
melting point, good fluidity and easy machinability. Ductile iron
approaches the strength, toughness and hardenability of steel.
In addition it has the wear and corrosion resistance of cast iron.




 Dirty weather toa

D m chioride
for deicing. Thesg
-type construc-

Weather vul.l always be with us, and too often it is “dirty weather.
motorist quite often means worry over corrosion from sodium and calclum ¢

;2"" é"d Cllidgls used on northern roads and thoroughfares
"resive conditions, plus corrosion problems g from the box

tion of unitized bodies, have resulted in an increased emphasis on precoated metals.
Such metals as aluminum-coated steel, galvanized steel, chrome plated USS PAR-
TEN steel and USS Stainless Steels have become the work-horses for effective cor-
rosion resistance and control. There are many advantages in using these steels.

They provide uniformity of appearance; they have a low product cost, especially for
mass produced parts; they furnish a good paint base when the surface is given
proper preparatory treatment; they improve the product durability through their
good corrosion resistance; and they withstand severe forming.




Bumpers Exhaust Systems

Pecking

Pitting

Impact

Step Plates and
Gravel Shields

Door Sills and
Rocker Panels
Internel Molsture
Stane Pocking
Abrasio

Street Chemicals

Underbody
Viheel Splash
Road Salts

Road Dirt

Crevice Corrosion
Stone Pecking

Wheel Covers
White Sidewall
Detergents
Road Salts

Stone Pecking

Exterior Trim
Denting
Moisture

Street Chemicals
Scratching
Pitting

CORROSION RESISTANT STEELS
PROTECT VITAL BODY PARTS

The areas of automotive vehicles that are subjected to abrasion, denting, pitting,
moisture entrapment and crevice or joint corrosion are of major concern in corrosion
protection. Protection to these areas is particularly important in unitized body con-
struction since structural framing member strength may be jeopardized by pre-
mature ion. The metals, iall ized steels, are

fully controlling corrosion. Parts now made of precoated steel, but formerly made of
low carbon steel, give much longer life under normal use.

Galvanized steel is especially prepared to take an ultra-smooth, lasting paint
finish. The hot-dip zinc coating prevents rusting when the paint is damaged and
gives protection from corrosion where there is no paint at all. It is compatible with
phosphate protective systems in common automotive use. Body assemblies, whether
cold rolled carbon or galvanized steel, can be treated for painting at the same time.
Separate, special painting preparations are not required. Galvanized steel with-
stands severe deformation without losing its corrosion resistance, for the Zinc coat-
ing flows with the base metal without chipping, peeling, flaking or powdering.

Although precoated steels are corrosion resistant as long as their coatings are
unbroken, there is a tendency for sheared edges, punched holes, score marks and

i severely areas to i potential corrosion areas. This
tendency is offset in galvanized steels by the “self-healing” galvanic action of the
coating.

BETTER CORROSION RESISTANCE
AND A BRIGHTER FINISH

Exterior bright trim parts require superior dent and corrosion resistance, good
strength characteristics and good ductility. USS Bright Annealed Stainless Steel strip
has these characteristics, plus a mirror-like finish that holds through forming opera-
tions with only normal precautions. Since the bright finish minimizes the need for
costly buffing and pickling operations finishing costs are greatly reduced. This USS
Bright Annealed Stainless Steel strip passes the CASS and other corrosion tests
and provides the greatest corrosion resistance of any of the straight chrome Stainless
Steels.

Only Stainless Steels come close to meeting the many requirements of wheel
covers and caps, many of which are almost mutually incompatible: springiness,
formability, dent i i i stability, i i scratch
resistance and brightness. Wheel covers and caps made of USS Stainless Steel
shrug off the effects of road chemicals, moisture, detergents and white sidewall
cleaners. Moreover, they stay strong, rigid and retain their rich luster.

USS Stainless Steel contributes its crisp styling, prestige and beauty to front and
rear end designs. Engineers are becoming increasingly aware of its prestige-building
appeal for grilles, head and tail light bezels.

It is a difficult design problem to integrate the need for structural durability in
bumpers with the over-all body concept. From both the structural and aesthetic
standpoint USS PAR-TEN steel plays a part here. Fabricated USS PAR-TEN steel
bumpers offer an unmatched combination of strength and beauty. They are easily
formed and may be worked into a variety of front and rear designs. These bumpers
are by ing, welding and buffing—all relatively simple operations.
For protection and impact strength with light cross-sections, USS PAR-TEN steel
offers excellent design possibilities for bumpers and bumper guards.
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BETTER RUST PROTECTION
BY BETTER PLATING !

Better performance and appearance can be realized from nickel- |
chromium plating over USS cold rolled carbon steel or USS |
PAR-TEN steel using semi-bright plus bright nickel in multi- |
layer coatings, rather than by increasing the thickness of a single i
nickel layer. The thickness ratio of the two layers of nickel is an I
important factor. Successful results have indicated that the ratio !
of semi-bright to bright should be approximately four to one. Two I
important advantages of the multi-layer coatings are greater |
resistance to corrosion and impact. .




TYPICAL FORMING PROPERTIES OF CARBON STEEL COMPARED TO MORE
CORROSION RESISTANT STEELS

Stainless Steels

Wherever possible avoid box section design and enclosed channels below the floor pan.
Design door sills and rocker pancls to avoid entrance of wheel splash.
Slant drain channels to the rear and keep openings large 50 as to avoid plugging.

Design drain openings on the inside of the outer door panels.
Allow for priming of internal surfaces of cavities, panels, sills and doors with protective

Avald horizental flanges and ledges below floor pan to keep road dirt and
delcing salt from accumulating.

Design fender side shield contours so splash is directed away from
engine compartment.

Design underfloor flanges as narrow as possible. Turn them away from
the nearest wheel,

Mount electrical components as high as possible on engine, fender side
shields or dash panel for protection from splash.

rotect tail, direction signals and parl

ng lights from wheel splash.

Provide tight seals around starter mounting flange and all openings -
|

into bell housing.

C 1010 Carbon Pre-Coated Steels !
chanical Properties g::f\!d:?da Gilemirod A(I:uonal'ig:m Szg;as Sgggs Se4rouoas
Yield Strength X1000, ps 25—30 30—40 35—45 55 40 40
Ultimate Str 40—45 45—55 45—55 105 90 70
Madulus cf Elast 29 29 29 28 28 29 ¢
Elongation, % in 2 inches 35—45 25—35 23—33 55 60 25—30
067 0.73 0.82 0.52 0.44 0.55

Yield/Tensile

Since C 1010 carbon steel is widely used in automotive body decigns and its
forming characteristics are well known to engineers it is used a5 a comparison
standard in the above chart. Steels with properties less favorable than the
properties of C 1010 carbon steel will naturally put grezt limitations on design
creativity while steels with superior properties will allow much greater design
and manufacturing freedom,

It will be noted that galvanized steel does not have as favorable mechanical
properties as plain, uncoated carbon steel. However, drawing performance on
a wide variety of stampings have proved successful,

The 200 and 300 series Stainless Steels are considerad the best drawing steels.

Thelr very large elongation and favorable yield tensile ratio combine to per-

mit extreme stretch without local failure. In the 200 series, and to a lesser degree
in the 300 and 400 series, the higher ultimate strength and yield strength requires
higher blankholder pressure and greater punch loads.

The 400 series steels are somewhat less formable because the elongation is
less for steels in this series than for C 1010 carbon steel. The 400 series Stain-
less Steels are limited to the less severe draws—the draws where multiple
operations are permitted.

Itis true that plastic coated steels will stretch the same as the uncoated steels.
However, they do not flow well through the blankholders and consequently
precent serious problems. Therefore, forming is limited to bending, rolling or
stretch forming.

coatings.

¥

key - top row: preferred. bottom ro

Clip wires along the side of the frame rail
or the bottom side of the rail top flange.
Place connectors 50 as to minimize splash.

EXTRA
CORROSION
PREVENTION
MEASURES

Flange the joints in the path of wheel
splash so water, deicing salts and road
dirt cannot be driven between the
lointed surfaces.

Design all channels so as to keep road
dirt and delcing salts from accumu-
lating. Lengthen or roll flange away
from the direction of the splash.

There will be fewer rust damaged cars because of the increasing use of corrosion resistant
steels. Further protection measures that can be taken against corrosion are assurance that the
steel bodies now will outlast all other parts. This added protection is provided largely by special
processes before, during and after body assembly. Joints, seams, edges and surfaces subject
to corrosion are sealed with caulking compound, asphalt felt or other sealers. After assembly,
cavitles and packets may be protected with various primers, zinc-rich bituminous coatings, rust
inhibitors or gunk. These are applied by flow coating, immersion dipping or spraying with

!

1f more than one panel is used for the
floor pan, make sure the front panel
laps over the rear panel. This will mini-
mize the entrance of water and road
splash.

Always keep flanges as narrow as pos-
sible and seal off the flange edge by
rolling it away from the direction of
wheel splash.

long-nose pressure guns as an undercoat and in a thinner consistency as an interior coating.
These coatings avoid unprimed pockets, pratect unreachable crannies and nooks that can rust
and dangerously weaken important load-bearing framing members. If a spot is missed by the
spray or if some of the undercoat is scraped from the understructure, “crecping™ or capiliary
travel by these rust inhibitars will cover the voids. Primer paint coats followed by sprayed syn-
thetic paint or enamel complete the corrosion protective measures.




IMPROVING EXHAUST SYSTEM LIFE

In addition to silencing the engine and conducting obnoxious gases to the rear
of the vehicle, the muffler and exhaust system assures a free-breathing engine
and preserves its full power. The merits of an exhaust system can be determined
by how well it quiets both high and low frequencies with the ieast power loss, by
the least amount of space it requires and by how well it iasts.

Popularity in recent years of V-8 engines has ied to the use of dual exhaust
systems which, in their complexity, have doubled the maze common to the earlier,
more conventional systems. These high performance engines also necessitated
higher octane gasolines with more and more lead compound added. While lead
in itself is not a corrosive element, certain properties of the fuel and the additives
to the fuel change during combustion to highly corrosive acids, such as sulfurous,
sulphuric, hydrochloric and hydrobromic acids. Tests have indicated, for instance,
that i ities of ethylene di-bromide, which p y i
acid in the exhaust, play a heavy role in increasing muffler corrosion rates. Another
part of the problem is engine di and pression ratios
which increase fuel i i in start-and-stop driving. As more
fuel is burned more exhaust gases are pi and the ities of
by-products are increased. W p of the dual exhaust system is slower than in
singie exhaust systems. This delay causes a greater deposition of corrosive
condensate to collect in the muffler.

Driving habit patterns are a prime factor in muffler corrosion, especially start-
and-stop, short distance driving. In addition to these highly corrosive chemicals
the internal combustion engine also produces about one gallon of water for every
gallon of fuel consumed. These chemicals and the water must pass through the
exhaust system to the atmosphere. In passing through the cool exhaust system
this solution of chemicals and water coats the internal muffler surfaces and col-
lects at the bottom of the mufflers. Under the worst start-and-stop driving condi-

tions this condensate remains in the mufflers and tailpipes longer, vaporizes
slowly and therefore exerts a great corrosive effect on the steel.

Many ideas have been tried to rid mufflers quickly of this collected acid conden-

sate, among which are: I to gas p ge; in the
muffler bottom; and aspirators to suck the condensate from the bottom of the
muffler and expel it. However, these do not wholly solve the problem because
checks of failed mufflers indicate they also fail at the top where condensate does
not collect in a puddle.

Research has also shown that maximum exhaust system corrosion takes place
within the temperature range of 170°F to 190°F, with a peak of about 185°F. In
start-and-stop, short distance driving the exhaust system seldom gets beyond
this temperature range of greatest corrosion.

) At present a practical solution to the problem of increasing exhaust system life
i 10 use steels that are resistant to from ion by-products. The
ability of USS Stainless Steel to withstand elevated temperature differentials for
long periods of time and its ability to resist highly corrosive environments under
Ln{:h conditions makes it economically the best steel for service on mufflers and
tailpipes. Servico tomperatures run as high as 1300°F with the presence of accom-
panying corrosive acids formed from present day fuels such a factor that only

Stainless Steel should be actively considered for premium exhaust systems. It is
formable and weldable; and, commensurate with the service life afforded and
the high degree of protection given, it is not prohibitively priced. But, where cost
is the determining factor and a high degree of protection is still required, a combi-
nation of steels is the answer. In such cases, the corrosion susceptible package
consisting of heads, inner shell and inner parts can be made of Stainless Steel
and the outer wrap and other internal parts can be made of aluminum coated steel
or galvanized steel.

A good overall choice for increasing muffler life in most high production cars
built today would be aluminum coated steel mufflers or combinations of aluminum
coated and galvanized steel mufflers. Corrosive condensates and their effect on
mufflers can now be controlled to an acceptable limit on most car applications
by the use of these precoated steels along with improved muffler design. Such
durable quality corrosion-resistant mufflers and tailpipes can be manufactured
at a practical cost. Use of these corrosion-resistant, precoated steels inside the
muffler as well as in the outer package stops corrosion where most of it usually
starts—inside. Aluminum coated steels are used for high temperature as well as

low i Hot dipped i steels are used for
most cold i iti The use of steels for the
shell wraps protects the muffler against impact, abrasion, road salts, heat, cold
and moisture. A best wrapped shell ion assures
better i di This ion consists of a layer of asbestos

covered by an external layer of steel. it is one of the reasons why the higher cost
muffler systems are velvety quiet. The asbestos wrapping also insulates the
muffler so it heats up faster and maintains a more uniform muffler temperature
which i the more This i il muffler
life as much as 5% to 10%.

Carbon steel muffler parts can be treated to make them highly resistant to the
corrosive acids present in exhaust systems. To do this, the muffler's internal
shell assembly and other internal parts and tailpipes are dipped in a ceramic
refractory coating so that all of the inner and outer surfaces, baffles and tubes are

coated to an i of 0.003 to 0.004-inch.

The problem which exists in the manufacture of ceramic mufflers is to get the
internal parts of the muffler completely coated with the ceramic material. To
insure proper flow of the ceramic coating on the inner parts, special mufflers
should be designed. Such ceramic coated mufflers permit the use of less expen-
sive carbon steels.

Much work is being done to improve ceramic coated carbon steel mufflers and
some cars are now equipped with them. Although there are many unresolved
problems in ceramic coating, time may prove this a most satisfactory method
of providing corrosion resistance in exhaust systems.

Most passenger car muffler corrosion takes place in a narrow range of temper-
atures close to 185°F. Therefore, it would be ideal if all muffler parts and other
exhaust system parts could be maintained above these at all times
in order to drive the condensate from the exhaust system. This, of course, is
impossible. However, muffler design can be such that temperatures are main-
tained at the highest degree possible for the particular type of operation involved.
Asbestos outer wraps are used to help even-out temperature in the muffler, as
well as for acoustical deadeners. Some methods of design whereby most of the
internal parts are heated up as rapidly as possible have been devised. Wherever
possible these designs are utilized in order to prevent corrosion. It is not always
possible to attain the acoustical silencing necessary in a muffler and at the same
time design for the best heat distribution.

Improved internal designs, stronger steel structures and the use of precoated
carbon steels help mufflers to absorb internal temperature differentials, to with-
stand road shock and vibration, to absorb thrust and withstand full charge engine
backpressure. By using precoated carbon steels in mufflers, corrosion is greatly
retarded.




USS PAR-TEN STEEL

Strangth With Surface And Ductility

USS PAR-TEN steel is a high-strength low-alloy steel intended prima-
rily for use in highly finished end uses, such as automotive bumpers,
bumper guards and similar ions after removal of a i
amount of the surface by grinding.

SUMMARY OF ENGINEERING DATA

TYPICAL MECHANICAL PROPERTIES .229" and under In thickness

Yield Point, psi 45,000
Tensile Strength, psi 62,000
Elongation in 2°, per cent 29
Cold Bend—180° Flat

ASTM Standard specimens, minimum number
of tests and ductility modifications apply.

PRE-COATED CARBON STEEL

Regular and Differential Coated Galvanized Carbon Steel Sheot and Strip

cQ bQ DQ—SK
Yield Point, psi 30-40,000 28-38,000 25.35,000
Tensile Strength, psi 45.55,000 43.53,000 40.50,000
Elongation, % in 2* 2535 30-40 3444
Rockwell “B"* 5065 4257 40-55
Aluminum Coated Carbon Steel Sheet and Strip SK
Yield Point, psi 35.45,000 - 35-45,000
Tensile Strength, psi 45-55,000 - 45.55,000
Elongation, % in 2* 2333 - 2838
Rockwell “B"* 5570 - 50-65
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A car is more than a shape in metion—it i3 the solution to hundreds of de:
and materials problems faced by the engineer o stylist. The mate:
they select must perform dual functions ture. Drawing quat
ties must conform to desiga-change var
inexpensive commensurate with their performance requirements. Fi
ity and case of fabrication are cssentiai. High impact preperties a r
Paintabiiity with minimum preparation is a requisite. Corrosion and abrasion
resistance is vital.

s

There are USS steels to answer the most difficull exterior design problems.

T
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The many, diverse engine steels must meet the engineer's challenges in a
manner consistent with performance, manufacturing techniques and st
limitations. They must have dimensional stability at high rpm through the full
temperature range. They should permit a high horsepower to weight ratio,
withstand endless torsional, compressive and bending stresses and be resis-
tant to fatigue from constant load reversals. They should be able to accept
high shaft loadings and high rpm under red heat conditions. They should
lond themselves to cold or hot forging to close tolerances and thin dimensions.

There are USS steels to meet the demanding requirements of efficient
engine design.

The engineer and stylist havo a chaice of
tural functions with excellent noise dam 2p
and trim finish in one stamping. They pro ‘st
points of contrast so ned. They turnish rasiti
The s also have aesthetic qualities in their patterns and give a feeling
of dignity, stabitity and security. They reguire ealy a m
They can be th ned and yet be rugged, r
There are USS s

or steels which combine s

y combine struc-

nis




Body design trends tax the enginear's ingenuity to provide understructure strength
that can offset superstructure deficiencics. The eagincer must find steels which pro-
vide adequate structural support fer suspension mounts and driving forces. He must
find ways to reduce weight without loss of structural strength. Framing members must
give high strenqth and reduced weight. He must design for built-in safety for crash
conditions and he must consider functional componeats as integral parts of the foad-
carrying structure. His choice of procoated stecls must be campatible with current
corrosion proafing practices and his designs should improve performance by praviding
a lower weight to power ratio.
Most body design and materials problems facing the engineer can bo answered by
USS steels.
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Out of sight is not out of mind for the suspansion engineer. His springs must be sensi-
tive to the smallest bumps yet absorb severe jolts without fail. Axles, shafts and gears
must have high load-carrying strength. Their surfaces must be hard, for long wearing
tife, yet their cores must be ductile so as o withstand tooth-clashing, impact, quick
shifts and sudden power surges. Suspension arms must be rigid to prevent daficction
and i Power steering must withstand fiying rocks without
denting. Wheels must run true without hop of run-out, and wheel covers must remain
sparkling bright even under the worst corrasive and abrasive canditions.

There are USS steels ta holp the engincer solve the most difficult chassis problems.
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yield strength; sheet, strip, annealed
i
psi

70,000

50,000

tensile strength; sheet, strip, annealed
tensile
strength,

psi

120,000

N |

elongation; sheet, strip, annealed

%in2
inches.

hardness; sheet, strip, annealed ximum service temperature -
; )
Rockwell
hardness
“B" scale
90
{
»
80
321, 301, 302, 305, 304,
316, 347
75
309
70
w
65 304L | 316L 410 446 301 201 %.
430 302 202
304 309 446 S
B
21 6
60
347
348 L
— "
temp F 1200° 1400° 1500* 1800* 2000” 2200 thous. O 10 20 20 40 50 60 70 80 -
Values listed above are typical of sheet and strip. They may vary within chemistry range and product form. These vary with service canditions. 5




“ Typical Propefties of Austenitic USS Stainless Steels
|
|
\
|

uss USS 18-8, uss uss uss uss uss uss
USRI, s USSaZZ 1858 18.8FM, 18-85 18-8L USS18-8Mo  15.8MoL  18-8Ti _ 18-8Ch 2512 2520
hs RS 347
A.1.S. 1. TYPE NUMBERS: Type 201 Type 301 Typez0z  1YPO5 302,303 jyee} Type 316 e Type3zr JPe 34T Type 309 Type 310
PHYSICAL PROPERTIES
Density
Lb./Cu.| 0.29 0.29 0.29 0.29 0.29 0.29 0. g? 0.29
B = - = i 8 i i Low Cnrhan Steel (SAE 1020)=1.00 102 1.02 1.02 1.02 s 1.02 5 1.02 1.02 1.02
Martensitic-Ferritic USS Stainless Steels S Hlectrica; Reslstanca L8 g 2
| USs GrAves USs 1241 USS 127ur, 12, 12F1 USS 17 USS 27 USs 5 Uss 55 Microhms/ Cmd 702, oy LU 72w =r2.02) 2 b o A . o
[ 7S I TVPE N TYPE &35 TYPES 203, 410, 216 TYPE 430 TYPE 446 TYPE 501 TYPE 502 o i 5 632 3) 2 § 2 ?
’ FRYSICAL FROFERTIES Low Carbon Steel=1.00 — — — e 6.8 e 65 7.1 7.1
Densty Melting Range °F 2550-2650 2550-2650 2550-2650 2550-2650 = 2500-2550 5 2550-2600 2550-2650 2550-2650
L o 028 028 0.27 0.28 Structure ‘Austenitic Austenitic Austenitic  Austenitic 2 ‘Austenitic 2 Austenitic Austenitic  Austenitic
L & o o 057 0.97 0.95 1.0 Magnetic Permeability as Annealed 1.004" 1.003* 1.005* 1.003* & E 1 1.003: .
Specific Heat & o
{ [ 40 Cal./°C/Gm. (0 to 100 c) OR H H
| " 15.7 Btu/°F/Lb. (32 to 212°F) 012 0.12 012 0.12 Y 012 a 012 0.12 012
‘ 1 3.6 Low Carbon slou—l 00 (0 to 100°C) = = = 11 3 11 2 11 11 11
‘ 0 2700-2800 [hermal Conddeli 5 3
Feritic Martensitic ot jome/Soc.-clcm., (aglooe - - - 0.0390 g 0.0373 2 0,0385 0033 0.033
< Btu/Sq.Ft., /Nr/ FIIn nl 212° 9.4 9.4 9.4 113 I 113 & 112 96 95
Ferro-mag. Ferro-mag. Ferro-mag. Low Carbon 0.at 100°C - - - 034 = 034 = 033 029 29
c ey - = - 00512 g 00512 8 00532 0035
£ Bl u/Sq Ft./Hr./F/In. at 932’r - 12. - 14 FS 149 ES 154 130
Lo ¢ o 0.11 0.12 o Cosficent of Thermal Expansion = &
1.0 10 L ¢(@32t02 5 a7 9.4 - o) 8.9 9.3
C Law Crubnn SKEL‘I-IOO(32 10212’ = - = 1.4 1.35 141
e 00625 0.0500 0.0875 Per *F x 10 (32 t0 932°F) 10.1 101 106 102 97 103
L 181 145 254 e e
0.54 0.43 76 MECHANICAL PROPERTIES g Full An- An- Cold An- An- Cold An- 321 347&348 n- 1d An-
0.0627 0.0583 0.0807 AT ROOM TEMPERATURES Y-Hard Y-Hard" 3%-Hard  Hard nealed  nealed Worked  ncaled  nealed Worked  ncaled  Anncaled Anncaled nealed Worked nealed
182 169 234 Endurance (Fanguu) Limit
(1,000 Lbs./Sq.In. = - 50 EUO - 3055 40-120 35-45 3055 40-120 37-47 3055 35-60 35-60 - =
5.8 5.8 6.2 Modulus of Emnmy (1,000 Lbs., /5q In.) Type 201=28.6 28 28 2826 28 28 2826 2i 28 28 29 - 29
088 0.88 094 Tensile Strength (1,000 Lbs./Sq. 125,000¢ 150,0008 179500, 185,000 100110 7595 105300 7090 8065 105300 7595 75.95 50100 80100 110270  90-105
3 = 6. 6. 2 Yield Strength (1,000 Lbs./Sq.| In) 75,0008 110,0003 135,000% 140,000% 50-60 30-45 60-250 25.40 30-45 60-250 30-45 3045 3550 35-50 65-230 40-60
ANICAL PROPERTIES AT —_— Elongation in 2 in. (%) 25¢ 18t 123 o €050 6050 502 50.60  60-40 502 4555 5545 5030  50-40 -
ERATURES QUENCHED AN- coLd coLp QUENCHED Reduction of Area (%) - - - = — 7560 6530 7560 7055 6530 7055 7555 7050 6550 20 2
€nd (Fat gue) Uim Y T __&DRAWN ____ NEALED Wi WORKED. & DRAWN®' _ Rockwal Hardness c2st c3z  C3zy  Calp  B85100 B75.90 C5.58 B70.80 B75.90 C540 B7585  B/590  B7590 BS0O.90 C540  B80-90
M £ e == — Brinell Hard = = = — 163241  135-185 - — 135.185 - - 135-185 135-185 150-185 - 150-185
B, 29 29 29 29 Keyhole Ch:lrpy lmuacl (Ft.Lbs.) = =t — - = 70-90 - 70-90 60-80 - 60-80 70-90 50-70 65-80 — 65-80
e 90110 85-135 65-85 115175 Stress (1,000 psi) for a Creep Rate.
80.105 55115 25.45 90135 of 1% in 10,000 Hrs.
258 25.2 3525 20-15 AUI000°F, Lb./Sq.In. - - - 24,20
= 75-60 60-50 At 1200°F, Lb./Sq.In. = = = 6,800 12,700
B90.C23 g B70-85 - At 1300°F, Lb./Sq.In. = =) 8,200 3,500 7.9
e 130 165 240-370 At 1500°F, Lb./Sq.In. = = = 1,500 2,800
10,000 wr T Scaling Temperature, F (approx.) 1500 1500 1550 1650 1650 TS50, — 1650, 000 _
e Forging Preheat Temperatur 1500-1600 1500-1600 15001600  1500-1600  1500-1600  1500-1600 - 1500-1600 - 1500-1600
9,500 Initial Forging Temperature, 2100-2300 21002300 21002300 21002300 21002300  2100-2300 2300 21002300 21002300 200022 2000-2250
2500 Finishing Temperature, °F 1600-1700 16001700  1600-1700 16001700  1600-1700  1600-1700 11700 1600-1700 1600-1700 17001800
1,700 Annealing Treatment, °F 1850-1950 1900-2000 18501950 19002000 18502050  1950-2050 15000090 15301200 16202020 Booonvos 20002100
) i s ) E and Quench and Quench and and Quench and and Quench an
_— o = Quench Quench uench
’ 1500 150 _ — e e P
M40 2000 = L o ABRASION RESISTANCE Good Good Good Good Good Good Good Good Goad Good__
LeooLag - 1400- éguo COLD FORMING— Excellentas  Excellentas  Excellentas Good as Goodas  Sameas  Good Good Good
T 2050 1950-2050 2100- Drawing—Stamplng Annealed. Annealed. Annealed. Annealed. Annealed.  Type 302.
e 1450 Max. 1600 M I Decreases  Decreaseswith  Decreases  Decreases with  Decreases
e Rapid cool from """f;;;?'é'c fro with i increasingcold  within-  increasing cold
ASION NESIS — $00:15! 1650 ? creasing worl
:;:’D"':::M";:“W‘H or aérzgmlﬂ o S cold work. i3 b L
G~ Diswing—Stampin 1325- P NABILI i i Fair; Type 30: “Fai Fair Fair
HACHINABILITY L i . - Fair T Fair - MACHINABILITY Fair Fair Fair o7 Type 303 air ,
MEDING s - - ; Fiig T S G Falr 5 i WELDING Satisfactory Sals. | Types302and  Very good Very good Very good Very good Very ]
Fair —— ;a,, factory 304 very good; not not necessary good
Falr — Fair = = Type 304 superior necessary to anneal. i
Fal g - anneal.
n ° hj-"jl‘r- when cold, WVelds are m.m‘z’; when cold. Welding nmdcd - lity- 5 ‘Z.'s'ﬁri‘lf o CER s
o .ol ponse 1o anneal, Shight response to annal. Anncal to restore du ‘. Be vas weldeds | e =
PRECAUTIONS (See Note) ®) @ ) ®) (A)(B) A ®) @ ® AE E
e ———— s u; Troneathes - G e ra temperature. \
(8) i nmmrd luv vw- 303. L
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tainless and Heat Resisting Steels

Chemical Ranges and Limits

PAR-TEN Steel

Strength With Surface And Ductility

ject to Tolerances for Check Analyses

g USS PAR-TEN steel is a high-strength low-alloy steel intended primarily for use in highly finished
Chomical Composition, per cent end uses, such as automotive bumpers, bumper guards and similar applications after removal of a
TveE a TYPE R O O T ¢ substantial amount of the surface by grinding.
Ne Hax Yo Ta Al N_No. C_ Max. Max. Mix. Max. Cr Ni__Mo 2r So T Ta Ta A N
201 — _ 025 37 008 200 0045 0030 100 1700/ 900/ — — — =— lox€ — =— — = i i
o, Mue 7 biae 150 13.00' i, Summary of Engineering Data
262 015 780/ — 025 328 200 0045 0030 1.00 17.00/ 900/ — — — ~— 10« 010 — -—
M 102 - .00 M0 M TYPICAL MECHANICAL PROPERTIES .229" and undor In thicknoss
01 015 200 0030 0030 050 1150/ — — — — — — — =
a; 13.00
1.00 0.040 0.030 1.00 1150/ — - = =m0 Yield Point, psi 45,000
TR R T 5 450 GBS Bl o0 S O30 SRR £= =
100 0040 0030 1.00 1150/ — - — — — — =— — — Tensile Strength, psi 62,000
13.50
100 0040 0030 100 1150/ 125/ — — — — — — — = Elongation in 2°, per cent 29
1350 250 !
125 006 015 100 1200/ — 060° 060" — — — =— ~— = =
Min. 14:00 Max. _Max. Cold Bend—180' Flat
125 006 006 100 1200/ — — — =
13.00 ASTM Standard specimens, minimum number of tests and ductility modifications apply.
100 0040 0030 100 1200/ - - - - - — — —
. 14.00
1.00 0,040 0.030 1.00 }g.gg/ = == =l = = = Chemical Composifion Range,
< { O X .
125 006 015 100 1400/ — 060° 060 — — — =— — Per Cent (shown for Information purposes only)
. Min. 18.00 Max. _Max.
125 006 006 1.00 14.00/ — =i 05—t § c Mn P s st Y,
E SN e O e TR B
100 0.040 0.030 1.00 = = R
700 0045 Lol T T A 12 max. .75 max. .030 max. .040 max. -10 max. .017.07
= — 440A 060/ 100 0040 0030 1.00 16.00/ — ==
200 002 = a 18,007 . T (Maxll s S
5 1.00 .030 1.00 16.00/ 57 = ===
= T e —— = it !
. 100 0040 0030 1.00 1600/ — 075 — - - — — — Typical Composition, rercet
200 0045 *
18.00 Max. \
5 150 0040 0030 1.00 2300/ — = c Mn P s sl v "
=09 T 27.00 ST
260 g 100 00400030 100 400/ — 040/ — 08 54 02 024 - 02
T ——— 600 oes . TR : |
321 008 200 0045 0.030 & G 0 0040 0030 100 4.00/ — 040/ — — — — — { "
Max = o S 6,00 L. 0.65 R —— '
z »
o reprted only when inentonaly 3990 I
=
.
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y I Property Requi Chemical Composition Fabricating Practice For Cold Forming
o Thicknosses %' and under  C Mo P s si u or NV
5 s e Q2max 2050 015 OSmax 2575 25155 WA SSmm - Thickness of Material Suggested Minimum Inside Radius
nt of 50,000 psi f; THICKNESS RANGES i
et Topiel Compssiten. B 5 oot a0 AUS R Up to % in. incl. 1t
resistance 1%" and Under Over 14" Over Y to % in. incl. 2t
esistance Thicknesses over i
vioi Over ¥ to Y in. incl. 3t
e weldatie'n < e LM/ psl 50,000 46,000
SR wtdable In 8 thicknesses by thy Compoion Bunges, 20019 0125 Omx O5max 530 2540 4085 - 0000
Tensile Strength, min, psi 70,000 67,000 =
For the sh Elong. in 2 in., min, per cent 22 24 Typical Composition G 2 LD ) = D Hotitarming s recommended for angle
bending material over % inch in thickness.
Ao ™ Elong. in 8 in., min, per cent +US. Patent No.2.845.345 Acid Salutle Al 01,06 (Fine Grain Practice)
ectrode (0.1€0 in. and heavier) 19 19
L R e R ttar Cold Bend (180" specimen bend) % & under D=1t Over 1%4" to 2° D=2t
ow-hydrogen and un. ol
(E60 or E70 gr: e »*\_L Over %" to 1" D=1%t Over 2° D=3t
ver 1o 4 200 . e . o :
- 50 Over 1" to 1%" D=2t Additional Typical Properties For Engineering Guidance USS COR-TEN steels meet the requirements
and under ot el ; i ifications:
Ordinary co "—‘k-;x““u‘ Resistance to atmospheric corrasion . 410 6 times carbon steel of the following specifications
= Overita 2 When sheet or strip products are specified as galvanized, cold rolled, or in Compressive Yield Point, psi Equal to Tensile Yield Point :
5 coils, or when annealing or normalizing is specified for any product, the Shearing Strength, psi Equal to 60% Tensile Strength ASTM A242 for plates, structurals and bars
minimum yield point and tensile strength requirement will be reduced by

i l Modulus of Elasticity, psi... : eeettrs.eue....28,0000,000 to 30,000,000
5,000 psi. The furnishing of cold rolled sheets to strength leves other Endurance Limit, (Rotatin i i 000
! g beam—polished specimen) psi...........35/ i
the aby ati ASTM A374 for cold rolled sheet: .
above is subject to negotiation. 3 ! Charpy Impact, keyhole notch, (as rolled, room temp. avg) ftb...... .40 Soldirolledishests anc Uil
:?:lll'z‘.:u“d?m Specimens, minimum number of tests and ductility mod® Coefficient of Expansion per degree F, 70° 0 200°F........ 10000063 SAE 950 for plates, structurals, bars, hot rolled sheets and strip
5 apply.

The above welding practic
in

s for 2° to
ving severe restraint. Our Metallur)

ASTM A375 for hot rolled sheets and strip
1310 o thicknesses over 4° except for desi

L I '
eers are available to advise in these instanc,




TEN Steel

TE

High Strength With Toughness

requiring tough-
pact, particularly at low

Summ

Mechanical Preperty Requirements

Structurals, CB'S and Bars*®
hickness Ranges

3" and Over 3" to Over 1}," to
under 134" inel. 4" incl.

0000 46000 42,000

€0000 70000 67,000 63,600

Gver 3 10 17 Over 11/, to &
D=1 %

VA D =21/

Over 149 11" Over 2 15 4”
Sheets and Strip Flat o2 P
Light Plate 19

Chemical Composition Percent

c Mn P s si cy M
Ngﬁ'r‘:ilenmmmon 0,22 max. 1.25max. 0.04 max. 0.05 max 0.30 max. 0.20 min. 002 min.
T"iiii'vf%%‘é"ui‘f?“ 018 114 0023 0034 = 028 0045
e aeanan 026 0042
Light Piates 0.10 0.72 0.021 0.031 A

Fabricating Practice for Cold Forming

Radlus For
Thickness of Materlal A sussestad MR Insige 500 Min. Y.r.
up t0..180" incl. i =
T 21
upto 14* incl, 14T
7 ar
over 14" to 45" incl. 2%T

ammandsd fof ankle bending material over Vi inch I thickness.

i
|
[
|

Additional Typical Properties
for Engineering Guidance:

Resistance to Atmospheric Corrosion
Compressive Yield Point, psi
Shearing Strength, psi

Modulus of Elasticity, psi

2 times carbon steel

Equal to Tensile Yield Point
Equal to % Tensile Strength
28,000,000 to 30,000,000

Endurance Limit, (as rolled, avg.) psi 42,000
Charpy Impact, keyhole notch, (as rolled, room temp. avg) ftlb 42
Coefficient of Expansion per degree F., 70° to 200° F 0000063

USSTRI-TEN steel is intended primarily for weight reduction by means of greater strength and tough-
ness, in applications involving severe cold forming, metal-arc welding and moderately severe impacts
in low temperature service. Its atmospheric carrasion resistance is twice that of plain carbon steel.

USS TRI-TEN steel meets ASTM A242 and A441 specifications.

High Strength

USS TRI-TEN steel is a high-strength steel. Because of its high strength, particularly its high yield
point which is one and one-half that of structural carbon steel, engineers are able to design with
higher unit working stresses while maintaining at least the same factors of safety. This property of
USS TRI-TEN steel permits the design of structures and products which by choice can be made
lighter, tougher, stronger and more durable.

High Abrasion Resistance

USS TRI-TEN steel has greater resistance to abraslon than structural carbon steel. It is used for
equipment where both toughness and abrasion are important factors in service.

Superior Toughness

USS TRI-TEN steel has excellent notch toughness properties as measured by resistance to impact
or shock loading at normal and sub-zero temperatures, being superior to structural carbon steel in
this respect. Consequently this steel is preferred for mobile equipment and other structures subject
to severe shock loading in service at normal and even at sub-zero temperatures. Service results
have demonstrated the exceptional toughness of USS TRI-TEN steel.

High Endurance Limit

The endurance limit is a measure of the resistance of any material to cyclic stresses resulting from
repeated loading or vibration. Specifically, it is the greatest stress that the material will withstand
indefinitely under cyclic loading. USS TRI-TEN steel has a high endurance limit.

Good Weldability

USS TRI-TEN steel plates, structural and bar shapes are readily weldable by the shielded metal-arc,
submerged-arc and gas welding process. Hot rolled sheets are considered readily weldable by arc
and the usual resistance processes of spot, seam, projection, flash, upset, and percussion welding.

Good Workability

Considering its high strength level, USS TRI-TEN stee! has exceptional formability and workability in
sheet and strip products. In these forms, the steel is designed particularly to withstand difficult
cold forming operations. USS TRI-TEN steel in heavy products has excellent warkability for a steel
with such a high yield point and it is well suited for regular fabricating operations such as bending,
shearing, punching and machining.

Poent prals Ll
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Chemical Composition, Per Cent

y. It is a thrifty (for Information enly)

¢ thn P si cb
yield point. The re-
o5 i LoAs: 6mx  150mx  Oimax.  O5max.  l0max.  Olmin.
US;S"E! TEN Steel hes Typical EX-TEN 50 Sheets .16 75 .02 03 05 02 Man-Te n Steel
is the same 25 that of Typical EXTEN 50 Pltes .16 100 ” 3 05 2 One of the least expensive yet most versatile steels.
lied strip, and in plates, meet the requirements for 1

One of the least expensive yet most versatile steels. It features 50% higher yield

TEN 45 &
USS EX TEN 45 Steel
r tank trailers hauling

Additional Typical Properties for Engineering Guidance

Resistance to Atmospheric Corrosion

Compressive Yield Point, psi

Shearing Strength, psi

Modulus of Elasticity, psi

Coefficient of Expansion per Degree F (70° to 200°)

abricating Practice for Cold Forming

Same as Carbon Steel
Equal to Tensile Yield Point
6004 Tensile Strength
28,000,000 to 30,000,000
.0000063

50,000

€5,000

Suggested Minimum Inside Radius for Angle Bends

Thickness of Material

Up to 0.180" Incl. 1
Over 0.120 10 2299

Sheets only) AL
Plates (%" Max) 2

19T

(-TEN 60
EX-TEN 45 EX-TEN 50 EX-TEN 55 EXTE

7 24T
247 3
M
27 v 2

paint than ASTM A-7 structural carbon steel at a moderate price (only about 20%
more than A-7). When MAN-TEN Steel's greater strength is fully utilized in design,
it is one of the most economical constructional materials. MAN-TEN Steel has
found wide use where either weight reduction or increased service life is desirable.

USS MAN-TEN Steel is furnished in two variations to meet different

USS MAN-TEN Steel is intended primarily for weight reduction by means of greater
strength in applications involving moderate forming. Itis considered weldable under
carefully controlled conditions. Suggested for earthmoving machinery, construc-
tion equipment, specialized containers and other material handling applications.

The properties for each of these are shown herewith.

General
Atmospheric corrosion resistance twice that of carbon steel.
ASTM Standard specimens, minimum number of tests and ductility modifications
apply.
Thickness Ranges

Mechanical Properties TCatol S Over 4y o1 O ol

Yield Point, Min., Psi 50,000 45,000 40,000

Tensile Strength, Min., Psi 75,000 70,000 65,000

Elong. in 8, Min,, Per Cent* 18 19 19

Elong. in 2°, Min., Per Cent 20 22

Cold Bend—180° D=1T D=21 o=3r
k by 5,000

“For all products except sheat snd strip.

Plates, structural shapes including wide flange beams, bars, bar shapes, hot rolled
sheets and strip .071 inches and thicker.

Fabricating Practice for Cold Forming

Thickness of Suggested Minimum
Material Inside Radius
Up to Y& in. incl. 2t
Over % to % in. incl. 2t
Over % to Y2 in. incl. 3%t

1 ineh in theknesses.

Composition Range

c Mn P S Si Cu
Ladle 25max.  1.10-1.60 .045max. .050 max. .30 max. .20 min.
Typical .22 1.40 .020 036 .07 27
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USS “T-1" steel can be furnished to the following heat trested mechanica! properties:
TH!CKNE‘S 3/16"ta 214" Incl, __ Over2i;"ta 4

Over 4" to 6” Incl.

Reduction of Area,
(min.)

_ 151t Ibs at —50°F .

30ftibs at +10°F - =g

201t Ibs at +10°F — =

Chemical Composition

c Mn  P°® Max. S*° Max. Si NI Cr Mo v Cu B

.10/.20 .60/1.00 .040 .050 .15/.35 .70/1.00.40/.65 .40/.60 .03/.08 .15/.50 .002/.006

*U.5. Patent No. 2,586,042,
“ror

y the are lawered to conform lo ASTH standords.

Cold Bend Properties (astv Bend Test)

Up to Over 1" to D"," 2"to
COLDIBEND) 17, Incl. 2", incl. 47, Inc.
Spetydinalest 180°D—2r  180°D=3T  180°D=4T

Langitudinal bend tests are made except when Flange or Firebox Quality is specified in which
case transverse bend tests are made.

Cold Forming Data for Plates

HIcKness Suggested Minimum Inside Radius
Upto1”, incl. 2T
o R - 5

Over 1"t 2

Additional Information for
Engineering Guidance:

Heat Treatment

USS *'T-1" steel is water quenched from 1650/1750°F and tempered at 1100/1275°F.

Modulus of Elasticity

In tension 8 e ...approx. 30,000,000 psi
In compression approx. 30,000,000 psi

Coefficient of Expansion

7.74 x 10-6 inches per inch per °F in the range of 70° to 1300°F. 6.2 x 10-6 inches per inch per °F in
the range of —75° to +200°F.

Weldability

Jointefiiency —with AWS 11015, 12015 or equivalent electrodes........ . \o.e...100%
Joint efficiency—automatic welding il o ....100%
Kinzel transition Ided ‘b and 1‘ pla(e i w .....minus 40/90°F
Maximum hardness—heat affected zone. = 410 DPH
Minimum hardness—heat affected zone. ... 260 DPH

Shear Strength

Yield.......
Ultimate

S " ..approx. 58% of tensile yield
..... .....approx. 75% of tensile ultimate

Fatigue Strength

Rotating beam endurance limit—polished specimen. ... ................... .....67,000psi
Pulsating fatigue endurance limit.-unwelded (surface as rolied) ~........ 50,000 psi

ic Corrosion
Four to six times that of structural carbon steel.
High Temperature Strength

Creep rupture strength at 900°F—three times that of carbon steel and equal to conventional %%
Cr-%:% Mo steel.

USS "“T-1" Constructional Alioy Steel

Since its introduction in 1953, USS *“T-1"" steel has been a remarkable bargain. A bargain in the sense.
that time after time its higher initial cost has been more than offset by drastic weight reduction in
equipment of all kinds. ts extraordinary toughness has enabled equipment to last far longer without
breakage even in the coldest weather. Its resistance to impact abrasion has increased service life
of equipment up to ten times. Its weldability has opened new avenues of design at high working stress
levels. No other steel has USS *T-1" steel's record of success for the simple reason that no other
steel offers the “T-1" steel combination: strength, toughness and weldability.

Stronger Than Ever

For maximum resistance to impact abrasion, USS **T-1" steel may be ordered to a minimum hardness
of 321 BHN up to 4" thick, (or 360 BHN up to 1%4" thick), in which case all other mechanical properties
are waived.

Availability

USS *T-1" steel is primarily a plate steel furnished in the quenched and tempered condition. It is
also available as bars, semi-finished products, forgings, tubing, and a limited range of structural
shapes.

Size Ranges

USS “T-1" steel plates are normally furnished in thicknesses from 4" to 67, and in standard widths
up to and including 147", Maximum length is 480", Under certain conditions, longer and wider plates
can be produced and are handled on a special inquiry basis, as are plates over 6" thick.
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T1 type A ‘uction

The steel with y strength,

Since its introduction in 1953, USS *'T-1"" Steel has become one of the world's best
known steels. Its inary strength, tougl , weldability and resistance 1o
impact abracion have increased service life of equipment as much as ten times, No
other steel has equalled *'T-1'* Steel's record of success.

Now U. S. Steel Research has devcl:zpca an outstanding new addition to the “T-1"
family of constructional alloy steels—USS “T-1" type A Steel. This and

Such icati would include g and mining i building con-
struction, bridges, truck frames and bodies, missile transporters and launchers, oil
field rigs and machinery transporters—wherever great strength, weldability, tough-
ness, and resistance to impact abrasion are needed to build equipment stronger,
lighter and more durable.

Availabllity
USS “T-1"" type A Steel is primarily a plate steel furnished in the quenched and tem-

pered condition. It is also available as bars, structurals, semi-finished products,
forgings, and tubing.

Size Ranges
“T-1" type A Steel plates are normally furnished in thicknesses from %" to 17 incl.,

and in standard widths up to and including 147", Maximum length is 480", Under

certain conditions, longer and wider plates can be produced and are handled on a
special inquiry basis.

Chemical Composition

C_Mn . 89 & oW B Ti

tempered constructional alloy steel possesses the same tremendous strength,
weldability and resistance to impact abrasion as “T-1" Steel. There is, however, a
change in chemistry that reduces costs and makes “T-1" type A Steel a m(;re
economical steel for many applications.

T T ——

12/.21 .70/1.00 040 Max. 040 Max. -20/.35 .40/.65 .15/.25 .03/.08 .0005/.005 .01/.03

U Patent Mo, 2,858,206,

1 Gun'ties ighar than Wagader Quaity the phosphiarus and sulghur lmits

04 10 conform 10 ASTM Standards.

Summary of Engineering Data—Plates

Additional information for engineering guidance

Heat

USS “T-1" type A Steel can be furnished to the following heat treated mechanical
properties:
Thickness %" to %%, Incl.  Over %” to 17, Incl.

Yield Strength, Ext. under load (min) 100,000 psi 100,000 psi
Tensile Strength 115,000/135,000 psi  115,000/135,000 psi
Elongation in 27, % (min) 18 16
Reduction of Area, % (min) 40 50
Longitudinal and Transverse Charpy Keyhole

Impact Values (ASTM Procedure) (min) 15 ft. Ibs. at —50°F 15 ft. Ibs. at —50°F

For maximum resistance toimpact abrasion, USS “T-1"" type A Steel may be ordered
0 a minimum hardness of 321 BHN, in which case all other mechanical properties
are waived.

A standard .505" tensile specimen is used if thickness exceeds 3", For sizes Y%,
and under, an ASTM plate tensile specimen is used.

Impact tests apply only to Firebox and higher qualities. Test results can be reported
upon negotiation.

Minimum impact values shown above apply only to plates 2" to 1 thick incl. Medi-
fied values may be negotiated for lighter plates.

Transverse mechanical properties may be specified if desired.
Mechanical properties to closer limits than those shown may also be

USS “T-1" type A Steel is water quenched from
1650/1750°F and tempered at 1100/1275°F.

Modulus of elasticity at 70°F

In tension.......... ..approx. 30,000,000 psi
In compression. ......... . .approx. 30,000,000 psi

Coefficient of expansion

7.60 x 10 inches per inch per °F in the range of
£0 to 1300°F, 53 x 10-8 inches per iach per °F in
the range of —75 to +200°F.

Weldability
Joint efficiency—with AWS 11015,

12015 or equivalent electrodes. . ol 1005
Joint efficic welding. . ... 10035

Cold Bend Properties (ASTM Bend Test) Longitudinal bend tests are made ex-
when specified. cept when Firebox Quality is specified,
" - o in which case transverse bend tests

To 17, inclusive: 180°D—2T raladel

Kinzel transition temperature—

welded 1 and 1 plate specimens minus 35/50°F
Maximum hardness — heat affected zone.. 410 DPH
Minimum hardness—heat affected zone .. 260 DPH

Shear strength

Yield approx. 5857 of tensile yield
Uttimate........ approx. 7575 of temsile ultimate

Fatigue strength

Totating beam endurance limit—

palished specimen. 82,000 psi
Pulsating fatigue endurance it

unwelded (surface as-rolled) about ... 50,000 psi

Atmospheric corrosion resistance

Two times that of structural carbon steel

Elevated temperature str

Short-time strength at S00°F —about three times that
of carbon steel and abost equal to conventional

imum Inside Radius.

Thickness  Suggested N
Upto 1%, incl. a

— — ——

\
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Summary of Engineering
Hot Rolled Carbon Steel Sheets and Strip—Typical Mechanical Properties

Id-rolled
Q% freight costs: gt
S ing and freis
£q e - Reduction in material tonnages (E44C2 e ety e ithout dam-
Yield Point, psi 28-39,000 28-34,000 Hot Rolled - : i machiring, finshie 20 e ditional S3¥7ES steel readily
= > i b i i 5
Tensile Strength, psi 43-55,000 43-50,000 S ed Carbon Steel ¥ Fm: I"f{un of scrap and scrap handing provide add!
- - . o uct
Elongation, % in 2" 23.33 35-42 = Pecial Sections e
Rockwell 4570 45.60 “Pilles of The Fingheq Parts
g
7l Sections offer wige: T i . for they can be Savings - a relatively short 8- oated steel
2 spread benefits in practically every industry for they cal Time oduced in 2 1€ i
Cold Rolled Carbon Steel Sheet and Strip 20200 A ;,:Crﬂan‘nmost unlimited variety of shapes and sizes. To the designer and engineer 1. special Section rolls may be pre niques are
Vield Point, pai 25.35,000 23.29,022 L] : h::ﬁ;g;:esllggmmunws them to include many cost reducing (eal\.l'resir:::::;r .
- = y z » cial form P "
Tensile Strength, psi 38-46,000 40 ‘;4;‘; 4045 ‘P:u!umnxhou( its length, :::ru!r;sl;rr\asye::consu:jer‘ed :omny pﬂ;:i(:ilc?:::p‘::lmot of steel <, dzpcnam;nnm- requi s bolt, sh
— Elongation, % in 2" 35-42 38 384 Sbtained by ypifzing ¢ jonimodulus for:aspect uality Jose oler2nCes: oction c2n B2 &85 olt, sheet
f?ﬁ T W—/_as-s/v/ ! """“\Mn:cu:::":‘g the greater freedom of section design. 1 a cia Sections can b rolled 1€ (s of sress. 1 fished £ o j extrusion,
) Tty 40-60 2w g ot Of e inished part, USS Special Sections offer considerable =Y 1. Specls gt is needed 2t R g arsbecaise 9 ¥ benin.
. The steel U, By 2ge, freight costs, producti ts, scrap loss and scrap handiin 2. If extra i onal steel 2 L longerdasti8 P 1p time for
5 d strip e, th, , production costs, scrap addition: gher an  aater SUEnS ayol 3
LY egular and Differential Coated Galvanized Carbon Steel Sheet an — 15359‘: e Hemay ’:dzi:!ner-‘engmeer can minimize labor, overhead costs, assem':?ly and rolled to have S slraf‘S"'f"":':M s G "'ufj‘.mgxnnf‘““t y o %
Sty rbon ¢ ) Yield Point, psi 30-40,000 28-38,0 10500 S5 he cap ,:’ﬁ"mmate machining and forging operations, particularly in "“'555' 3. special S“l,was (s rlled, acauies? 1 possible bEC3U5E ol 3
impacts p Tensile Strength, psi 45-55,000 43-53,000 Ere iy Setions g, “He,p 2ce expensive castings and forgings with Special sgctnons. u carbon steels o pmdu:l\so(le s
Enpacts [ et i = 3040 el %:ﬂn"umﬂhed vh:owme advantages in the manufacture of certain forgings, for raw 4. Alighter and €5 S
Now U, ;i e X e ety -1 Material already gathered in place where it will be ultimately special Sections: e
family ¢ oWt o any anginsy WellieB 50.65 o "LInthisvay preliminary blaeki : o s r
tempen 1o proveg o 2NV alternate, formaple
weldabi o v of cotg g 27 the de SUEILES of Carbon sfge ghg, Aluminum Coated Carbon Steel Sheet and Strip 35"5‘00' By, it and High St s -
ormed parts e t o 16 3y, ailability olled. cqunese & -
change o ; 5. Deign fragg, ECESSa1y (01 togay Yield Point, ps, = 5550 8 "antageg AY e readl ! aroen S pac o5 2 i ‘
q ™ 1 y's oint, psi 4 ), of usjy f jons a Cal 1o heav dhesives.
econen 19, they o easiy gy 2. 5! BRACtng requirerec s /1 these steely fo, 35-45,000 ] 1 198 "9 USS Special Sections 1. Special Sect iable M sarints ‘
5ty and econgm, <ally finig, Tements for Pt Tensile Strength, psi 45-55,000 - 26 Mg, . . ja) Sections are av % mm;teda. 2
W 2 wids varity o gtirni T i 08 K8l Secggn 2. Spec® peroliedintolE™” ~
ractive gation, %, in 2 2333 = b g 2B purchas, N inished part- garshapes€”
ReFreio = Vings s ed closer to size, weight and contour of thefi 3’
55.70 erial costs can be effected. L
v
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Production s
: in cut:
Vinyl Coated steel can be supplied in cold rolled, galvanized or bl_ack plalE:lxee|.:;‘sc"um o
or coils. Gauges range from 16 through 32; widths from 24 to 52 mc:es and leng!
144 inches. Coils can be supplied in weights of up to 10,000 pounds. ing thickness
Liquid viny! is applied in coatings ranging from .008 to .020 inch thick. The coating
may be specified in increments of .001 inch within this range. 7
Hardness of the coating ranges from approximately 70 to 90 Shore A Duro

Properties—Heat Resistance

i . emperatu
USS vinyl plastisol and adhesive have been specially formulated to wlmstan:i:hou‘: oageld
160°F continuously, to 180°F intermittently and up to 200°F for seven days

the coating or adhesive.

res of

Low Temperature les to minus
i e

Low Temperature tests have been conducted by exposing Vinyl Coated 5&"‘;’:’“;;,,“,195 were

20°F for 30 minutes. After the exposure period and also at minus 20 F. e

wrapped on a 1% inch diameter mandrel, When subjected to this test condition

matenials shqwed no evidence of cracking, crazing or delamination.

Adhesion

The production of Vinyl Coated steel by roller coating process results in excellent adhesion.
Specifically, the bond between the vinyl coating and the steel has been found to be satisfactory
after any one of the following tests.
Elongation of 30 per cent.
Immersion in bailing water for 5 minutes.
Immersion in tap water of 70°F for 240 hours.
. Exposure to 100 per cent refative humidity at 100°F for 200 hours.

Exposure in a dry oven at 200°F for 7 days.
0On a coated, extended sample with the vinyl cut through in the elongated area, vinyl shrink-
age will not exceed 1" after exposure to 200°F for 4 hours.

aupwp -

Abrasion and Scuff Resistance

Another significant property of Vinyl Coated steel is its resistance to wear and abrasion, par-
ticularly in relation to competitive materials. Thickness, texture and resilience of Vinyl Coated
steel give it the ability to conceal scratches and abrasions. Scratches a few thousandths of an
inch deep, or very narrow ones which would mar the appearance of woad or painted surfaces
are virtually invisible in vinyl.

Moisture Resistance
Vinyl Coated steel demanstrates excellent moisture resistance. Tests have been conducted in
which specimens have been elongated by 30 per cent and immersed in 70°F tap water for 240
hours. Other elongated specimens have been subjected to 100 per cent relative humidity at
100°F for 200 hours. After such exposures the vinyl-to-metal bond has been found satisfactory.
Chemical Resistance

Vinyl Coated steel has been exposed to a great many chemicals, ranging from household deter-
gents to concentrated acids. Their resistance is generally very good. Samples have withstood
exposure of 2 hours in 10 per cent solutions of sulfuric, nitric and hydrochloric acids at temper-
atures up to 160°F, as well as solutions of caustic potash.
Stain Resistance

to stain is of particulari in

a material for interior

in homes, offices and vehicles. In general stain resistance is very good. Numerous tests have
been conducted using a variety of staining agents. Itis of course virtually impossible ta consider
all possible stain producing agents, but where data s required for specific materials ndt cov-
ered, such tests can easily be run.

Dielectric Strength
Vinyl coating has a dielectric strength of 750 volts per mil of coating thickness.
Color Stability

Color stability of vinyl coating is equal to the best paints. Vinyl coatings show no appreciable
change in color or finish after 300 hours exposure in an Atlas Fadeometer or 200 hours in a
Weatherometer.

Vinyl Coated steel has an outdaor life expectancy of five to seven years, with fading in that
period comparable to the best paints.

Noise Reduction

Vinyl Coated steel exhibits a noise reduction quality that can be used to advantage in such
applications as business machines, cabinets, appl

trucks and

Underwriters’ Rating—Fire Hazard Classification

The following Fire Hazard Classification is established for this material in comparison with
untreated red oak as 100:

Flame spread—55

Fuel contributed—5

Smoke developed—101-200

As indicated by the Underwriters' classification of Vinyl Coated steel, the flame spread and
fuel contrif istics are ially lower than red oak. The smoke developed
on Vinyl Coated steel, however, is higher than for red oak but it compares favorably with most
other types of plastic coated building materials.

Fabrication

Vinyl Coated steel can be formed and fabricated in generally the same manner as cold-rolled
sheet—no costly retooling or special techniques are necessary.
It can be sheared, slit, punched, lock seamed, stamped, drawn or roll formed without dam-

age to the coating or change in color. Drawing quality, special-killed Vinyl Coated steel readily
withstands elongation of 30 per cent.

Joining Techniques

Except for welding limitations, joining techniques are generally the same for Vinyl Coated steel
as for unfinished steel sheets. No costly retooling or complicated, special techniques are
required.

Mechanical Fastenings

Some of the many fastening methods possible with Vinyl Coated steel are: nut and bolt, sheet
metal screw, rivet, lock seam, entrapment, spring clip, steel-to-steel adhesive, vinyl extrusion,
vinyl-to-vinyl adhesive, staple, tab and crimp. Mechanical fasteners, interlocking by bending,
crimping or any standard lock seam are practical and require no additional set-up time for
tooling changes.

Welding

Several types of indirect welding are possible on this product. These types are generally classed
as “capacitor discharge” for stud welding and “fractional cycle™ for projection welds. Both
types use indirect welding equipment and apply high welding currents of short duration, so
that heat build-up at the welds is minimized and damage to the vinyl coating is avoided.

Adhesives

Vinyl Coated steel may be readily joined to other materials with presently available adhesives.
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Steel and Wire Products that Serve the Nation

AMERCUT Steel Bars

. . : inishes to
These cold finish steel bars are supplied in a variety of sizes, shapes, tempers and nmsdh::ir:g
meet your requirements. You get the savings and advantages that covm.e from hP'O s
machined parts with minimized machining operations. The superior finish of these
eliminates the need for turning down bars prior to machining operations.

American Pig Iron

American Steel and Wire central furnaces manufacture merchant pig iron exclusivly. The
following grades of pig iron are available at all times: Bessemer, Low PhO.sphOrlls. E'ES'::
Malleable, Foundry and Low Manganese for Nodular Castings. The nodular iron made 0%
pig iron is 2150 known as ductile iron, It can be made stronger than gray iron. Ductit® ;ng
offers the reliable, all-around satisfactory performance of gray iron and permits peiehs s? o
and other economies. When required, ductile iron may be produced which has specificatio!
one might expect from steel:

Tensile Strength 60,000 psi min.
Vield Strength 45,000 psi min.
Elongation 15 percent min. idi
¥ 7 fluidity
This material can be processed like gray iron because of its low melting point. good bility of
and easy machinability. Ductile iron the strength, toughness and hardena

steel. In addition it has the wear and corrosion resistance of cast iron.

PREMIER Spring Wire

For the best choice of wire for operation in automatic spring coiling machinery you can rely on
American Steel and Wire's 125 years of wire making experience. American Steel and Wire
wire assures maximum production from your high speed automatic machinery, with maximum
freedom from down time.

Cold Drawn Carbon and Alloy Wire for Manufacturing

Special purpose wire for industry has been and continues to be a major part of American
Steel and Wire production effort. This wire is supplied to your exacting engineering specifica-
tions to help you maintain your high quality products. Included in the list of manufacturer's
wire products are the following: Round, Flat, Square, Oval, Octagonal or other shapes.
PREMIER Spring Wire (Upholstery)

Pin Wire

Bolt, Rivet and Screw Wire

Tempered Wire

Music Spring Wire

Valve Spring Wire

Mechanical Spring Wire

Flat Nut Stock

Carbon and Alloy Wire for Cold Formed Parts such as Fasteners.

Bright, Annealed, Coppered, Liquor-Finish, Tinned, Galvanized and Aluminum Coated Wire
for various manufacturing purposes.

American Springs

Fine and heavysprings and wire forms of almost all sizes, sh: d i ilabl
1o your specifi These springs are to the highest quality standards with
stringent controls and inspection during every stage of manufacture. American Steel and Wire
research, design and test engineers are always ready to assist you in designing and testing
springs that will perform exactly as you wish them to, yet, these specially designed springs
can be produced at minimum cost. Re-design in our engineering department has saved many
manufacturers considerable expense in the production of springs.

TIGER BRAND Electrical Wire and Cable

From the smallest instrument wire to the largest submarine cable, American Steel and Wire
makes a complete line of wire and cable. A wide variety of conductor materials, i

AMERCLAD . . . Portable Cord and Cable

AMERSHEATH . .. All Rubber Cable

AMERBESTOS . . . Asbestos Wire and Cable

Plastic Insulated Cable

Paper Insulated Cable

Varnish Cambric Cable

ARMORLOKT—Interlocked Armor Cable

These and other TIGER BRAND products are designed to save you time and money, and to
assure you better service at lower cost.

American Welded Wire Fabric

For homes, buildings, concrete pipe and highways, Welded Wire Fabric provides excellent
reinforcement for concrete at minimum cost. This outstanding product is made from high yield
strength steel wire, and is welded at each joint for positive mechanical anchorage in the con-
crete. Large areas can be covered by one roll or sheet thereby providing minimum placement
costs.

American Multi-Safety Highway Cable Guard
Designed to provide maximum safety for modern highways, this Cable Guard Is available in a
variety of designs to meet every need. These high-strength steel cables on spring-type bumpers
provide maximum protection on today's high speed highways. They are relatively low in cost
for the protection they , and iy lowin ts.

American Super-Tens Wire & Strand

Prestressed concrete has created wi interest in the engi and
fields because this material offers untold opportunities for structural designs of the future.
American Steel and Wire developed the high tensile wire needed for prestressed concrete
pipe abaut 20 years ago. When linear prestressing started in this country American Steel and
Wire again was the first to develop the labor-saving 7-wire strand that has become the industry
standard. American Steel and Wire's 125 years of experience in the manufacture of top qual-
ity wire and wire products are assurance of the consistent quality required for fabricating
structural products.

Whether your construction problem invalves pipe, bridges or some other application, whether

and insulations are available to meet or surpass established specifications. Though the con-
ductors can be varied to meet specific requirements, it is equally important that the proper
insulating materials be selected. No one or two insulations will meet all the conditions encoun-
tered in electrical wire and cable operation. Realizing this, American Steel and Wire engineers
and chemists have developed a variety of cable constructions designed to meet your specific
installation requirements, such as:

it be pt ioned or po ioned, there is a type of American Steel and Wire wire and
strand to meet your requirements.
TIGER BRAND Wire Reope

Wire rope is made to various strict specifications and for widely diversified uses ranging from
brake or winch cable to crane slings.




The Ideal Material for Modern “Parts” Making

cal operations which often may be
Ing in time, latior, materia!, and wear
des greater uniformity in the fi
necessary workin forming and shaping the part b

ane in making the tubing itzelf,

Alarge percentage of tubing s in the round form. This is especially true where the tube is used
as an integral part of a mechanism. However, there are many applications where only special-
aped tubes will ill the need. This is particularly true where the tube is used as a structural
part and its attachment is a matter of importance. Such shapes as square and rectangular
facilitate making strong, bul simple joints—as well as saving weight because of their hollow
form. They may afford addi | in the f dit service stresses because
of their shape alone. Other Jmpes can be furnished where the nature of service and economics
of the case justify their application. Hexagonal or octagonal 0.D. tubes used in the manu-
facture of nuts is a simple example,

Formed Tubes

The use of formed tubular specialties, both seamless and welded, has proved an economic
means of providing parts and articles combining all the requirements of strength, light weight,
and wear.resisting properties, Tubes are regularly furnished with ends formed by upsetting
(inside and outside), swaging, expanding, and flanging. Such forming operations at the mill
are usually performed in accordance with the cus| tomer's drawings.

Tubing For Hydraulic Cylinders

Recently there has been a tremendous increase in the use of hydraulic cylinders as actuating
on auxiliaries and for mobile equipment employed on farms, in
construction, in road building as well as in dump-truck bodies.

Tubing for hydraulic cylinders generally ranges in size from 1!4° 0.D. x '" wall to 10% 0.0.
x 17 vall.

Plain carbon steels, with carbon content ranging from .15 per cent to .35 per cent, are most
commonly used for cylinders, but heattreatable medium carbon alloy steel and 12 per cent
chromium stainless steel are occasionally used for special applications requiring very high
strength and/or corrosion resistance.

Alloy Tubes

Due to the increasing uemnnd for lightweight ccnslrucllun the alloy tubular section, which has
the greatest g ht factor under i stresses, and which permits effec-
tive heat treatment and cold working, is finding wider applications every day. Alloy tubes are
available in a variety of analyses of steel and a wide range of diameters and wall thicknesses.

Stainless Tubing

For and structural applications, stainless tubing offers several mast
attractive features not usually combined in one metal. For decorative purposes, atmospheric
corrasion-resistant surfaces vary from a soft, silvery luster to a brilliant polish. For merchandis-
ing purposes, handles and tools of stainless tubing offer definite consumer appeal. Corrosion

i inthei hemical, nuclear, missile, steam generating
and food pwcesslng fields. High temperature strength and oxidation resistance lead to uses
at elevated temperatures such as exhaust manifolds. Of interest to the fabricator they can be
machined, threaded, drilled, welded, soldered, or formed by observing a few simple rules.
Stainless tubing Is available in sizes, welghts and various wall thicknesses in the range 4" to
10%* outside diameter, from 20 gauge or .035" wall through 1.100" thickness, depending on
the grade (300 or 400 series).

Uses of Tubing

In addition to the basic and generally known uses, tubing has been adopted for thousands of
other important purposes. These applications involve use in both the raw state and after being
formed or machined. For example, it is used with practically no alterations as hollow shafting,
a pillar, or a balcony railing. It is specially formed into simple or complex shapes for uses as
fountain pen barrels, hypodermic needles, motor parts, as ankle joints in artificial legs or surgi-
cal instruments. Such uses llustrate the diversity of tubing applications.

A review of the following partial list of tube applications in the automotive field may suggest
other places where the designer and engineer, regardless of their fields, can replace rolled or
forged stock with tubing. They will find that greater over-all economy and accuracy of finished
parts are advantages that are inherent in the steel tube.

Automotive Parts

Axle Housings Grease Guns Seat Frames

Axles (front and rear) Hydraulic Brake Lines Shock-Absorber Casings
Bearings Hydraulic Bumpers. Spring Bushings

Body Frames Hydraulic Hoist Cylinders Spring Housings

Brake Cross Shafts Ignition Wire Tubes Steering Posts

Drag Links Jacks Tie Rods

Engine Cylinders Piston Pins Torque Tubes

Exhaust Lines Propeller Shafts Trailer Axles

Frame Spacers Push Rods Transmission Parts

Truck Axles

Ground Support Equipment

Radioactive Systems—Primary and Secondary Side
High Temperature, High Pressure Power Generating Stations
Missiles—Liquid H;N Helium lines.
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As yet it is not within the ability of human beings to
measure or predict the future, much less to control it.
So, we are not assuming the prophet's role, Ours is but
a voice that speaks of the imminent horizons and all the
wonderful things to come.

This space age offers the automotive industry its old-
est and still most versatile category of engineering mate-
rials. Steel is a constantly growing family, each new
member of which has its special advantage and attri-
butes within the sphere of man-made materials. These
new steels can be custom engineered at the mill to pro-
vide unbelievably diverse properties and
to meet the needs and objectives of the engineer, de-
signer and stylist.

The inevitability of this family of steels in your future
is an exciting challenge and a unique opportunity for cre-
ative designing and engineering. Nothing is static in
the automotive industry. Every new milestone in the for-
ward march of progress imposes new problems and op-
portunities. This has always been true and will continue
to be true for the automotive industry.

United States Steel, its divisions, its men, its facilities
and its laboratories are available to the automobile
industry wherever needed to further this forward march
of progress. Address all inquiries to our nearest district
sales office listed under United States Steel in your
directory or to:

Market Division
525 willlam Penn Place, Plttsburgh 30, Pennsylvania

United States Steel Corporation
American Steel & Wire

National Tube

United States Steel
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industries and for a diversity of preducts the men at United States Steel have acquired a tremendous Interrelated
matallurgical knowledge and experience. This literature, written by
contalns valuable technical infermaticn impertant to those who style and design products made of steel and to those
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