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Bicycle Design and Construction
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From Ref. 5, used by permission of
Rodale Press, ©1994, all rights reserved
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Joining Processes for Frame Tubing

(CARBON-FIBER: . LUGLESS FILLET
The tubes are glued BRAZING: The
with epoxy resins braze is built up
into aluminium :
lugs. The tube
ends have fiber-
glass sleeves to
help prevent

% \ TIG-WELDED
,,4 S8  ALUMINUM: Plain,
"L WM, completely visible
W TIG-weld feathering
= harmonizes well
with a bare metal,
functional frame,
that does not

quite heavily
and is often
required when
frame tubes are
joined at odd angles

damage easily and hence any galvanic (as on a custom machine)
requires minimal maintenance. corrosion. when lugs can't be used.
BONDED

SMOOTH TIG-WELDED ALUMINIUM:
On lugless frames, the tubes can be cut
perfectly to the precise lengths and angles
required, so that each frame size is
proportionally correct. Deep penetration
marks (above) indicate how far the
metal has been fused. After being
ground smooth with abrasives, the
curved welds help to distribute stress
away from the joint, somewhat in the
same manner as traditional lugs.

TIG-WELDED STEEL:
Techniques for
TIG-welding are
now very precise,
and can be safely
used on lightweight,

. : heat-treated, butted
4 chrome molybdenum steels.

ALUMINUM:
Gluing frame joints
eliminates the

problem of heat
damage, and the
glues are usually
stronger than
the materials
being joined.

fromRef. 3, used w ith permission of Dorling Kindersley, ©1992, all rights reserved
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© [DENTIFICATION:
The grade of tubing
used on the frame
can be quickly
identified by
the maker's
stickers on the
frame and forks.

Seat
stayse-

eScat tube
FRAME SET:

Bicycle tubing is made
in a range of different
quality grades, and weights,
and sold in matched frame sets

for building specific types of
bikes. Framebuilders sometimes

mix tubes of different types to produce
frames finely tuned for the weight

and riding style of individual riders.

Brake \

bridge o

JOINING: Many high-quality steel frame tubes
will turn brittle or distort if overheated, and
are joined using brass (copper-zinc alloy) or silver
which melt at lower temperatures than steel to form
a metallic glue for joints. Most builders use brass,
which remains semimolten over a wider heat range

Campagnolo
than silver and bridges gaps more readily.

pattern rear
dropoutse

# Chain stays

fromRef. 3, used w ith permission of Dorling Kindersley, ©1992, all rights reserved

© Components

Steering tube

Head tubee

LUGS: Lugs strengthen joints by

providing more surface area for brazing
material and for absorbing load stresses.
The lug points taper in thickness as they

travel along the tube to distribute stress
evenly and to help reduce weight.e

£

FORK-BLADE TUBES: One type of
fork blade tube tapers in wall thickness
as the tube section narrows, which is
said to increase springiness and the
ability to absorb road shock. Another type,
the Iralian or Continental blade, narrows in
section toward the tip but
with constant wall thickness, and is said
to have greater lateral rigidity and resistance
to side-to-side forces during cornering. o

Frame
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Different Frame Construction
Philosophies

Bicycle companies tend to have different design
philosophies, to give them a unique market “niche”:

o Cannondale - welded aluminum frames, hand crafted
n Specialized - welded steel or chrome-moly (a steel alloy)

o Trek - glued aluminum frames, or welded steel
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