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A handful of tricks can maintain original strength

By Randy Smith

There comes a time for most of us
who Bka to alter steck bikes too suit
our own [astes, whon woe arg faced
with the task of making cartain strue-
twural modifications to the framo.
Whather it is done to implement our
own design standards, such as raking
the neck, or for acwal mechanical
imprevement, such -as instalhing
mounting brackets for a disc brake
assembly. i3 nol imporient for the
purposes of this aficle. Whet 5 -
portant, 15 the method which is used
in such modifications, so thal orginal
steength and intagrity is not lessened,

Too often a completed altaration
dangerously woeakens the structure,
when a proper procedure would nat
have aMected the strength, and in
many Spses could actually strangthen
the saction. Wa intend 10 present
gome facts which ropresont goad
welding and engineering . praclices,
which can be utilizod without weak-
anirgg when making changes to your
bike's frame. W will ot aftempt to
cover all aspacts of welding, nor can
we hope 1o prepare the reader for a
caregrin mechanical engineering, The
imformation, which is to follow, was
arrved At through experience; sither
our owr. or that of countless others
which has baen amassed in volumes
of techmcal books and penodicals.

CHOICE OF METALS

The joning of dissimilar metals
presents special problems and never
resulls in as saustaclory 8 weld as
when similar metals ara jpined. The
frames of most motorcycles are con-
structed of low carbon steel, some-
timeas called mild siesl. The carbon
centant s usually balow 2005, which
means it is guite easily welded, yet
possessos good strengih, 11 s always
bast 10 wse low carbon stesl stock
when adding pieces to thase frames.

In certain coses @ chrame-moly
frame will be encountered, Mos of
these frames were built for racing ar
CUstom purposes, and are better el
in the stock condition. Although
chrome-moly con successiully be
weldad, it is not within the capability

of the avorage chopper builder {or
accessory manufacturer, for that mat-
e e do %0, To maintain structural
integrity alter welding., chromea-moly
should be stress rolioved, which must
be done under controlled conditions
uging spacial aguipment usually faund
enly a1 heat-treators. Simply passing
a torch gver a finished wald will not
produce the results necessary for a
proparly executed and safe job,

It you are unsure of the ypa of
maral in your frame, or of which type
of meial you have on hand in your
workshop, a simple test can be per-
formed which will indicate what it is,
The test iz referred 1o-as a spark test,

The test should ba made onoa high
speed grnder, holding the picce in
quistion so that sparks are given off
horizontally, A darkened backgrownd
will pravide the most accurate rosuls,
The eolor, shape and average langth
of the spark should be noted, for these
factors are characueristic of sach typa
of metal, and will provide the cluos
vou necd in ordar to determing which
type i3 being teswed, Fig. ' depicts
threw spark comparisons which are
COMITH,

STRUCTURAL SHAPES

Stenl comes in a variely of shapes.
Among them are tubes in either

round, square, rectangular, or owval;
solid stock i gither round. square,
reclangular, hexagon, or octagon; flat
ar plate stock; and beams such as
I-beam, T-beam, and channel. The
type of modification you are invalved
in shoutd make your choice of shape
hvIous,

[t might ba clevar lpoking 1o replace
some of those wubas in your frame
with hex stock, but itis far from clever
if you hape 1o petain the eriginal high
degres of strength.

Aound fubing is usually selected by
frame designers because 11 cominngs
light woight with stiffness and is
equally strong when stressed from
any angle. The strangth of a tube,
however, depends upon its round
shape & such a degree thet a hole
drilled n it weill upset the structural
balance, dangorously weakening it.

A glance at Fig, 2 will reveal the
proper way to place a hole through
a tube, Let's say you want 10 put @
quarier-inch hole through a one-inch
tube, Obtain a piece of tubing with
# guarter-inch or smaller inside diam-
eter. Measure the outside diamoter
gnd drill a cléarance hole that size in
the desivod location, Next cul tha
small tube to length and gond the
ands to match the curve of the one-
inch tube,
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DRILL HOLE

INSERT TUBE AND WELD

c

W u

DRILL OR REAM TO SIZE

Charmier the edpas of the small ok
gnd the gnited hole, Insen tho fubde
ang weld both sides. Mow the
guarter-inch hole can ba reamed o
drilled to size. O course, a litle dis-
credipn should Be used. | would nol
recommand using this method for
putting i1 a hote which geeceeds ¥
of the dismeter of the large tube.

As a peece of steel is menulaciured,
rogorchess of shape, the molecular
structure forms o particalar pattern,
Tha pettern tmparts much of the
sirangth Lo the peca. High tampera-
fura can ppset and alter the pattern
drastically, which can result in a
sericusly weakened conditsan. For this
reason it is wise to do any reguired
bonding without heat, | know it's not
o5 easy, but it witl result in a far
stronger bend.

FITTING METAL SHAPES

When greparnag & piece of motal
1o bo welded o your frama, dlways
apend a linla time preparing i for 8
proper fit. Heavy papar or light card-
board sometimes proves valuable far
deterraning the final shape of the
pece. Gussats can be cul to the exact

shape by first cutting out & picce of
cardhoard to fit, then transherring the
shepe 1o the melal plate. In the case
of 8 tube, the cardboard can be rolled
1o the carrect disrmeter bafore fitting.,

The ends of Hiled tubes are uswliy
found in one of live basic shapes. Fig,
3 depacts these and thiz weld applica-
vors for gach, |n the case of the diag-
oral and 1he zig zag cuts, remeamber
thai an additional srmaller diameater
tube should be used ingde the oao
bun welded membars.

Thie zhapa of the fiest o tubes are
0 shaped simply to form a good fil
on the mating tube, The other thres
shapes arg purpesely made in such
A wity 25 10 capse B long weld bead.
This will spread the wald over a con-
sicderabila length of wking, distribuling
fhe load over a greater length, Never
gimply end butl b pitces of tibing
jopathar.

I the case of a mounting bracket,
ong edge of which 5 to be welded
to & fube, abvays form the bracket
g0 thit it can be bent, forming thrie
woldalile sides, see Fig. 4, Agaia a
pirce of cardboard shoutd firs1 be cut
to fit, then Wansferred 1o e metal

The raason for the thres welded sides
should bo obviows, as 3 singbe wald
weould 1end to crack under sieess,

I Getain cages. such aspartcularly
lengy mouniing beackets, it iz better
to uge a garies of short (about one
inch) interrupiad waldz, rather then
ana long weld to securs i, aspaciolly
if & fairly hoavy object is 10 B bolted
e it Wibration will attack a leng unire-
nerrapebich weirld i thig bypse o Siuaton
erearg than the dash ype, See Fig. 5,

A final word on ghaping pieces g
be walded s to always bevel or
chamfar any adge which iz to be
walfed. This will aliow for maximum
fill amd penstration. producing &
soundier weld,

WVWELDING TIPS

Some {rames (raes Harley frameos
for anstancea) ware onginally joined by
furnace brazing. The surplus brass
samelimes ffowed out B considarable
distance from the sma to be welded;
in {act the entire area adjacent to the
wald should ke ground clean of all
condamingnts such 8% paint and
Bondda, too, Sny of these impurities
which ang allowed 10 anter 3 weald can
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cayse big problems,

Tubing can be successfully byt
weldad In either of two ways, If &
simple butt jointweld were usad, the
jeint could fail under bonding leads.
Tharefore, the joint is reinforoed by
wescoping. anather 1obe, sither gvar
tha joim or within the joing In the

the reinfarcing tube s fsh-tailed on
each and, The inside diameier of tha
reinfarcing tuba should be nearky
equal 1 the outside diamety of the
butted tubing. Holes are crilled in the
reinfercing 1uba 10 facilidate roselte
wilds, Rosette walds sre plug welds

com that the rainforcing tebe iz tele-
scopad witiin the butted tubes, sea
Fig. 7, The ouwtside dismeter of the
reinforcing tube should be noarly
egual 10 the inside diameder of the
butiad tubas. The ends of tha rein-
farcing tube maoy be cut square, but
the ands af the butied tubes should
be cut either diagonally or zig zagged.
Holes -are drilled in the butted tubes
1o facilitate rosette welds.

WELDING SEQUENCE

Mialding can cause considerable
warpage te a stouclure. Tosettle an
arﬁumer:t a few yaars age, | sat up
@ httle testing apparoius. 1t is a vary
interashing experiment and one which
;ﬁu might wam oy, Refar 1o Fig.

. Degin by clamping a heavy pisce
of metal 1 uged one-inch hes stock)
in @ wige S0 that a three foot seetion
extends beyand the vise. Clamp a dial
indicater to the work bench, s that
the fingor regts on the top part of the
piece of matal at ils outer end. Light
an ordhinary paper maich and pass it
wngder the motal about three inches

and are quite effectvi in this type of
apphcation.
The seccnd matnod i simelor, gx-

from the wisa, You will notice chiat
continuad an paga 78

first mathod, gee Fig. 6. the two ends
being [sinad may be cut sguare, while

Frame afterations
contihued

even though the low heat from the
match is only briefly in contact with
tha metal the dial indicator will regis-
ter a thousandth or so movemenlt.
Mext hold 3 match in place under the
samMEe spol. You might be amazed a1
the amount the heavy bar moves
{about 1716 inch in 3 maiter of sac-
onds). Notice that the barwarps away
from the heat. Mow imagine how hard
it is 1o control welding warpage.

Heat warpage can be contralled,
howewver, by using the proper se-
guence, Figs. 9 and 10 show typical
saquences for welding tubes, The
natwal tendency is to start al one
point and continue around the Wwhe
until the starting point is reached. The
saquences illustrated hers will hald
warpage to a8 pinimum, and should
be followed.

First 1ack weld tha pigces in three
places, 120° apart, Next, complete
the wald in four segments, absarving
the diraction of the weld in the ilkss-
trations.




RAKING THE FRAME

In the past, frame raking was very
common, Although it iz far lass n
favor 1oday due mostly 1o an adverse
effect upon brke performance and
handhng, @ few words on the subject
might be of interest to those builders
who still persist in the practice.

Ore of the bést methods consists
of making a vertical cul with a hack-
saw, nol 8 torch, from the bottom of
tha frame head towithin about l&.ingh
of the top. Don’t séver the neck com-
pleely. Without using heat, pry the
neck 1o the desired logetion and very
carafully align it

Get out your cardboard and cut a
template which will cover the entire
center of the head forging. Transfer
this shape to a piece of 3/18-nch
mild steel plate and duplicate it iwice,
Tack the wo plates to either side of
the forging in three or four places.
Weld the plates in with short beads,
alternating sides, until the welds are
complege.

MNext cut a iemplate which lills the
bottom gpening formed by the two
sida plates. Transfer it 1o the piece
of the same plate and bend it as nec-
essary to neatly fill the area. Tack it
in four places and weld it as with the
side plates.

Eo not grind these welds or any
other weld as it will weaken if, possi-
bly even destroying all of i1s strength.

The pieceding censirdction
methods are all proven progedures.
Making use of them will give you a
superior bike due to cormect work-
manship. Remember, il you build it
right 1o begin with, it won't let you
dowi, CC



