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Another head scratching and thought provoking article from the pen of
‘Power Curves and Differentials’ fame, this time comparing Swing Axle
and Rotoflex rear suspension systems.

Brain in gear? Then into first....

o car is better than its suspension system! Without it a car is just not a car and hence,
accepting this premise, the beauty of the exterior and interior become relatively

unimportant.

%

7JUST WHAT DO YOU KNOW ABOUT YOUR REAR AXLE?”

During renovation jobs, 'm sure that many
more Club members other than myself have
asked themselves just why a particular part was
made in such and such a way, or whether or
not the design is truly definitive. Perhaps with
some moditication it could be designed better
for improved performance and or for greater
reliability? To this end, I have analysed the rear
axle and suspension of ‘our cars’ and in doing
so have been surprised about the design of some
of the integral parts of the assembly. For why,
read on.

Firstly, let’s look at the original swing axle
design employing a standard transverse leaf
spring. For example, take the case of a saloon
spring being made up of 11 leaves, each 45mm
wide and 53mm thick with an associated
spring constant of 38mm/kNewton, which in
Imperial units means that the spring height is
reduced by O.687in for every 1001b load added

to the centre mounting point. Standing free and
unloaded, the spring has an arch height of
165mm (6.5in). Hence in order to straighten the
spring, a force of 4200Newtons (943Ib load)
needs to be applied. In this position, the stress
in the spring amounts to 425N/sq mm .
Although the quality of the steel is an
unknown quantity, experience suggests that
650N/sq mm is the maximum repetitive stress
value for the material. From a horizontal axle
position, ie. zero degrees in the U], the axle is
able to move 13 degrees down before it comes
to rest against the chassis frame. Hence, in my
opinion the spring stress rises over the
maximum allowed by the time an 8 degree axle
elevation occurs. The total axle angular
movement, also here equivalent to the camber
change, therefore amounts to 13+8=21 degrees.
Incidentally, this figure has been confirmed
previously in Turning Circle No.10, page /.
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These figures point to the main disadvantage of the swing axle system which is one of excessive camber
change. This is most serious when the car is travelling on uneven roads where one wheel movement is
different compared to the other as the rear axle drives the wheel which has the heaviest load at any particular
moment. In contrast, an advantage of a swing axle suspension system apart from its low cost (an important
consideration to all production engineers, and especially to Standard Triumph of the day -Ed) is that of
its relatively low unsprung weight (ie. the mass of the car supported under movement including the weight
of the wheel and tyre). Consequently, the tracking between the tyre and road surface is good. Unsprung
masses for one side for both swing axle and rotoflex systems are given in table 1 below.

Part Whole

Weight UnsprWght -Swing Axle  -Rotoflex Axle
Leaf Spring 1405 Kg 140 Kg 140 Kg
Vertical Link 1.28 1.28 -
Hub Housing Incl. Bearing 403 - 4,03
Hub -Rotoflex Axle 1.30 - 1.30
Radius Arm Incl. Bracket 0.655 0.33 -
Radius Arm Adjustable 0955 - 048
Swing Axle 441 241 -
Hub -Swing Axle 0915 0915 -
Back Plate 092 092 092
Brake Drum 2.60 2.60 2.60
Brake Shoes, Cyl. & Adj. 0.80 0.80 0.80
OQuter Axle Shaft 191 - 19
Rotoflex Rubber Donut 1.08 - 1.08
Bolts for above 0.54 - 054
Inner Axle Shaft 3.015 - 158
Wishbone 2.20 - 146
Bolts, nuts spec 0.195 0.76
Part of Shock Absorber 0.30 0.30

11.15 Kg 19.16 Kg

Rim, steel 414] 635 Kg
Tyre 765 Kg

Table 1: Comparison of Swing Axle and Rotoflex Component Unsprung Weights
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Fig 1a - SWING AXLE
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Fig 1b - ROTOFLEX e

Comparison of Swing Axle versus Rotoflex suspension systems. As shown and assuming the same
spring is used for both,f\ilgreatcr wheel force is required to straighten the spring on a Rotoflex

compared to a Swing e rear suspension due

to the different ‘lever arm’” geometry involved.

A comparison of swing axle verus rotoflex rear suspension systems is given in figures la/b. The

measurements used being:

Half length of leaf spring, straight

Half track width

Distance from car centre-line (CL) to U]
Swing axle length, UJ to wheel centre-line
Rototlex inner axle shaft length

Distance from outer axle to wheel centre-line
Wishbone angle for depressed straight leaf spring

523mm
609.5mm
162mm
4475mm
274mm
224mm
14.5°

Table 2

In this article what 'm aiming to do is to analyse the
rotoflex design and offer some thoughts as to how it
might be improved. Obviously the main aim of the
design was to eliminate the excessive camber change
of the simple swing axle system. Just how successtul
is the rotoflex set-up? Looking back to table 1, it might
be noted that the rotoflex design is accompanied by
8kg more unsprung mass per wheel than the swing
axle design and that’s a lot.

In the Tumning Circle article referenced above, it was
stated that moving to the rotoflex system reduced the
camber from 21 degrees to 7 degrees 21 minutes
(60 minutes making 1 degree). That’s not really true.
Within the limit of the shock absotber, the 7 degree
figure is OK, but compared with the movement up
and down in the swing axle as giving 21 degrees
camber change then the correct value for the Rotoflex

system should be 10 degrees 20 minutes (comparable
loads and spring forces being considered). The geometry

of the system under movement is given in figure 2.

To confirm that my calculations are not just the result
of a ‘back of an envelope estimate] a friend helped out
by bringing his GT6 around (chassis number KC77283)
which we duly measured up. We can therefore establish
that from the position of camber angle =0 degrees,
13mm of vertical wheel movement will give one degree
camber change which corresponds to 105mm track
divergence.

Looking at the systern shows that the above suspension
control can be done better. If the wishbone mounting
point in the frame bracket is lowered by 60mm then
the camber change over the same vertical wheel
movement given previously can be reduced to 2.9
degrees. In the original design, a maximum axial offset
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