A Sure Foundation
Comparing the Jule Frame fo the Healey Original

by David Seib,
Nisgara Frontier Chapler

wr years ago, [ wvisted Jule

Enterprises while on business in

Canada. A+ 2 metallurgical

engineer, [ wanted 1o cvaluate the
structural differenees this option offered.
Mastin Jansen, owner of Jule Eaterpeises,
and | discussed the weaknesses of the
onginal  frame and the  polential
improvemenis offered by the replacement
chassis. Having owned a 1006 for
cighteen years, | have become very aware
of the lightweight design of the onginal
frames and the severity of degradation
these frames can suller,

As | would discover, the Tule replace-
ment frame is produced using methods well
established by numerous modem day
thops ipecializing in aftermarket frame re-
placements for street fods. These methods
incorparate the use of gas metal arc (MIG)
welding and commercially available hollow
structural tubing. Many soreet rod frame
manufacturers advertise the use of I/ inch
wall 2 x 4 inch rwbing. The Jule frame uges
1/8 inch wall 3 < 4 inch ubing f0 as to pro-
vide the proper width for the Hesley sus.
peasion brackets. and same depth of oil
pan “protection.” For those uafamiliar with
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structural wbing, it b3 aciually a sinp of
sheet metal that has been molled to form the
comers, butt welded along one seam, and
then pulled through more colls 1o achicve
straightness.

The onginal Austin:Healey (rame was
fabricated by welding two 0.072 inch thick
*C~ channel stampings together fto form a
box shaped tube. The welding of these
stampings wad performed wsing longitudi-
nal edge welds. These edge welds were
most likely selected for their sigmificant
fabricauon advantages. which include:
lower tendency to warp, case of inspection
and ability to hide joint misalignment, The
fabncated box shaped tubes (i.e. rails) had
twa flar paralle] surfaces on the top surs
face, with a M4 inch height trmansition at
about the rear shock towers, The banom
surfaces of these main frame rails display a
eonstant bow. Maumum tube height, 3
inches. occurs al about the forward
outriggers. Tube height ar the forward and
aft cnds of the ¢ar are 3 inches and 2
inched  respectively.

At thus pont. [ believe it 13 appropnate
to state that somc cnthusiosts strongly
abject to secing 4 non-onginal frame under
a2 ¢ar, Serious thought should be Laken
before replacing a fame. as this is expens
sive and nced not be perfarmed wice, My
advice is to be confident in stnucture,

Split front crons member Right control
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brakes and suspension. These flems are
critical for safe operation of the vehicle,
The feame s the foundation of the car

Duning 1998, Mr. Jansen asked if |
would presenl 3 quantitative camparnson
af the original Austin-Healey 10073000
chassis versus the Jule replacement chas.
sis at the 1999 S Louis Conclave. As a
metallurgieal engineer, this sounded iater-
estiag, 40 | accepted. The following is that
comparison,

My ficst step was to perform a search
for information about the acceptance tests
performed by Donald and Gealfrey Healey
regarding the oniginal frames. Pages £0-30
of The MHealey Story by Geoilrey Healey
proved quile valuable. Donald Healey had
recognized torsional stiffness contnbuted
to handling and specilied that the franie
was 10 have torsional stiffness equivalem
to the Nash-Healey N rype. He also staed
that the frame was 1o have 2 maximum al-
lowable frame beading stress. Unfortu.
aately. Geoll did not reveal this mazimum
diresd value. Geoff did wste, however, that
the torsional rest was performed by a
method of holding the front shock towers
fixed and applying weight to the rear tpring
hangers,

I wrole 3 letter to England and asked
about the frame tesling. Mr. Barry Bilbic
(Healey frame draftsman) replied, and he

Buckling of left rail. Paiching oa right

rail. Decaved [fromt oulrigger



thought he remembered a leverage bar

being nstened (0 the (rame at the redr axle

locaton. As he remembered the tesis,

weights were applied to one end af the bae

0809y torsigna) fame sircss, Wall thickness (AISC 0.072 inch 0.125 inch
Both of these gources, Mr. Hesley ond code is 0.085 inch min.)

Mr. Bilbie, indicated that the strueture of - .

the car was tested using static conditions | wyayimum bending stress 7,630 psi 4,580 psi

to venfy the design. Fatigue (e, dymamic) (lower is battar)

lesting was not performed.
| decided the quantitative companson | Torgional stiffness 635 ft. Ib./degree  1.550ft. Ib./degree

should include reverse engineerng and (higher is batter)

reproduction of these onginal design cnile-

no. [ was decicded 1o ninthematically cnlou-

late the static frame bending stress zpd re-

perform the Geofl Hewley torsional test an

both an oniginal BJE frome und 4 Jule frame, Torsion Test, Practical
In order to estimate the bending stress

along the main frame tubes. the overall i

weight of the car and 11 henviest compo- Eum'ﬁ"nh‘fﬂgm

nents would have o be deiermined. Mr RO DA%

Jansen drove two cars, 4 BJ7 and a BB, to ﬁ n

Original frame Jule frame

Weight {lowar i5 better) 135 pounds 215 pounds

0

the local weigh sintion and had the fromt

axle, rear nxle and overall weight recorded.

|
o — |
The average total weight of these two cars | v 3
{without dniver or passenger) was 2.68(0 n ¥

pounds. The weight distnbution of both . N
cirs was 48.5% front and $1.5% rear, J I =T

A s = — T
Weight of a fully dressed BN4 motor and — f .
transmmission if my garage including ex- b
haust manifold, generator and starter was :

determined to be 764 pounds. Taking these :
waights and spring forces in 1o account, an ]
ANSYS computer model was generiled
and given the tusk of applying the other | o o o oted. 50 that bowed lowes W = e

1.916 pounds to the frame at four lOCAUONE: | y,face was in tension during test Forward .'"t"swz :.“ m‘!’ml : e
front shock wowers., forward ouinggers, shock 1owers. Sracs Dalwoen Towers, A=gmn
rear outriggers, and rear cross member. The | altachmants, moter mounis, and outniggers
computer model results were plotted on an wars wlded lo frame.  SHa wede Nt oresent

engineering bending moment diagram. | Sunng lests

A I
L 0o Meatured LP
D flassticn,
o Y2.6" from torscnal axs
{36.0° from support of oifver outrigge:)

1* twint = 0.560 inch deflection ot D

{continked on page [7]

Shearing of left chasig rall just in fromt Severe decay of spring carnier rear Discarded chassis. Novice chaszis closest
of oulrigeer outrigger to wall Bottom ranl caped with fTar bar

Poor attempt (0 repair wery common
Rear shock plate BNT Common finding in lower front bulkhead problems with engine mounl, coafrol drm
COFREF] brk and chassizs buckling
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Jule Chassis (continued [rom
page {3)

This diagram revealed that the moximum
static bending moment on the muin frame
ritils 15 aboue 747 fu-lh, and 5 located atthe
junction of the forward outnggers. Incor-
porating the varying box section herght of
the fribmie cabls 08 a functon of length, maxi-
mum static bending siress along the bor-
toum sorface of the main frame rails at the
junction of the forward oulnggers is 7.63)
psi.

S0 as o determine the static safery fac-
tor of the onginal frame design, [ removed
sume metal from the main frame rails of my
BNG, Mechanical testing sevenled the yield
strength to be approximately 23,000 pst and
the ultimate tensile strength 1o Be approxi-
muttely 30,000 psi. These valves indicane
that the onginal safely tactor (o prevent
vielding of the frame is about 3.9, A book by
Mr. Forbes Alrd suggests 3 stalic safely
fuctor of & is typicully used in frame design.
lsw’t it interesting how weil these numbers
match?

Review of the current American [nstitue of Steel Construetion
(AISC) and Americnn Welding Society (AWS) codes suggest,
however, thit the static safety factor may nat be tis high, For box
wbing of the 3 x 4 inch size. the AWS code spegifies i minimumn
wall thickness of 0109 inch. The AISC mininuns wall thickness per
code is 0.083 inch, The AISC code is probubly the more accurite
of the two, as it was significantly ovechauled in 1961 o better ac-
count for buckling of thin willed tubing. Note. this was [ veirs
atter the Big Mealey wos designed. This means that the 3.9 static
safery ractor for the orginol fenmes may not be achievable due 0
compressive buckling of the mbe at o lower stress. Buckling of the
main frame rails has occurred to my BNG forward of the N-member,
and in particelie around the motoe sounes, To owe it ageears the
AISC code is accurately predicting the behavior of thin walled
wubing, [ tried to decipher the AISC code reguirements for walls
thanner than 0083 fnch, but the required amount of information
was more than | had avasilable, [ locked up the gauge side nearest
to (.085 mch and found itio be 0.0937 inch (13 gauge). For the rea-
sons stated above, i€ is my opinion @Al replacement frames should
be pmduced 1 |3 gauge or heavier material to avosd premature
buckling.

The Jule frame 15 manefucored foam LAY ek will 3 x4 inch rect-
angular tubing. This twhing has sufficient wall thickness o mect
hoth AWS und AISC code requirertests. os would be expected
since no modern dav manefseiurer of hollow struciural ehang
wants the linbility of produciag non-cide compliant product. Us-
ing the sume bending momemt of 727 {t.-Ib., the maximoem siatc
bending stress on the lower surface of the main frame ratls at the
forward outrigeer is lowered 0 4,380 psi. The Jule frame. therefore,
has a static bending strength L5 greater than the omgnal. This
fprovement in strength would motecuoly reduce the amount of
frame deflection under the same loading conditons,

Torsional testing was performed #z Jule Enteeprises, An orig-
aal BJS frame with a butl welded puieh in the renr cross member
was lested. New orginal sivle cutrizgers were installed. The frame
was inverted so s o put the bottom swerfice i wosion duney the
test, just a5 10 1o sarvice wiile deivinge down the food. Metid
hlocks were placed under a forwand shock tower and the diago-
nally opposite outrigger at the lenf spring bracket, A lever arm was
firmly attached to the owtngger on the ather side of the frame. Just
outboard of the leal spring bracket. The other forward shock
tower was keld fism by placing meta] bloeks under it and 3 weight
i excess of 300 b, on op of it Mr. Mike Allore shawed ug with
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two heéight zauges and gssisted with the test. A height gauge was
placed over the leaf spring bracket with the attached lever anm. and
over the dingonally opposite forward shock tower with the 300 Lb.
load. Weights were applied to a specific location on the lever arm
and height gauge readings were recorded with cach weight addi-
tion, Mo movement of e focwasd shock tower wis permitted, as
was confirmed by the height guuge. A linear plot of weight

Jule Chassis

versus deflection was produced. Torsional smength of the ong-
aal frame was calculated 10 be 635 ft..[b/degree of twist.

This same torsional test procedure was reproduced on the Jule
frame. The linear plot for the fule frame revealed its torsicnal
strength was 1,550 fr-lbJdegree of twist. Thus was a [40% im-
provement over the original Austin-Healey frame. -

Weights of the two frames were recorded ind metal efficiency
caleulated. The original frame weighed |35 pounds, The Jule frame
weighed 215 pounds. Torsional efficiency of the two frames was
4,70 (fr.-Ib/degree/ Ib.) for the original frame and 7.21 (fL-ib./de-
gree)! Ib. for the jule frame. The jule frame, though 80 Ib. heavier.
was more efficient in resisung applied torque. .

Visual appearance of the two frames is similar, Some detls are
different between the onginal Austin-Healey frame and the Jule
frame. The front ¢ross member lower surface on an onginal Aus-
tin-Healey frame is on the same plane 35 the main frame rals. This
lower cross member surface is | inch above the lower surface of
the main frame rails on 2 Jule frame. since the main frame rals on
4 Jule frame are 3 constant 3 x 4 inch hetght. The “L”~ flanges oo
the autboard ude of the shock owers (facing the cotl spoogs) are
of a constant curve design on the onginal Healey frame. The Jule
replacement frame uses two strght leogths of “L" flange welded
together 1 the intersection to simulate the curve. Sway bar anach-
ments for the ongwnal frames are spot welded quts inside the
tubes. The Jule frame uses seif-threading screws directly into the
thickness of the 1/8 inch thick mun frame rails. Rear suspension
differences ire 1 thicker redesigned rear thoek tower plate, and
leaf spring brackets designed specifically for use of BJ-3 springs
and shackles.

[ have never driven a Jule framed car. so | can not offer this
companson. But, with jomewhere around wo hundrec of these
frames having been produced w0 date, chapces are somebody wilh
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a Jule framed car can be found at a local or regional meet.

My bope is that these comparisons belp if a replacemeat frame
is being considered. [ have tried to describe the major design
differences and performance characteristics of the two frames. [t
is important to state that all testing was swatic only, no dynamic
(fatigue) loading conditions were applied. These tests, and the
original tests performed by Geoff Healey, do not predict vulner-
ability of either design to fatigue conditions imposed while driv-
ing the car. Fatigue strength is highly dependent on design and
workmanship.

Editor's note: David Setb is a sentor metallurgist for Dresser-
Rand Products,

A rote from Jule Enterprises: [ would like to thenk David for his
excellent artucle and for taking the time to do this research,

[ would also like to mention that in the [2 years that we have
been bullding and installing the JULE replacement chassis, we
have yet to see any jatigue in our product. We believe the
alterations we made to the ongtnal design are responsible for
the improved performance and handling. We felt that paiching
or duplicating the origiral chassis would only replicate the
fatigue problems being encountered by Healey owners.

The JULE chassis is helping to bring driving pleasure (0
Healey enthusicsts around the world.

- Martin Jansen
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