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ABSTRACT

Elactronic gub-systems are being de-
veloped for heavy dyty trucks. Howaver,
thege aub—uyatam ara being developed as
individual entities i.s., information,
wonitoring, recording,: comtrol eyatems
stt. This paper identifies the . “current ,
near terw, and long range . aystem
raquirements &nd oeuggests ideasm for a
fully integrated Truck Information And
Control Systewm (1YACS) aimed at an orderly
lpptoach to a vehicle elecl‘.tomc ayatem
for heavy duty trucks. :

TODAY'S COMMERCTAL VBHICLE operstors are,
like most jnduscries, experiencing Lless
profitable cost-revecue ©  Telationghips.
Many industzries have denonat:’ated signifi-
cant cost reduction &nd Mmove effec:we
cogt control through the use of contzampuv
raty elactrpoics. Buch electronics are
embodied ia either pohpisticated data pro-
cesping aystems and/or used for Dbamsic
product euvhancement. The commercial vehi~
cle operator need not be an exceptios to
thie techoological trend and has available
electronic systemé technology which will
permit reduced operaring cost by:

& optimizing esest u:ilization\
e improving productivity .
. radueing'operuing coat

Blecl:r:uu.c systems entering the parkat
today have significant potentisl to im-
prove the cost-ravenue’ ralauonahl.p for a
wide rauge of coamarcial vehicle oper-
store. The introduction of electronics to

*  Humbers in perentheces designate
zafarences at the and of the paper.
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commercial vehicles in all phases of its
life including; msnufacturing in the bagic
product or a8 a part of flest operations -
ig no longer a debate of "if" but "how
‘fast" it will happen. The aarlier gat
backs expnieuud with alectronié akid
controls in the early 70's ere now behind

. us with the industry moving forwird with

cost affective apnd reliable ‘electronic
products. It. ig. incumbant upon the eclec-
tronic designér to continue €o provide
products and gservices which enhance the
overall efncieucy of the commercial veht-
cle operlto: s fleet.

It is to ba tecoguzad thac tha com=-
mercia]l vehicle asnual production on a

" worldwide basis is omall compared to pas~-

senger car production. Mona-the-less, it
does provide the opportunity to apply cer-
tain electronic syatems af competitive
costs with impressively ehort pay-back
periods,
systews gkills have recognized the need
and have started to supply & range of im~

- portaat coat effective producte to the

t:udcing industry.

Thie trend has been created by a
variety of forces including 1) The truex
opetators nmeéd to optimize the uee of hu-
man and physical resources which leads to
greater ‘demgnds for coat saviug and effi-
ciency improving optioms. 2) Governmment
regulatione om meise and exhavst emigsions
become more stringeat each yéar, requiring
eugines to run at peak sfficiency ac all
‘times. 'J) Ae more optiomal equipment is
‘mede -available by .truck wmavufecturers,
there is less mpace available for existing
and additional features. &) hp:dly en- .
panding techoolagy, in the field of micro-
processors, has permitred the introduct;on
af ralacively gmaller units with increas-
ivgly larger capacities. 5) The trend ro-
vard microprocessor based multiplex wiring -
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- tions in pasvenger cara.

1977 (L)% the mumber of . mnrnptocessor
controlled functicos has increaaad .
ehirty (Pigure 1), 'Thie trend aver the
past deceda io expected o ba sxparienced
by the truck industry during ‘the balance
of this decade. The pead for electronics
to withstand wore harsh emvironments and
to damonstrate positive cost effectiveness
will result in a somevhat plower Eruck in-
troduction than that exptrunced with pas-~
mengar cars.
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Fig. 1 - Microprocessor controlled fuac-
These are not
necenaatily individual processors, as ooe
microprocedsor could control wmultiple
Eunctione {2)}. *Microcomputer conktrolled
functions for the 1982 wmodel year are
ligted in Table 1. '
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truck rtoad opeed, angine
speed and PTO speed have been introduced
and are in production. -In ome example
(Fig. 2), a solenoid valve controls fusl
pressure to the injectors for accurate
speed contxol. " A vehicle speed aensor and
an engina speed sensor transmit speed data
to the electromic comtyol umit (Fig. 3)

(3)., Thie wnit controls, with extreme ac-
curacy, functione puch as; cruige control,
variabla engina spsed governing, Lorque
limiting, end road gpesd govecniag.

WRIGHT CONIROL, - European countries
have or are proposing legislatiom imposing
sevare panaltias for axceading astablighad
axle and vehicle weight Llavas, Comse-
quently, the need has sarisen o uedsure
axle loads and to derive the payload of
compercial vehicles which lead t6 the
davelopment of <lectronic salf-weighing
systemg. Sensors guitably placed om the
vehicle axle measure the loed, and an on~
board microprocmssor provides readouts of
gross vehicle payload as well as individ-
uasl axle .loada (Fig. 4). A self-weighing
gatisfies tha often
conflicting vequirements of holding the
1oad below the lepel weximum and yet main-
taiaing the load clape to tha limit for
efficient truck operation (4).
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Table 1 - Microcomputar controllad functions for 1982 pnungu' cars, listed by area
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Fig, J - Blectronic Control Module and Syatem Schematic
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Pig. 4 - Self-weighing system displays are movuted in the tyuck cab, (en the left)
providing digital readouts of axle houéings amd payload weights. Strain pensors are
located on the eppropriata mxles of the trailer aud the trector (right) (TAW Loadax

Bystem)(4) ‘ o .

TRIF RECOHDERS - An electronic trip . undar different couditions {idle, over 53
recordar such as the unit showm in Pig. 5, MPH, at govermed RPM, etec.). The cecorder
is a Prod\icl; used to keap a log oo the ver _provides & means of reviewing the oper-
hicle's activity. ' Data such ¢ epgine - ator's driving profile and pemmits the
speed and vehicle speed are recorded and fleet operator ta optimige vehicle utili-

can bas produced as histograms (Fig. 6) st zation and scheduling.
the vehicle terminal, te show the amount :
and percent of tima of vshicla oparation
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'Fig., 6 - Printvout from a truck trip recorder. The left pege is a histogram ,indicating.
the percent of time the vehicle spent in eachk driving wode (6% idle, 64Y cruisme, ate.);
the right print-out indicatee total tiwe in each rpw baad and each wph band
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ELECTRO-HYORAULIC
VALVE BODY

LIOHNMUILBELWMIG (VA4S . il Hendal 4«dEpyéstatn
ione, the drivér manually changez pgears,
but the clutching mction iz performed
automatically in the system shown in Pig.
7. © This allews for smoather shifting
throughout the gear range and- drivesbility
improvetents by gshortening the = ahift
tranaition time.  With sutomatic trang-
wisuions, electronics make .possible pro-

" gram gselectabla shifting, which allows the
_oparator. te pelect a program suited to the

applicgtion (maximun power performance,
optimum fuel economy, ete).. In additioa,
improved driveability end exteaded life is
realiged. , :
DIAGNOSTICS -~ Mechanicel wethods of
disgnosing and sgarvicing heavy duty trucks
are not applicgble for today's electrenic
component systems; forcunately,
alectronic mzintenance and diagnostica
technology has kept pace with che rapidly
advancing truck elactronic aystems tech-
nology. For example, a mechanie can check

_out a vehicla's cruise amd speed control

ELECTRONIC
CONTROL
MODULE

OUTPUT BPEED
SENSOA

Fig. 7 = Tvuck inmstallation for a computer aided tummnnon'mcluden. a micropfoccuof
control unit, an electrohydraulic valve body, s shift salector, a d:.gxtal digplay unic
and aselected sensurs (Datrou Dieael Alligon D:.vi,sum ~ cm:)(s
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