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ABSTRACT

The Gk 3500 HD i3 & new class 4 truck baing
introdsced this fall. Complamanting GM's success-
ful infroduction of the 11,000 Ib and 12,000 B caly/'
chigsis in 1890, this iruck will heva & GVW rating
of up to 15000 [bs.

The gesign and developmend of this truck

in kale 1885 and wilied salecied common
parts from GM'S light duly pickup iruck and
comméncial lorwird oonirol chassis.

Sevoral featunes unigud to the class 4 markel
wike ineorponilind for inGriased cusioman salistng.
tion, Among these ang kow loading heights, thres
cabdaxde otierings, lamge brakes, increased cooling,
and kargs irsema sections with stralghd flat ralls
bahind the cab,

A description of the vehic leatures and how
the design svohwed and developed will bo detallad,
in adgition, significant criteria that weare
miat o exceadad will e srmmarized 1o establch
it high kel of wvehicle paformance achieved.

INTRODUCTION

Thie GM 3500 HD began as a natural exdension
of the new 1990 cabchassis program that GM
launchad in the fall of 1963 This saries of cab
chassis was based on the full size Chevioll and
GMC pickup trucks thal have bedn in production
since 1967 The cabichassis versions introduced in
thi 1950 model year have mel with remondous
success in the markeiplace and cutstanding
cusiomer accemlance.

902242

The GM 3500 HD

its Design & Development

Kenneth R. Hamann
GM Truck & Bug

This paper will describe how tha G 3500 HD
evaived from these 1880 products. The objeciives
of the GM 3500 HD will be detalied, including the
ganaral history of the program and its develop-
meni. A review ol the merket segmen the wehicla
ia imended to Ml wil ba given. Along with this, a
renvigw of the vahicle design will be described and
algnificant pedormance objectives will be provided.

TEXT

in the beginning of 1987 GM recognized the
rideied 10 fill & miarket segmant that had for many
yaam baen vacant in the commanclal ruck market,
This segrmeant Bricgas the gap that has exdsbed
between tradittonal welght classes of Bght duly
cahvchassis and the higher GVW medium duly
mearkel. Figuee | shows the nichs markel thit 1he
3500 HOD will . This niche mandates a GVW
rating of betwoen 14,000 and 18000 lbs with highar
Ired] and roar fxde rabings fhan have been aval-
alble in traditional Bight duty trucks in recont history.
Swrounding this market segment ane other GM
wiferings which have provided acceplable cholcas
1o the custormer, Changas in tax lews and the
incroasing cost of medium duty trucks, s well as
increasing competiihee inbarest in this markat, led
GM o serkously look at designing and developing
the mew 3500 HD.
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Oww astimates thal thés markst is someaduing
around 30,000 o 40,000 unlts per year could be
consanathe once Cusimers recogniza the polan-
tial use of thesa vehicles in thelr operations,

Thisi vishiclas are traditionally supplied &g cab/
chassis that get fithed by after marked body updittars
b serve speciiic cusiomar requireements. The 3500
HD shoukd ba widely used by customars that uplia
with sarvice bodies, stake rck platforms, Wiscies,
van bodies, ote, Figure [ s an indication of how
the mearkst should break down for this class.

ol wahiches.

Most Common Body Types
* Flatbed 41%
+ Roll Back Wrecker 14%
= Unility 12%
= Wracker 0%
= Van 914

S0TIaz

PROGRAM OBJECTIVES

They 3500 HD had some specific program
cbjectives that needed o be met dwing the design
and devilopmont phase Thase wend established,
reviewad 'with meambers o tha NTEA,

Truck Equipmeant Association), and modified as
necessany. Figure Il ks & list of the baslc progrmam
assamptions thal were made al the beginning of
the program.

Assumptions

Uilize Proven Componanis
Commonize with 1980 PYU and
Cab/Chazsia

Low Egress and Ingress

Leaw Frame Hedght

Common Appeannce with P
Stralght Frame Ralls 34% Wide
Suparior Ride and Handllng
Muitipie Gas Engines

HD Transmissions

& & & @ & &

Bacauss of the ow volumes invobhved, tha
goonomics of LSing exisling dasigns wears widaly
sought. In addiion, thase compoangrts offersd
proven customer naliability, a high priority. This,
howevar, did not prevent the design and davelop-
ment of new componants wheng requined o meet
CUSDImer damands.

MODEL LINEUP

Tha mode lneup e the 3500 HD i3 ahawn
in Figure V. Tha vehicke will be olffered in thres
wheelhases and thmea cabfoda
dimensions. The G310 mode will hawe 8 1355
whesibase with a cabimde dimansion of 607
The 314 model will kave & 1595 whealbasa
with a cabfaxie dimension of B4" and tha CXHE
modid, which will be unigua 0 this marks, will
have a wheslbasa of 1815 wilh a cabiads
dirmension of 108
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3500 HD Cab/Chassis
Model Wheelbase Cab/Axle
C31003 1355" 60"
C3403 15057 B4”
C31803 1B3.5" 108"

FIGURE IV

Démensionally, the vehicks has the same |nterdor
dimenalons as a Chinmolit or GMC Bght duty
plekup truck, thus ofiering the same genenus
imtecion comion and cormaniences of thess offerings.
Thise are ghowm in Figuna V. The exlenor difman-
slong are shown in Fagune VL To meet one of the
program objeclives of iow ingress and egress,
the wahicle wias corfigured with the lowest frame
height in its class. The rear frama sits 30.37 from
ground ai curb welght withail an after rmarked body
and onby 275" from ground &l GV This should
il comvanant kading and unloading of the
cango configuralions as well.

3500 HD Cab/Chassis

3500 HD
Maodal 310 314 318
Headroom (in.) 40,0 40.0 40.0

Lag Room (in.) 411 41 #1.1
Shoulder Foom (in.} 880 B6.0 B8.0
Hip Raom ([kn.) 0.7 &O0.T B0.T

FIGURE V

3500 HD Cab/Chassis

3500 HD
Madat 310 N4 A8

Frame HT @ Curb (in.) 303 30.3 30.3
Frame HT @@ Load (in.) 27.58 27.5 27.5

Overall Langth {In.)  224.1 248.1 272.1
Axe-Frame {in.) 51.0 51.0 51.0
Thread Width F (in.)  69.7 69.7 €9.7
Thread Width R(in.)  66.7 66.7 65.7
Cab Helght (In.)
i Curb TS.T THT THT
FIGURE VI

The frame section modulus i the largest of any
cabichassis produced to date at 10.8 Bafin-n, This
tranaiates inbo robust stiffness and strength 1o match
thia vehicle rating of 15,000 lbs.

DESIGN FEATURES

T vahicks design featuras are many. The cab
Is idantical to a light duty plekup truck. The high
ghoss enamel used on the madium duty truck wil
ais0 be appiad to the 3500 HD.

The vahicks will be ofiered in the same eight (B)
coions a5 our masdium duty trucks plus two Pew unigues
mataliic colors, The color offerings are shown in
Flgure VIL

Ineering
mrﬂm
E==1 vellow White
[ | smp Black
B Occqn Blus
E——] Med Blue Met
[ ] Dark Blus

Dark Green

Tan

Red Orange

N Sionderd Red
IS Gray Met

EEETTTTERN

FIGURE VN




The irdadiar trim will e a base syshem in aithar
clath or virgd oF & med level offering in clath oF
wimyl. Mo uplevel trim will be oflered for the 1991
rmeaclad year

The frama (= all newe. The frame rms marsvard
of the cab are compietaly straight and 34" wide,
Iri i sichs ‘s the frama rails reanwand of the cab
are flal, This will alow simpla and direct mounting
of naarly all after market bodias without rework.
Tha design also contentralnd on kieping other
chasats components from protruding above the
frarme ralls. The frame construciion i a combinag-
tien of welded and riveted processes. All front
cicsarnembans ane walded axcapt for the transmis-
sion orossrrembaer which will ba bolted In for the
garvicn of powertrain componants. All rear cross-
reitrmbens ang iveled. The antire frams k@ weo
coated for enhanted comosion prolection,

The frame I8 being compleely nassembled in a
ners manutacturing facility near owr final assembly
plant. The frame assembly process imvolves edon-
aive vald fxturing and robothc weldding to ensure
the highest eekability.

FRONT SUSPENSION

The front suspansion consists of a mew ™I
beam axia with a FGANR of 5000 Ibs. This axdé is
based on cur 'F" model stripped chasaals, which
has been in production since 1885 The axle has
an offsst of 114 mm which coniributes o the ability
to package the wehicle and achieve a low ingress
and pgross heaight.

Thr nxcher in supporiod by niw taperod laad
springs that are 57* long. The springs have a mite
of 51 |bafin 'which whan funed o the rata of the

rer suspansion give 8 front 1o rear ride balance
rafis of 1371, This contributes o the cutstanding
flcte of the vehicla compased o s compedion.
The aprings ane spaced B4l mm apast, whash
when combined with the use of & front stabilizer
bar provide Iow moll goin wihees in tha nesghborhood
of -8 degly @ 3g [aleral accelemtion. The font
suspansion aleo hes a laieml track bar 1o add
lsteved compliance Sifiness and thernsby enhance
directional control and feal, The shock absorbers are
36 mam diametd kor Incriasad dampaning potential.

Frdd
AEAR SUSPENSION

The roar audi is &n 11.000 Ib Rocikwell intermational
aue with a ring gear diamesier of 12-18", The vahicle
will be offerad with adeo ratios of 4.58:1 and 513:1,
This axle is simdar to the axle used in our "P"
maded atripped chessts whene it has had good
rekability for many years.

The rear spaings are & cornenional mult-ea
design. The design i new with spring lengthe of 587
Thiss short spring length will allow the frame o be
shortened for use in wrecker SeEnEos, The spaings
have a first stage rate of 771 lbafin and a second
stage rata of 2000 Rafin, All of the vehicle handing
goaks were mel withoul a rear stabdizer bas, and as
such, none is Avallable. The rear shock abacrbers
g alsd 35 mrm diarmetar 1 malch the fonl.

BRAKE SYSTEM

T vahicle will heve inont and rear disc brakes
identical io the systern used on cur “P" model
stripped chassis. The front disc diamelers are
14.25%, and the rear disc diamelers ama 1375" The
piston diameter is 3375", The use of these lage
disc brakes was necessitated becausa tho vehiche
was reguined 1o meet all light duty braks pecior-
mance criteria at the GVW of 15,000 ibs. To package
this size of braka, the wheels neadad i be 185"
dismeter which is beyond normial light duty size.

The park brake is propshaft mownbed and has a
size of 3 x 3° This brake ks the same as used
with GlA's medium duty school bus chassis. The
aclivation sysiem was modified o sl the use of
& padal cormmon with the full sxe plckup truck.
The system uses 8 manual adiustment tumbuckie
i cosmpansate for brake shos vwaar

Thi service brake syshem s acthvaied via a
myfrakoost system, which is enengioed by the
POWE SIBETING UM, _

This syetean will also Incorponale brake hedgit
gafiEing proportoning. Thes will aliow the lcadMesght
ol the vehicls 1 provide a split proportioning of
the brake prigsunes betwean front and rear
braka Syslems.
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Figure Vill is a chan dapicting the powestraln
Einaup that will b wailable somatime during the
1991 madel year. We haw puposely only schaduled
m?ﬂmmmm
o be avallable for the stirt of the 1981 model year
o aliow our assembly plant 1o accalerste up o full
eapacity with 8 minlmum number of engires and
iransmissions, theretry focusing on high quality.

3500 HD Powertrains
5-Speed Manual | 4-Speed Auto.
4,56 513 4.56 513
B.7L X X MA A
x| x
FIGURE Vil

Thea base engine will ba 8. 5.7L with & row S-sped
manual irarsmission. This combination will mol
be mvallable inkially. The 571 snging will hove
imemal enhanobments 1o med the duty cycle of
the 3500 HD.

The el anging will bi our new T4L Mark V
gas VB, This anging has been redesigned lor 1887
with athantion pakd i incrshsed neliability and senice-
ahélity. The T4L engine will be masched with our
nies d-apaad HD aulo o the stard of tha 1900
riadel vaar, The angind will also b mneilabie aber
witth the new S-spedd manual, Both engings vwill be
oftarad with the 4.56:1 and 5131 axle ratios,

The 57L Va8 will have a rating of 190 hp &

4000 rpem. Tha bongi output will e 300 R-bs &l
2400 rpm. Thea T4L V8 will hawe a rating of 230 hp
gt 3600 rpm and & oeges outpul of 385 f-ibs At
1500 rpm. Both engines will utilize throttle body
Fueal impction.

The 1981 model yaar will ses the infroduction of
a nirw 4-sped hiavy duty aulomatic from Gi's
Hydrasmalic Divislon. Figura [X 15 a summany of thi
specifications kor this new manamission. The unil
will hav: Slectronic controls Lo alipw cleanar morn
procise up shifts and down ghifts. To increasa the
huiel economy tha und will have & 751 owerdrive
41t giear. Thi electronic contris will also contribule
b0 the mproved fuel scononmy, This unil spedilic o
the 3500 HD will also use spiral oyt geansets for
improved strongth and durabiity

The 13971 model year will Also See the use of &
niw S-spead manual transmission engingened by
Mew Venture Gear, This unit has a &34:1 low gear
for heevy duty use and a 5th goar ovendrive of 731,
The ahift eficel and feal have baen improved K
epproach tha leed of a light duty manual transmissicn.
The unit is bullt by iop loading all of the mechanicals
o provide &n extremely compact layoul. This trans-
rnkssion will heve PTD accesa from both the driver
and passanger sidas of the vehicle.

Bioth transmissions will be unique o the 3500 HD
in onder 1 allow the mounting of the propahaft
rounied parking braks sysiem o the undis,
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Hydra-matic 4L80-E Transmission Specifications

Engine torque
capacity of
587 N-m

Gross
combined
vehicle weight
of 20,000 Ibs.

Transmission Drive
Rear Wheel Drive
+-Wheat Drive

Tranamisslon Type

dLE0-E ’-""‘EHL
Longitudinal Mount,
High Torgque Capacity,
Electronk:ally Controled

1482

3rc: 1000

dth: 0750

Fev: 2007
Maximum Engine Torque
5OF Mom (440 B-R)
Maximum Gearbox Torgue
1200 MW-m (885 1)

Tohep s, feegpod by g ondy 30 e uned o
peicie and mey néd shedn b applcatlo under cariain
LR

34 G000 RPM

Ty pruaci=siems. irdl Bgeiein alcnated iy sath Eraimre
BOpECai0n e e ceic e

Maximum Gross Vehlcle Welght
T84 g (16,500 Ib)

Maximum Gross Combined Vehicle

Walght

9,072 kg (20,000 &)
Transmisslon Fluld Type
Dexron® i
Converter Sizes Avallable

310 mm—4 Element (Dual Stators)
—3 Elemant (Single Stator)

Converter Bolt Circle Diameters
292.1 mm (Relerence—E Lugs)
Comverter Stall Torgue Ratlo Range
21035
Converter "K' Faclor Range

B o 125

o 6l " Pty ane apoSoshie sooomd th seing
g o Corvesrin Sl Tosrpes Flabios.

Tranemigsion Fluld Capacities
Botiom Pan Removal: 7.3L (7.7 g1
Dvy: 128L (135 gf)
Transmission Weight
Dy 907 kg (236 Ib)
Wel: 118 kg (260 ib)
Transmission Packaging
Information®
Enginge Mounting Face io Rear of Case
&80T mm (Referenca-Laas
Extanalon)
Enging Mounting Face to Rear of
Case Exiengion
BOOL2 mm (Sase Aelerencs)
E24.2 mm Haenwy Duty (Rederence)
Engine Mounting Face o Rear of
Shaft

Quiput
8173 mm Basa (Referenca)
811.3 mm Heavy Duty (Refarenca)
T368 mm 4 x 4 (Rederanca)
B348 mem Long Heswy Duty
{Ralarance)

Engine Mounting Face o Cormarder
Lug

22.7 mm (Recommanded Posltian)
Oni-Figce Case with Separats
Extongion
T Posttion Gusdrant
(RANOD D27
Presacine Taps Avaflable
Liné Fressuns
Dimin Plug Avallable
“All TSN KR S il
Irdg st ity Al indgrra-
ton, Bt s spes s cornivest i
Deochisd B0 Bised &n the e prishus! Informanion
Evlalsa & e tene of publication sppeoval. Tha

b Pl B i 1ETH WIET
nlﬂ'll R & Y

FIGURE IX
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FUEL SYSTEM

Thea fual system on the 3500 HD will ba common
with the syeem wusad cn e lowar GV cabichassss
olfecings introduced in 1530 The base fuel tank,
matnied midship befwean the fmma mis, will hawe
& capacity of 22 gallons. Extra long filler neck
hoses will be assarmblad iro the vehicle o allow
after market upltiers 1o tailor the hose lengths for
each appication. The optional fuel tank will be
mourtied betwosn the rear framie rails rearward of
the axia. This tank wili have a capacity of 30 gallons.
Al this Bme the o tBnks will not be evailable as a

COupled SySiedn.
EXHAUST SYSTEM

The exheausi sysiam will bo stainless steed for
irprcved Fesstancs 10 high temperstune. The pipe
sire will be 3 diamuidir for ko @ngine axhaust
back prassure. The majority of the Sysdem i
comemon with the 13530 cabichasbis

STEERING SYSTEM

The stearing system is complatedy neve The Enk-
B ks & modified Halenberger The steading gaar
relEy B2 1401 packaged into the same housing &8 8
full sire plekup truck. The power slsaring pump
oulpiil precaune wis incraased by § parcent 1o
aliow Eghiler Stoering alfor whan e vahichs is
loaded 1o its fronl axle weight rating of 5000 Ibs.
A sisoring sysiem damper was also included in
paralial ko this link 0 educe system loads and
assist in reducing whesl feedback under unewen
road inpuis. The entira vehicla hes & minimum
curb 1o curb tuming diameber of 45 #t for the
G0 modl.

Tha vahiche wis dévelopad to mest specitic
handling criteria, Figure X shows the handling
pararmetens obiained with the swesiem developed.
Tha rasult is & 15000 Ib GVW truck thal handies
and feats mone B a lght duty pickup truck.

GMT 455 Handling Parameters
Rl Gasdir Undersisar
(Degig) iDegig)
& .36 & g @ g
Goals %100 a5 Constant
s B L B4 53 ES

FIGURE X

TIRES AND WHEELS

Tz packape tha larger brakes, the same whoels
uesed on our "' model chassis were used. Thaes
are 185" by 6", To aliow lor the larger whiel dinmeter,
and still meet our kow agress and ingress fight
& low profile tire was chosen. The tine size i
25710 R19S “'F." This tire will be supplied by
Gioodyasr and is of steal cord construction for
premium reabilibe The rear and frond wheelds wede
commonized, bul the rear wheels use 10 attachment
nuts per side while the fronl wheels use 5 attach-
rrsgnt muts. The spans line is available as an option,
shippad strapped 1o the back of the frame rails.

Al tire and whiesl combinations madntain the same
balancs spacificalion as our Rght duty models for
improved quality. These speciications requing

that all tire and whel assemblies receivod at the
assambly plant be no more than & oz out of balance
prioe 1o final comection w0 0 oz of imbalance.

COOLING SYSTEM

Thie duty cycls of the 3500 HD is such that
incrodmed cooling I8 redquired o canry the increased
piryioads and 0 enhance component durabiihe A
radistor sime of 18" x 34" x 218" was packaged.
To Increass the airflow ko the radisor, a front ke
grife extension was added below the existing base
full size pickup grille. The size of this opening is
T w0 F1MY, This combination will cool the vehicle,
eaen undar idle socak conditions, withoud the use of
an auxiliary cocdant boost fan.

SYSTEM PERFORMANCE

Tha phiasophy of creating a new vethicla with

uriiglse companants was driven by designing and
tha vehicle o parfmance ciarla

idantified with the usage of tha 3500 HDL Enlbncs-
menis in low loading helghts, performance, braking,
powerirain reliability, fdo and handling, fuel economy,
launchability, and cooling wene obtained relative 1o
ur oompalition,




SUMMARY

Tha 3500 HD was created ko caplun sales in &
corraphetehy rew rearkel niche, which untl recently,
had nof been targeted. By combéning a iolal Sysems
appeoach, wilizing the evallabla tachnokogy of cwment
reliable GM dasigns and cresting unique and robust
new componants, the 3500 HD will push the
critoria hor vahachos in this class. Without ignoting
plaasasbiiity, thi vehicla has achémved new levels
of porformienos without *‘re-irventing the wheel."
This should afiow outstanding levels of longevity
and widaspread cUsiemar REOBRLARcH.

The vehicla bagan limited production in June
of 1590 a1 a Separte oty nesxt 10 our Janesvill,
Wisconsin, medium duty truck plant. Prioe 1o
production we tested 20 prototypes for oWl ond
third of & million milias of besting. W have had i
fiedd test vehiclas in cusiomor hands since March
of 1890, prosiding aasly customar fsodback.

Thies weork force has had extenshe training by
building numerous probotypes ina near produdtion
armdronment. All of which will lead o accelemnbed
production |n the il of 1960 foward full peocduction
capacity in sarly 1961,

Working closedy with tha NTEA and other
customers has lead 1o what we bolieve will be the
finpst class 4 truck on tha mankel loday.

Thia paget m it b Aiwhibes iy iemmm ond oplakos -
appatd b papem Ot dasvemdn o e aulboli el EE ks
iR Bty , Bol 4L kowrver, the paper kaa been odiicd
by SAF Epr eadform giplag sad dopmat [Hecsmios =il b
riaied wiih B papr i i1l petinbed i SAR Tisssateat
Frot jpifa et 10 pblish shit papar s full or bn pars, roadis
e SAT Poblicasicdn Dbt

Frrces wabing 1o bl pogen o b cosddored Soe pie-
b O el et D TAE deindid el e mane
apeipt o o 300 weoed whuireci of 2 pesprsd masncipd 5
Secrrany. Eeghaneriag &r ivity Bpand, TAE.

Frimicd in US4

BOI243



