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!, Introduction.

2. Peguwlan counsen U8 Mecand cad Pesdgn at ITA (TECHNOLOGICAL INSTITUTE
O AERONAUTICS)

3. Brasilian SAMpUs L oy Mevhands @i Eng ineening design: education and
develomme ¢ .

4. Design Contens iy Frazil,

1. INTRODUCTT OW

In preparang this prelimiviary Aeport for the Vienna meel
Ang we thiaq to keep 4t xetated only to our pessonat CXDeNLence uth
the subject. So we redated the atove wtons 19 coincide Wi th the reun
Lon's Agenda, tre din 't iniond to A4Ve G gerewas viep 0f Brazif'y s4itua
Lion with sreet fo design, sinec trene oxiats g Laol: Ch Precdse fen
mation cnd data, ang U0 due to the darges of aencngiy NG wrono Py o
Presenting parteally fri: conetys wha .,

We e mlidin o L aicunt chwelingsy with expent
people on desim, n ondon t codlect mone NECTS . ddvas and wcommenda
tions on the s 1ee, and we xpect (¢ VUVE 4N Vienna with Q more gen
eral viaw of oy, Bpvedice Situation wd Rnowing hetton oun necds 40
that we may maie COMAT iU e ik fons .

2. REGULAR coursts or S CHANICAL DESTON AT 174

et .

2.1 - Desinn Macie, Flenents

Ths s an undeagnaduate eccunse on the upper Level which
treats of analisis any desdign of machine elerants. Particulan omphas.is
48 given 2o fatigue desdign and h0up dynanic Leeniques ane employed.




One semesten is spent with threr houns of Lectures, fourn houns of class
exercdises and thace loung C§ home v,

Home wenk coneists gyt teaddng the et book amd answen
4ng rclated questios

lectuwes ane omianized in thaee digferent ways :

s explanation by he *, ohen

s explaalion by Ui stidents

T PRIGAAMCL Growy (8 cusaions

Student cuplanacisns inerailn consist of comments on de
449n magazine. Ateckes, neporis, sy, nets, et desdgn approaches and
Personal technical proiat<o., gng Choaue s tudinds presacar tie subject
and the aest 04 the crass naaticipotes

The class vxernises ane the mes L amportan{ poit of such
a desdign analysis counse.

Problems ane prosented Loguthen with special  Machine
Drawings §rom Mickigan Uncvensity: |"laciine Analysis and Desian Prob
Lems" - H.H. Alvord, J.R. Peansen - KW Hatd). We devdic the class n
2o three on foun studeyt greups; each group vt do three om four  prob
Lems (one gom each Slident) with vreviows disciwss i and plaming ol
Zhe solution bu tie whote groLp.

The main purycse N 4his traimng s to gave Lhe stu
dents some ideas about (he destur of viecaing ePements (i wlation with
& more complex maciding, with pace Wl Somn LouUdations {niuced by tae
asdenbly problems. Pachfears are Preneted dn Auch 4 vay ty pesads the
group on the siudenrts (o make thein v, 2helces vy means o a propen
combination of dimensicis, matoniais vy PYCCess fabricalidion, Graphs ,
data and tabulation oy MECAMLCU engineerd wiomatendals ane given 10
gether with catalojues ket mass production machine pants such aa bear
ings, belts, chutches, hrakes, wunlengs, ede.

Thie gean we (rtemd o ancludc -n the counse speciat prab
{oms in design cvatuation asi andiykd. These probloms wil be based on

small drawings and notes about new develoments in nuchine design., Situ
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dents wilk begin discussing the advantages and d.uudutmxaq% tnen eval
uate the .imporntance ¢4 the proposed idea, tny i mbcdipate the  main
difficulties, and duggest some. approaciies fon 4 deiailed soluticn,  we
condiden this e 94 raollar very onpo:

Want, menly in conndnies  Like
ours with Littie on e eudtion

mechanical desdg,

2.2 - Dynamics ¢ & Mackiveny e Mechanica’ Vibrations

Thie (5 a one-sem eétor unleng

3 houns og Lectures, 4 hong
home wo.::

raduate counge:
X exencises, 5 houns of

One hats sonesten cuvens the subjects nemakty related
under the title 0§ Dynanics 7% Hacuney,

and one iald semeston covens
the subject nelated to Hech, Vibraticns .

Problems are agai
chine drauings; araphic mothods
made by the students and
dents.

1 {emmutated togethen with compiete ma
2ne envhacized, can! boa.ud modefs  ane
Lynthes (s probiems ane develcped by the atu

We pave mechandical erQLnecnding Atudesits and
engineens working at noad mecniena: e,

Desdign Analusis) ot Campina Ga,

ed 20 days with five houns o« Fectures pox dar, alorg odth Student wonh,

At the end of the counse eich student prescntcd q canplete report about

one machine desiyn, with Veoty and acelenction polijons, cardboand
models, graphic dd g fenentiation crnves,

choice considerations, ,peed reduction
pleted by an onat explanatio;
in the design.

mechandcat
a deadivalicn o/ this counse (Mech,
nde Engineeniny Schoof. The cowrse Last

§luncet cadeuwlations, mo.ton
preblems. The nepont was com
1 with general comments on mechanisms used

- Machine Degign

During this one semester couwnse the student should devel
op Lhe complete design of a machine on q part of 4it.




Hachines to be devebeped on such counses must meet the
following requiner.cngs:

19) Have figh toads (» ClRN Lo fuslafy cloment cadeultions,

22) Have partiaf o Loral altovotive Suiuteond aad severar operational
modalitee; .

3¢) Envolve (| 1osscble sene nais a0 erlewst n ondes to motivate the
Students,

4Q) Have considenabte dpace, tonditadions ciin Aedpect te the feads in
order to put the stidents iy Coniac’ wildi assembiy pachiers .

we generatfir ive tie dCSLin Lo o smald group to e on
thhee students. This s sone desadvart wes ws <an wdivideal, train
Ang 48 concemned, but .t DEALLs dhe students to aesdan mone  complex
systems.,
We have a farge anowwit Of GL§fd2ultics concenning this
400l 0f coarse:
1¢) To ducces fully stomulate the sludent to begir o draw at the begin
nng of the ccunse, g free-hand sketeies ang d.ake shetches 4n
duch a mannen that he ebtains  soonon gcod undersianding 04 space  and
assembly problems invofved,
20) To make the student advance grom a &omol. Lay-out design to a mone
detadiled desian where gabrication probioms and Lotenance probiems
will be more evident.

39) To employ a Leaciving 82af4 mith Ardustry deadqn ¢XIeN(ence.
p y - 0 > A . [ .

4?2) To have encugli teohnical data Wt catalogws whoud matendials , compo
nents and deovices.

5¢) To preset aef the precimenany; LPeCLfacalions in a Fratical way.

We do not have « thadition i, mech, desagn, OQua scholds
and indusiries are Just begamiing on ihiie subject.

12 (s necessary (o analyse (hese kindy 24 probloms  in
meetings between oun enganeerany aond technical dchools, design st
Tutes and industries in onder io C8Lubl (ah some desdgn policy adequate
Lo oun specific conditions.




3. BRAZIIIAN STHPCSIi0 0N (NGINCERT W DESTN LOUCATION AN DLVELOPENT

Sance 1989, we iuive iaiod fs LEUTNFINN /5 R It CRg e ndng

dchools conforence o, fersm viucatien and
mental preblon <o gus SO e e e s e a0 baggie e
view on the suirject, 1+ wid ooue eey

Averemneid, Thiy (s 1 Swntun

R R R b e

ded e Veenana Neuad o, AS fiver wdy L e e crse e (avau Lo LY

CeLVe fnom this wooi Hy @ qenes veey oa! yeme

el

erocioncy Lo ntan
wmng a IbPeCafic atieral Cangereree, & qnde (0 0 s S umposium
an o distine TN

Af fie beaumyg of 970, Gt or oy cth e
dtaff; the othex, at tio ¢pd ag 1971,

dlademic
Wiedh experts fnon widustny,  gov
emanment, fnsidtotes g Raricewlan desann auun.,

4. DESIGN'S CENTES IN siAZIL

At the Proceedlings uvf the "Foat Congererce on {ngxlneq
Ang Vesign Education” - COLEEREr.CC Aronsosed [rintlu by the  Amenican
Societ;y fon Erhndnecring Fuucation and Case Tna titete 0 Techneleau and
neld on tie Coae Crvpuag, Sepiember & any %, 1955 Projcanes lercs R,
Reswick. Divectcy of © srencening Deslon Oovlen, ACRORES e eipenience
0f this Desiar Centox Arnengi the §otdoning syentant qeafs,

I. Te vnovide o weapa et tadents ) Loy Jutiua e wrdernaduate,
S0 tale port in a tn, v e fssiond escane! nafan development

project, Werlding a4 pantuers with Ortoluitiing sdngs weonly,

2. To cxplene mews wircho by the crentive ernfevance ¢f indiveluals
and Lews mu; be ¢nhancesd.

3. To wdertaie AMDORLANE profeciv i sdclence nnd “nLneerirg i

areas whene !‘*he Institute) y B viue of {ta dtasg and equipment

L8 undquely abie to maice major advances, and the STA{f n Lurn may con
inue to grow and remain ar the gonegront of thedin pacéessions.,




4. To develop noad des4gn eaiterin 4y areas whenre Andustry and
Others moy Pice malc {mpe tant applications.

5. To provide q continucus {iey “p R Fuowivdge (nto #he {eaching
Programs  at hoen i GUAUALe ond by YW ity evely,

6. To provide o DM Ottty g SV S T SR througir thean oum in
volvement, undenstand .o Whlit procesy w wh, thavrefore, ecan
guide undeng»adug ce Stude ta 4y, Crrencer g desion coutsos.

7. To previde facii:iteco wnd tircct:om to duder?y ULy Lechnd cal
hobbies .’ profec s,

To the PROCEC.iengs eiumeau Loy Wi add ¢ K000mng gns
for better adoptation of oiy- 2 L TR R T P and hedren

accom
plisiment of (ts fLncl ot a-

8. To canolize Resowrees desine 2O teneanch q¢ Laganeening Sehoots
and ins?itutes each tie neseanchics wee fecineiogicad nnea ('.nuol_v
Ang design develbopment,

9. To Adentisy the Pl disigus to b (e (oped, o Gte ace
count the scho: yn Apecaul Tigii g, e tation, the desdgn
center nwumarn an CquUA P g TEACGACRS, and the madn J‘:vc(opirg
CounBRLes ' receasatios.

10. To be an wiainition W ALonlodan Conton (e fae (ndustriq? de
velopment (n tecler8 of (4L comcenp w{th the agn CE o trana ferANg
Lo the industrg .l WOE WOl F <Gt and Cperinus pag 10CLs for (e

country developmords .

Vesiygna’ Contons cuutd Ce 03 defforent size and satesfy
dome on all the {inatitics we mendioned tefone.,

They couls dev Aep dnside tie Achools, outaife Liem an
dependentty, on paraitel to g,

In 5. Joss dos Canpoa tugethey with ar Aeronautdcs Eia.
School, a Desdgn Centen, 1.p p. , kg developed. Th cenden raintains
three departrents: materials , electaonicy, desigr and honologatioy,




By sucecssdve approaches, a braziiian policy gon ain
plane design an! cons truciion has been estabuished, 1ie mosd unpurtant

RebULL was tie CRAN and profubuiic fabrde Aaon ol the handecrante, the
88t bracilian ba . | AV ede i 04 Luw prolubypes  oiich
function succe, Mo A Cuitere SO CYUICE WU The foundation 0§ @ gov
enamental Tndusd w: DU SCLS pacLL Cile e sy el {abracate el
den Licence, aun iue [w e 5(&

In e o ease VA G cnvenad condens fon lua'w.\,(/xf(;
al Vevetopaet, Cenenaady, *nvse cewiiw are mMoONe Aelaied tu ¢conocal
AIPLCLS 0F ANdUSI MY @i a0 Torldod ey, ctin some nedd {4 catlons
and Omproovenests e coudd ve ¢o spled (¢ a P hac desupr centen, le
denlly they are nec CAVANY S00e At Lufra b weduwre waden wetd netp to
Ldentify and (o plan preients of geod Cooql utieres . Together with de
44gns centerns they could acvibop awane and capacd ties to desdign 4fon
these specific prejects.,

It some stutes +ie Livgo Sencad and en Institute of Teeh.
Redearch cam v {oun fogetien, Actunkd s mest of Lthese Instituld func
Lon more tike €rbonatonios 101 AT US (ests thougit some of them,
Like 1PT 4n S, Peulo, liave 'Lcwu/ edlavtcore. conddtions §or a  Uesdgn
Centen,

Thus, there ave condidtions wnlataalsshing some desdign
cenfers in the countny 1vith rosdable jomei woperateon, depending on
Lhe specific case.

Prooteme retated to Locution, type of widustrial Aupponrt,
dpecific destination, saf§ habiletation, econmic dupport are being
discussed duning a2 senies 0§ dterviews with experts.

Our aum 4 to cutbeet data and Suggestions that will pera
mit us to do the following:

19) Be up o date on ouwr couniny's sdtuation
20) Coilect ideas on dedign center umplantation, tocation, and improv
ment,

) Exchange ideas about the §irat brazitian conference on this dubsect.
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With this purpose in mind we are planning and holding in
Leavins with the following organizaticns :
Planning unistery Expert Groups.
Educationat Eng. Levef and rech. Levet Expent Groups.
Eng. Schoots.

Indus ty Design Teams,
Actual and virtuat Uesign Centerns,
Experts.









