Lecture 1.
Course Syllabus
MAE 311
Machines and Mcechanisms |
Spring 2003

Instructor:

Professor Andres Soom 412g¢ Bonner Hall
Ematl: soom @buffalo.edu

Teaching Assistanls:
R. Chugh and L. Lee

Office hours:

Chugli: MW 2-3:300 Rm 1017 Furnas

eer TuTh 1:30-3 Rm 311 Jarvis

Soom: Tl 2-3:30 (starling [/24) or bvappt.

Course Web Page: TBA
Course Prerequisites:

EAS 208 and MAT 381, You should not take this course
unless vou have passed BAS 209 or its equivalent. A
working knowledze ol solid mechanics and stress analysis
will be especially usetul, TH s ou haven’t taken MAL 381.

nlgase see Prol, Soom.



Textbook:

Mechanical Enginecering Design. Shigley
and Mischke, McGraw-Hill, 3™ Edition.
This 1s a McGraw [l Classic Edition. (The
6" edition is NOT SUITABLE)

Grading

Homework Assignments 13%

Two tests 20-25% cach
Final exam 353%
One/two mini-projects? (0—5% each

Approximate cut offs for final grades are
A/B 85, B/C 70, C/D 35, and D/F 435.
Plus/minus grades will be used.



What is Mechanical Desion?

Formulation for plans for the physical
realization of machines, devices, systems,
instruments, products...to fulfil a need.

Design Process

Statement of need

Specification

Conceptual/preliminary design
Detailed design, analysis, optimization
Testing and evaluation
Manufacturing

Sales and service

Eventual disposal

Modern concurrent or integrated design
considers all aspects “simultaneously. ”



Some Features of Design
*No unique solutions
*Constraints
(time, cost, weight, size, etc.)
*Many variables
*Many factors, aspects are included

Some key factors

eStrength (avoid fracture, failure: static
or fatigue, wear)

This will be the main emphasis in this
course

*Shape, rigidity, deflection, compliance
*Cost

*Reliability, quality

*Ease of manufacturing

*Weight, size

*Energy consumption

*Environmental impact

*Life cvcle considerations

*Maintenance and service

*Noise and vibration




Design hierarchy

1. System, machine, vehicle, assembly
product...

Subsystem, subassembly, module

. Sub subsystem...

LIRS

Component, part, element

Ehi’ﬂf{?ﬂfs, parits, componenis:

Shafts, axles...
Brackets, frames, housings...

Fasteners, bolts, machine screws, rivets,..

Welds, brazes, solder joints, bonds...
Springs

Bearings, journal, rolling element
Gears, couplings

Brakes, clutches, pulleys

Covered in Chapters 8-17 in text



We will consider

...how the elements work

...basis for design or selection
...detailed design or selecltion
Generally we will assume that overall

loading is known from static or dynamic
considerations
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The MINI has MacPherson struts 2t
the Fromt and a muitilink system.at
the rear

polished alloys: Both wersions of the
BtInE have 3 hond That incorparaies the
tront tenders and. headlsmps, The doors
heave franseirss elecitic windows. The
cars A-plliars are conoealed betind a
bdack, high-giass plastic pansel, and the
B- and C-piligrs are “hidden”™ betand
glass; gwing the impression of-2
continwous waindow xtending
argsand the car

The ariginat Mini had jts spesdom-
eler placed conbrally, and 50 has the
mew BINL A rev counier = positioned
aboye the stecting.cotummn, 15
speednmeter contains fuel-tevel
coolani-temperatuie, s L g e
warenir inthcaters. An apfnnel tnip
computer can bencorporated: within
lhe speedameten 3 satafiite navige-
tion sysiem is specitied, the speedarm-
el 18 positioned nest 1o the ey
cownter In fact, the interior of st Bow
wAIR 15 very different Trom that of the
minimaiist—evaen stark—1953 Mini
Dashbaard frime includes & wond
option, and the steerimg wheel c&n
incorposate & multifurction facility

front (smart} and side airbags ane
fitted io the MING znd a head airbag
for side impact profection £ an option,

The MINIs muitilink rear susprrsion &
siprilar o BMWE Zaxle and avoids
component intrusion to-make e most
af @ smadl trunk.

with sterec and cruise control func-
L, Thie Stepdronic £V can aleo he
controlled trom the sisering wissil
Tha airicgimal kding had togale
switchas—st his the newe MM, bul
thesy are caged Tor safety. Unlike the
ariginal, U swilches aresprong 1o

recburn toed central posihinn atter
operation. Sports seaty, o
coariliod, and bwi-level fear heating ars
other options that witikd have-Deen
unihinkanle 44 years ago. Fear seats
are bucketshaped, aiad the tar's high,
lesl ronfiine aids headroom, The rear

Leats are divided G050, with them
Icwered, luggane space expands fram
4 sy modesy 15801 670 L {5310
F3.7 1)

Sfart Hirch

Wl mres e ol 35

Mot wivesting Urdle 24

@l AEsT 0 a3
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IThe Vortse 000 engine is nked to o sew Hydea-Matic
JLS0-E HD {heavy-duty) four-sgeea] sulnmatic transmizson
The heavy-duty wversiog of e 4L80-E in-the Yerfec SN0
equipped Fscalede wes upgraded bo hamslie the birger enging’s
groater j=vaer and topgue, Companed b fhe ALALE, it has five
piirikons incthe imput and reaction gear setsTor 200 more torgque:
capacity. Mew stominum-constraction bushings in the slato
shaft and an extra clulch plate (7-ve. O] in hie thind amd fourth
gier clutch provide higher torgue capasity. For lmproved dura-
Eifity; & now induction heal Lrealing process is wsed for the
turhineg shall and strength i improved af fhe lubrcation polnts
Ty addition: there an: larger dismeter clulch rodbess in the bow
reverse roller clutch assembly aead induction-
hardested splines an the stator shaft.

[ha Ercrlarde!s Vodes 8000 enfing i5 finkag fo & now Myoea-Adslc
ALEI-F HD (hesvy-oguly) for-spesed Aulvialic BEasmiasion .:uag;‘.-‘adm J’
o handio i engine s Sfer power and s

he Esenlade’s full-tme, albwheeldrive sysh=m's lorgus
splil Is 38 /62 ront/ Toar for hakaneed handling characteristice
innermal eperation. However, a viscons coupling trasefier pese
can conlinnosly-adjsst the foogues fiv e wheels when shp s
detoctied. The system aulcmatically tramsfers trgue W U
wheels wilh better grip ansd nsdons e 38,/62% ratio when full
traction is regatmed. The lransker case is comstrotind of magne
st and has a “pancabke-style” diffienmbial

The Escalac asdes were uperaded, with sonthesic frkd naloe-



Lecture 2
But first we will cover?
Ch 1. Introduction...you should read.
Includes general discussion, codes and
standards, strength and stress, factors of
safety, economics, units

Ch 2-3 Stresses and deflections (mostly
stresses some topics will be introduced as
needed later in the course) Simple
tension-compression, bending, shear,
torsion, thick-walled cylinders, stress
concentrations, contact stresses,
combined stresses, principal stresses

Ch 5 Material properties

Ultimate strength, Yield strength, Shear
strength, brittle vs. ductile materials,

notch sensitivity

Ch 6 Static failure
Ch 7 Fatigue fatlure
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