Chapter 2. Design Concept Generation and Creativity

V After thefirst designstage the designeishouldhavegoodunderstandingf the
backgroundand needsof the designproject,and shouldbe ableto proposea
Ami sst @mnetockearlydescribehegoalandimportantspecificationsof
thedesignproject

V The designemow facesthe following questions|s thereany existing solution
or new designconceptthat can satisfy the needs™ow to searchor generate
thesedesignconceptsWhich designconcepts the best?

V Thesecondstageof thedesignprocessscalledic oncdps ugho

V A designconceptis an approximatedescriptionof the technology,working
principles,andform of the design A designconceptis usually expresse@sa
sketchandis oftenaccompaniedy a brief textualdescription

V Conceptuabtlesignis the mostcreativeactivity in mechanicatlesignprocess
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Can We Learn to Be Creative?

V Ulmanhasthefollowing descriptionof a creativedesignef1997:

N T hoeeative designeris generally a person of averageintelligence, a
visualizer,a hard worker, and a constructivenonconformistwith knowledge
aboutthe domainandtheability to dissecthingsin his or herheado

V Thefi A-Hl a Bxperience

Recognition l

Preparation 1

\ Incubation }
[lluminatio
e Verification

V We may consciouslymitate thesecreativecharacteristicer thinking processes
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Creative Methods T Analogy

V The principle of makinganalogiedgs i t transferan unfamiliar probleminto a
familiarorn e o

V Direct Analogy. Experienceddesignersalways ask themselvesyii Wh ather
devicessolvearelatedp r o b | ieWindeticesdo somethingsimilarin other
applications?o

AExample to designthe steeringsystenfor anelectricalwheelchair.

V Self Analogy. Pretendyou are the user and experiencethe design Use a
Ast can g ¢ £ ntadescibehowto usethisdesign,orevenii a @ @ yoar
design Try to find problemsor morecreativeideasduringthe process

video
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Walkcool.mpg

Creative Methods 1T Brainstorming(l)

V Brainstormingis a classictechniquefor a group to generatadeasto solve a
problem

V Thepurposeof brainstormings i t generat@smanyideasasp o s s.i b | e 0

V There should be 4-8 participantsin a brainstorming group, which should
Include a few peoplewho are neitherexpertsof the field nor memberof the
designteam

V Thereshouldnot be i b essusb o r dor i ta ¢ @&sothuedrelationauring
brainstorming
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Creative Methods 17 Brainstorming(ll)

V Rulesfor brainstorming
AThereshouldbea facilitator for the brainstorming

ATo start, all participantsthink a few minuteson the topic then write down
theirideas

AAIl participants presenttheir ideas in turns During brainstorming, all
participantshouldsuspendudgment Whenpresentingdeas,try to build on
otherpc-epa pidea 0 s

ABe concisewhenpresentingdeas Keepa humorousatmosphere

AThe brainstormingmeetingmay last for 20~30 minutes,or endswhenthere
ISnonewideas

V After the brain stormingmeeting,designersan collect all ideasgeneratedand
evaluatehem Keepanopenmind whenevaluatingdeas
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A Top-Down Design Process

V Mission statement: A simple sentence to state the goals of the design.

V Understand your design problem
The 6 steps of QFD.

V Conceptual design for the whole system
Application Scenario: From usero6s p

Technical event sequence: From technical point of view, describe how the desi
works.

Schematic and system decomposiidnConceptual design for subsystems

V Detail designe
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Conceptual Design for the Whole System

. _ the board in the warehou:
V Use an i e v esretg u e (more than just a /[

N s ¢ e n ® dasaviltethe designconceptof the
wholesystem

lifting "arm

V Example A transferdeviceis neededto transfer
goods up to 400N from the warehouseto the
automatic guided vehicle (AGV). One design
concepis describedasfollows:

% rotation and lifting mechanism

N\
i T lgeodsto betransferrecareonaboard There the board on the AGV

IS aboardof thesamesizeontheAGV.0

A A shownin thefigure, initially thelifting armis
on a horizontalposition Whenthe positionsensor
sensingthat both boardsfrom the warehousend
AGV are at the waiting positions, a rotation
mechanisnrotatesthe lifting arm to the vertical
position_Then a lifting mechanismdrives the
lifting "/é’to liftbothboardsd
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Conceptual Design for the Whole System (lI)

th/e board in the warehou:

ce The rotation mechanismrotatesthe lifting

arm 180 degrees again, and the lifting

mechanismowers down the boards Now the
two boardshavechangedoositions The goods
have beentransferredto the AGV. Finally the
rotationmechanisnrotatesthe lifting armback
to the horizontalwaiting positiono the board on the AGV

lifting "arm

. rotation and lifting mechanism

A T havaole sequenceincluding power supply
andthe transmissiorof the sensingandcontrol
signals,arecontrolledby a controlbox.0
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