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What is Design?
Concurrent Engineering ?

— s E QE—DQZ—




What is Design?

W E REYETAYE{E TF2(Value Engineering, VE)
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W ETAMERRYEERRE
- {ER{E({E(Use Value) : ERHBRHRTANEREE
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- BEIRBESEE#ZEE (Finger-Pointing)
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— APKELET RIS

B ESAYS dniEHD (Product Life Cycle) 1553 & SKIESE
B 2EEE » —EEIERFERS®EA T RINEERER
[B14%

B4R LB & TF2 R ELE
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CRET s 2w
- A "Re-Do Until Right" Philosophy
- EEHMEE I REPE ERC A REEE
- EFEKIBHILE - Amies Rt E EMERAIAA
- EETEEERES EHRFZAERIS BRRER R B E RAVEF X

u H&ZIE
A "Right First Time" Philosophy
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$ 1,000

$ 10,000

$ 100,000

$ 1,000,000
$ 10,000,000

Source: Business week, April 30, 1990
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Design For X (DFX)
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B EEEISAEEE
- Design For Manufacture

u lﬁﬁ_%ﬂ ElJ nig

- Design For Assembly

(RONVENTE. PROTE, -
S

LIFE-CYCLE DESIGN
I
EHRE
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B EE3LERYEYET (Design for Manufacture, DFM)

- fEaxEhEREANE EATEEARUE - I 7 AERIZAIRRHIESE
LUk B R I BRISIR » LEGETHEE SRS ER
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Team Review
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BT £ (TERE

 TEMEHR

UNDERCUT——
REQUIRES LOOSE PIECES. THEREBY 1l
RETARDING PRODUCTION RATES.

THREADS

BLIND BOSS
DIFFICULT TOFILL IF IT IS DEEP.
INSIDE CORNER

SHARP CORNERS CAUSE CRACKING
AND STRUCTURL WEAKNESS.

INTERALTHERADS

SHOULD NOT BE CAST.

7
:/
DRAFT —— |

INSUFFICIENT TAPER MAKES ,
EJECTION DIFFICULT.

/\OUTSIDE CORNER

SHARP CORNERS CAUSE
TURBULENT METAL FLOW.

INSERTS j 77 \

PARTING LINE

THE CASTING WILL SHRINK AWAY

77

FROM INSERTS WHICH ARE NOT
POSITIVELY LOCATED AND FLOAT.
CORED HOLES
CORED HOLES NOT PERPENDICULAR TO
THE PARTING LINE SHOULD BE AVOIDED

— APKELET RIS

SECTION THICKNESS
THICK SECTIONS PROMOTE POROSITY
AND RETARD PRODUCTION. THIN
SECTIONS ARE DIFFICULT TO FILL AND

SHOULD BLEND INTO HEAVY SECTIONS.

BRSE T 8 1B

CORED HOLES
FOR SIZE AND DEPTH
LIMITATIONS SEE NEXT TABLE

INSERTS
HOLD SECURELY BY SHRINKAGE, ~
IF POSITIVELY LOCATED BY DIE.

SECTION BLENDING

BOSS: MAKE IT SHORT TO ELMINATE
ENTRAPMENT OF AIR

RIBS, USED TO PROVIDE STIFFENING,
AVOIDING HEAVY SECATIONS.

OUTSIDE CORNER
ROUNDED TO AID METAL
FLOW,AND TO MAINTAIN

AIDS METAL FLOW AND 4-[
DISTRIBUTES STRESSES.

SECTION
AN IDEAL 1:2 RATIO
SHOULD BE MAINTAINED
WHEN BLENDING ONE SECTION

UNIFORM SECTIONS.

INSIDE CORNER
LARGE RADLL AID METAL
LAMINAR FLOW AND
MINIMIZE CRACKING.

— IRAKELETEL RS

INTO ANOTHER. PARTING LINE
~
‘\ ‘\ TRIMMING
AIDED BY RADIUS
raFT L\ AT PARTING LINE.
THE DRAFT ON THE OUTSIDE OF ?goRCN}I(ACHINING
THE CASTING NEED ONLY BE TR
ONE-HALF OF THAT ON THE INSIDE.




578 B 22 BC = 52 5+(DFA)

B RECEREEESHRIFE - AE Rl  @E KA
a1 DTERETRVRAATIZAR ~ RECTIC ~ ENTR4SIE - LURL
SRUHHAEER  BILEELANX - BEEMFTE
FR DS

B EAREETRE]
- BAOEHEBEEE
- {EFIFZHIFEY(Handling) (R I8
- RAEEBCRY M
- RAEAERE iR
- BEHAIZEE
- e R{ER B2 EE {4 (Fasteners)
- REENZ EHREZTH

— LR LB QE—'-?@?

REBEEN 23 SR UG ERE

m EHHE 19

COVER SCREW (4) END PLATE
N 0.12 dia. x 0.3 I-c. steel, painted
45x225x1.3

S / !
- 6 i BUSH (2) PLASTIC BUSH
\ : brass,impregnated 0.7 dia. x 0.4
N ! powder metal

0.5dla.x0.8

MOTOR SCREW (2)

podh
MOTOR 2 din. x 0.6

2.75 dia. x 4.75
COVER 16 gage .
Lc. steet, painted P

>
soldered seams
45x275x24
~
SET SCREW ~ 8
0.06 dla. x 0.12 [ >
‘ S IR orsA
SENSOR SO Ny a
BASE 0187dla.x1  STAND-OFF (2) ~ &y S o~
aluminum, machined 1.c. steel, machined N N %
4x22x1 0.5dla.x2 ~o @
~ 7 ~
3
S

END PLATE SCREW (2) -
0.2 dia. x 0.5

L BB QLD%
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BASE (Nylon)

COVER (Nylon)

SET SCREW

SENSOR

MOTOR SCREW (2)

— A&

ELETELRIE

BEPE X EP R AL HIERE

B EPSON MX80 Subassembly

Tractor L.H. release Unoer res
™ ° e subassembly pper rear rod
ractor
ari = Uy front rod
beariag 4 Upper Gapadi. pper front ro
\@- gear lever
Upperleft
bracket
Front

R.H. release
lever

Lowerleft @ >
{ @\ bracket g
paperstrip
u : Gear cover
pper paper .
_cnvcr\ T Upper right
Lowerleft

< d Rear paper
: guide
bracket J . ¥ f/TDrsion spring
Front Head drive
bearing paper guide ascembly
\@ 4 Clamp $ . )
Pressure “@ \ .

roller

Lower right

bracket
Print

head

Paper

Tension spring
drive motor
Print-head Pulley bearing
Print-head 7 motar
connectar Lower right Gear i Timing pulley
bearing Base PCB

Base plate
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REPE X EP R8I DFAELE 1Y

® |BM Proprinter JIDFARYER ST E M RERET » AE
F Y 3209 T4 BURAR » LIS2{EFA L ENE - T=515EA
BRI SEAENFRAERIAEEE

Cover
Ribhon __ Coonector

Rear motor

Rear double gear

L. H. bracket

“onnector

Base & fect asse
oo ase & fect assembly
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BRIETHT

W EEHEAVEEET
- Design For Serviceability
B FEIRRAVELR
- Green Design

LIFE-CYCLE DESIGN
SemBi
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TIHESERIE R

W = SR EEREN ESKIETA - ERRTAIHE
EMEEFEREMEN AN ERTHZE R M= E
(ELV

W 5|3+ e B R ARABRAEIE Mark FouchergitiE:

“ An unhappy customer is a terrorist. Satisfied customers tell
eight to ten others. Dissatisfied customers tell 16 to 20 others.

Twenty-five percent of the dissatisfied customers tell as many
as 40 other people”

W iR S S ERIIE RS
- FRERERA
- REELTE
- REBEAEEREEE
- RS EMHE (Resale) {EfE
- EMARFE
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DFA vs. DFS

B = HIURYREE R B REAR R
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DFA vs. DFS

W —BER BYRYHE B R[] BE BB AR R

— e EtE R QED_%

THEISIE

5, 2] 1 (Serviceability) \W E B X 3=

- EREM (Severity) : EItHEHEE T KW EMN

- ZK¥BEER (Failure Probability) : JTFAYHFEREER

- AJ{& % (Diagnoseability) : FZEfHFEMREFTTE AT FIREEE

- AR (Accessibility) @ 2B ESAVZER] » RESTHEISENREE
H—24afAn

- B %(Reassemblibility) : F RS 73 0RE FIRFEZH
HRTEAIRER) ~ T RERFlT

- ZHR]{E1E1%(Repairability) : {E{ERARMESHAIREE »
FIREEE A E A
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RAEER - BEHNZERN
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W 5 RERE AR AN R TR ?

- MHEBE(Recycling) : IFEVEEZE ~ MERIELLAVERME - M
IR « EERTME B ERMRYEC S a0 ?

- T EEEA(Reuse) : IRHREZE - TREMERS  JTiFY
R - BERERZD?

- HWIERRL - EREBESEM ? AR
B AT R EEMBYIRRME
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EBRIBENIER
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SEIRE I RER

W FERERVIE EAFEE
- FufRERERAE
- fES(stress): 6 = P/A
o [EfE#(strain): e = /L

%’ P P
l PH
- B ;
* ByFES(shear stress): Ss = P/A

SIES(
 BIfEfE(shear strain): y = 8/L
Hc’ d'

d

L
l i”‘\ / m
_v af 'b P10

/ ’," ¢ .
! / P P
— n

sy

— APKELET RIS
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BT AT

W Fiy A - FRBR(Yielding) Bl (Fracture)
- BEBR(yielding): BZARFE Fo,, BARFARFEEE e,
- W% (fracture): HERRFE o, ERRER FEEE e,
- SRy (failure)

s

steel I

T
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$SIRIE 1 T AT ELELE

B SAERMENETE
B FEIEERET - BRATEGTIEN < (BIREN/ R EH/RE)
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SEIRBIR

B Mechanical Failure

- Aloha Airlines flight 243, a Boeing 737-200, taken April 28,
1988. The mid-flight fuselage failure was caused by corrosion
assisted fatigue

— R e B B QE_D%
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R&%H BAERE

B ESEEENERE /S EEEE(Computer Aided Design)
- AutoCAD / Inventor
- ProE
- Catia
Solid Work

W TENRE
- BfRstE%(Finite Element Method):ANSYS
- EHERREE) HE DT (Computational Fluid Dynamics)

B BB TS
- ADAMS

L BB QLD%




B RS EH BAELE

B AutoCAD (2 dimensional)

— APKELET RIS

B R R B R E
B Solid Modeling (3D)
- Inventor
_ PrOE Wl el il LD R Tl By E el R EE e e
n.-un-.u.t!-:‘-.- L rAUELE PR S A femsne [T
- Catia o
- Solid Work s =
R o
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B AL B ET

B BERITERE

- #EHE S (structural)
. BPRE BN
* BIEE: BFASEEK - BEHREN(random vibration)%
* $4ph (buckling)

- ELFEN DT (thermal)

- BB (acoustic)

- FEARMEDHT (nonlinear)

m EAfh

- EtEmREEh 24 (Computational Fluid Dynamics)
- TSR (Electromagnetic simulation)

— iRIERET RS QED@ -

T RSB IR AT

W (gEE5E S (mesh)

B FRTEST

s Fones
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W e AR
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ENAE TSR T AT

W ERERAE - IR B EPIRIR

W /e

J.Yu (%% %) ,J. W-C.LIAO, M.-Y. LI, and S.-H. LI, (2003), “Design and Motion Simulation of the
Autonomous Exploration Vehicle”, Presented at the 7th International Conference on Automation
Technology, Sept. 12-14, Chia-Yi, Taiwan.
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Fundamentals of Materials

FIGURE LT Seeme of the metallic and nnmetallic materla®s used In e yiakial
Akl || (%ﬁﬁ/%” (E}J?ﬁw“[{“ﬂﬁlr
I | A g
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— APKELET RIS

B JEIINT
- R~ #UK ~ UK BELR ~ EEIE]E

B £ Sheet Forming

W §=3& Casting
- FP#E45:E Sand casting
- FkAME$EE Permanent mold casting
- [ 43 Die casting
- B2 (BEEE) $5i& Investment casting

B &S Extrusion

W & Forging

m 5fH A EY Injection Molding
B 5k 44 Powder Metallurgy

Machining (¥1#1)

— SAERETEL RS

B Turning (E#l)

® Milling (#%Hl)




Machining (2713#1)

W Drilling ($&F0)

B CNC(computer numerical control) Machine
— BREE{EEHIR
CNC#ER i 21

— APKELET RIS

& 51¥1% ( Laser cutting )

Thick section metal cutting

20mm 25mm 32mm 40mm  steel

Thin sheet metal cutting

32mm stainless steel

— R st LB Qﬂ@g




REAAEL ( Sheet Metal Forming )

B X ALERREMN  iSEEERIESIEE T ~ ERIAYI0
TiEAhE kT Sheet-metal GE4x) forming

- Such as punching (&), stamping (BXE[]), deep drawing (¥;
i), etc.
- Examples: car bodies, file cabinets, beverage cans, etc.

L]
e @%

— e EtE R QED_@?

Forging ($8:&

B A process in which the workpiece is shaped by
compressive (5B #E/IAY) forces applied through
various dies (#&) and tools.

- Examples: bolts (F3E£RY1EEH) and rivets (§)1£7).

Kad I i

B (R E L)

L BB QLD%




Extrusion (3%/8&)

B Extrusion (J&&R)
- A billet (generally round) is forced through through a die, in a
way similar to squeezing toothpaste (¥4 &) from a tube.
- Examples: railings (#f3&) for sliding doors, door and window
frames ((21E; B 1E), etc.

— e EtE R QED_%

858 ( Casting)

B ppiE$E3E Sand casting

#jfa

B jk A #&E$53E Permanent mold casting
- 2BEE > ATERER - BERMEERBELE

W B2 $s Die casting
- INLUR 58 %IHS € BRsI A BRISEA

B ER (fREE) $5i& Investment casting
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g+ A EL (Injection Molding )

W ZRRAYST H R BY TR A] 3 A = {ERFSEY
- INEZEFIEAREE
- INERRED ~ FSIREN
- EREERENH

Forwder Henling  Meggls  Modd
puillirls  Hegrpes LOnes

7 Press
M e Muston iram i l,"!;:g““*-Ell'i"-r:- 'I_I-ﬂ'm"?
...... R [1ge]

Hine ibarreli chamber ispreader! | “=Vani
fa{ AT Mulded
||.||:

— R E s QED_%




