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Quuestwon 1 :

(fl) Fean can be wumd to male tha Mn process

more  efficient tncu,\,dd\g “cdm;u\g the  nugmboer ¢
wead profoiypey usd i e teting  phase .
Instead of buddung physcal protorypes, vurtual
profoiypes con be  aeoked and maxwed"rm
Con “sgnificantly reduce the tune and the
Oxpense o bu»\du% profuiypes . FeA can be
ud 1o oodensy the p@(fom\ancg aQ prorbtﬂpa‘
Wi inCrng  the cost and Wikh creokng
a  Manufacturable CAD modek. Tor the  puxpose
B and texting; &k .m be possible o
gﬁap&e Sumplly  thi made z’; rMavng  featkwres
Suy as bosies and plles. T thse wl aof
affect the resulls g the FEA, the featuwres C(/L((’—on&
hindler Gt run limt for e Caladationd . Farthemmore,
ung fef cun help @ lnproe  rlationd With
Cusfomers @S he (Ot and  pefrrmance ¢ Gu
Comporent can be fealved much  Sooner i the
design  process. Tawo Gan ndp  assuee e Cushmes
fhaf e Compornent thy  receure wll be ¥ /W;
}mcwa{y am;g’ /rf /b/ Purpose . n Qolc/,;(zo,q 72 /4%‘0,
Some  @mplex  Companenld  May  Pegure SPeC
ﬁ?_ola?j o/fpey@awé ﬁ/ maxfu/#/adwuy Z‘y ) 7
instance, bath Ame ‘and wwestment” Aoy been Sowed
by allowy lpcs fo be complesed woing vurtual
pzfa/ypm ‘/Zﬂ\% phsical  onas. &aj;g deng
Fen " rduce Wu numblis gf p/o/o/y;%-s T aciuodle
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Question 1 (a) Contuugd . ..

becawse Small iferationy can be made 10 fha
exuswng  model . Twis can Gnalude  changes Nk
only the p’hﬁgamﬂ featwes o the  componant, bur
ad Guwough Imall derations 0 e adcudaiong
including = mesh Size, elenant  gually and Huogh
optimisation kcémyw Juth Qs fopo/dyty and

Shape aptu;mbaﬂcm,

Quaatcon 4

Cb) Depwc/mg on the mdw/@z for Whach e Comporent

W beng decloped, it may JWU be necessary for
phgozzcc:y proforypes o e a%qde, Tha @ %
for componands fo be puysically  fested. Gpten sapesy
¢ a4 mapr reguuement  for  Comporunts ked wiliun
7he  ausomotive mdm:sfg/, for example tharefore may
reguure Certfiabion.  and Jign off as progf of achudnng
parbcdar 150 or Brikoh Sfandarols. fuc-/z_ festing
may  wnclude  sumple  measiring donces dbee o DT
oy

- »

el umg doad cells or qcceleromele s

Qusteon 1 |

Corvelation. v nuded befucen k5 and F2a fo mg&

prove  the accuracy o ok repults. FEA ©w an

QP ProXunatton -f‘r\smefae You Mt haecic thax oy

oosmpllons thar have been made have not had
detrimental umpado o Your resula . FEA

Colclakvons ae o RAME ¢ “the dode vvpudied by
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Question 4 ( c)  conkunyed ...

the  udr t»\m(fo& the oulpuk <an ?““zf e an
accucoke  an  the  upukdoko  meanng T geomekry,
moxeriall propetds, boundary condiond  and
{oadung O the component must be acuste.
Conf(c\enoz. Moy m achaead WOLLji'\ the FE model
Using & Vol G dades  en element 3ze and
eluvaenk caesh Jer &ROMPAL. . The cnyah@c»/ camp/‘ﬁ/v\iy
the  analyscs Showldd uoe  some expeenle on
Sumider  problems  modelfed pm«wbu/'ya Jwb/‘-’ecfu}c
ChLcls can  ahoO be  done 0 idenhfy aread wher e
ture  are Larg Jurnfs m output  meadured. Here
the Mesh can be redeprad o docal areas and readses
~ed. Altenatuely, quantatie  chacics can be don
b gute e oror nom. Thee are fww maem types
o mﬁnwﬁ mukhes newn aa H- ao/apm or p-
adaptwe.” Plottng the output and cement Site,

analydng  resulls and wbing  untl ¢ a W
/}fcu;m:/m"5 Should yw cw%ﬁ v The %.
(nually, fhae wdl be accepred  dpperence ¢ S - 10/
in NRSULB o Jtraunm, an/ﬁ and Mo Ieis
vaduas . |
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Question 2

(0\) T pre - processuxg) S’mg@ co. be Connudered 0 the

fust  pwe Stps o the SIMPLE acronym. Fuestly, the
geomebvy neos 0 b gpt dewn wntn pnide elemenss,
0 Crare elemu B ond nodes. Tho o0 fhak
mathumatica) adfaryz'aiwm can be madle from one
noole o e pruxt. As /ony ai fuse otances are
Small - enough. , tese approxiumationy ean ke aptawed.
Dwmg fhes Sp, tha user will need # consoles
Clement  #ypt, elemunt ordles and  den sty -

Interpret - win order tv  gbban @ result, FEA will
always b a tade off between Tu accuragy 9 Thz
resulls and A run wne. As a result, the part
Needs fo be dealmed durwng This  Sp. Thua  meand
Small  defals HaF add complcxi by showlld be rmoveq
Here if 45 importand  fo (anbol the vesien % D
dara, re, pord for FEA andd pacd for manfacture.
Materal = Once Hu poadt hao  been Smpl, fred andt
meshed , materal wpormation Jould be acldledd . Yo
ned o onsoler L/ the matercal o -/mga/ or 1non-Lirncar
as fluwn wll gefrmuenn Hhe JSobver wied. £0Jarwg this
(nformakion o5 Alurake  bbwren _piu,w_/‘aa/ and  vutval

5 /c? /%/ Gceurnte  residS. Riso condider makrial  foleance.
/} @Jica/ - 7he wyafmaéccﬁ'z /‘C/Md af Fhea J’/c?e wild
de on what @p@ F elemenb hoawe heen wuaed.

kr 1D  element, osea, Second Moment 9 area  and
otientaon  WUA b neded whakan Ofa( 20 elumenb
then tha thuckness qu ety hon © ke
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Queston 2 (Q) conkunnad ...

consdared . 3D damend are more Complax and. Ena
Con/bwww}ﬂ becomne b &\J—e(m&névx 'a) dejuuéd bj;
tha Jeomarry. The fnad itage ¢ e pre- processiny
A —laadc(y,

/»an/\ - Once the above Mfarmakéﬁ Aas  peen
Added, the final feguirerents for  paceisvy o the
Zoaa/ag;j and  boungdary condibeons. Here it b importans
that the pot w ﬁd{y constrauned S0 Hat accarate
pffdwt'eéns/ chlada/%Om“ Care. be  mgde /*e(mg 7o
e  ALoadiny WWW be Subpcfd . Wdbaw
Sy Constramury e pot, the degred o frecdom
/é/eaclu node will nof b accurate

<b> Proces.w'\ﬁ describes the Compuies Jcftuose O;ctmu%

_ comd»..é\\s\ olk the Calculdkionsd * MOkr (¢ algejom. FeA
'S all akouk calowalng Q@ Stpfness  modkrie for tha
Skruckuse ‘oeng  Contmderd. et Of  Simulkaneoud
Qqu,c,b.br\b con OV\X} e gbtomed and sowed once ol
! bae chfofrm,tuﬁm W  abuned dwru@ Thae pre - P.rocZM@
&aae, Hence k 3 cRear bBrod s u\dLOfmaktdw needy
o be attusolt ok tuo Stage 1o obtown rhable
resuld . These @lcodatons  woudd hane  preveondly beea
done  yonually olbongh aq @mfcdu'y ponves unproves,
we are oble fo oxplock Guo fo Process more Complesc
prodlen. A /—7/"/%.0@{ L Shaddd abwrey be  remembered
ot tere o o Oude W btheen rum Gme and

QLLCStLéV\ el
;

dca,wa_c,g/ v nesidds . /)/Jo, the mifhog w an dfk/oxvmaﬁc/le
r

|
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Quescion 2

(C) Dwru/\g the post —Procwoé«\g) Stage, the fnok Jep of

the Simeie &Cront)m hes 4o be compleled — Evalmale.
In thuo  Stage, the Qnalyst wWill need 1o evaluote
e reoula recurned. Guestiens Adte  wihak preveousd
Sepy howve  infuenced The  capldss @ Shouldl e
Conndared: FEA » an Q@pfrm(vn'{(u't sk ko
Cngungeringy  judgument Should  be e wodd. If
Sometunsy  doed  NOY  fooic  Correck, it proibaloly
wn't. You shadd corry oW bath Subdue and
quankorie  dudes. ff conseqlinis of  raurade

rcally oce  Substankial Jou need To ensue Npeowcd
tesy moch & cowrvgence n Yo resull. Physical
Fesbng A e needed Qfehy a” qual
approved / Sign. Gf Checrs shadd be carred ot
for element ~type [ 1D, AD or 3D), element Size,
and mesh. Thiwe taclude éefunent Jize, elerment
qualiy, elemert duplicaks, elemunt free edpes

and dement normals. Thest are vartowa 0dpecko

g Clemank qualily fo commdes uncludny  Skewisd,
raho, warpage , Jacolan and  elemuk lengfia.
Agam  mare comples  oheckes Moy be frgund  for
3D elpmnb Mke tera Collopse  and Volumerric
A -
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- Questwon 4

Cos> Wahler  machunes  are typieally umed  fo carry  ouk
Jokwgue 1S, Speamend  ese kesked under condikwong

%

“Thio

rotoiu'\g - bem\u\% ond wdh & 2o mean SiTesa,
pudes tw e SWJGM o oo and thae

boftorm susfece G Campressdn - Commanly fmﬂw"
foadusre  occaus dwe  to cychae SCKMU\\% Takng
ploct. Crace w0 um)c\,a.kui Jfﬁm Poizr\h of bu(ﬁk
Sz Lontearvolion  and propagates  under eychey
loading y wkh crdicak Stze causy font (frachufs

® 7o

Stress

~

on o
< i / e@@h&&@
| l

74 4 :

Comp.feﬁtbn

T /loadwg would Lok Sumhar 0 e /’/a/ffl above
Where exgn evey half Q revolution  Tha  §0¢cimen

revolwes, the ALoaduwry Jress @ C/mmyf/fy /karn tnwn
0 compresien . |
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Guestion g continued . ..
'\;\‘»“ a 'S / ’\l‘ C W\I‘ﬁ

B 10/ chance of JW

& 507 chanc of G&M
2 10/ chani C& J(\,,Lrg

Cycles 1o /w,(uma ( /\//,)

% C‘(Mt’guig out the fest g /oart (a) ane p/o/— can
be made on The j/a,ok’ T fof would necd fo ke
repeakd oy Sutad  different  Siress ampllictes.

Once Hhasc are plotid, a Lne g best fie Can ke adloted
R etwmunas G  relotoshp  fpfween The Sress
ampldbude ard The rumbes o cqdes. Popendiny on
whefhar e makngl w ferts  ar non - ferradd, The
/a/&ym Umil ar endwonce Lmid cun e paloed -

Ttu fa,(:ugoua [% ¥ a componet  cqn ﬂ%m 6(%/0
W%M(f even  wull W%ﬁ ‘(/dénh"ca/ Jpec men.

P/S) N cueves are uded o e probakillty ¢

W c/fexgwdmnwwacm\mcﬂw/

e Sarme  Siresd.
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Quastion 4 conkuued ...

@ Please e cubt%m,m on  post (c) As mMean stress v
& specimen & increosed, tha  fatgue e i decreqved .
// a compaorunk w tusted Wil a hﬁw mean
Stress, on order fo gee a Sumdar /m(.’tgnu. éy«_ 70
a Componenr wikh @ fowe  mecn &‘*rw/ (hen fa
SMeSs  ampltwde muar be pedueed . e dhes words, The
»e/atmnm behveen Mean Shees Mo(/%bﬁjwz
,éyg v JWJ&%( propertional

)

\ Shrend mpmdﬂ@)

(ﬂﬂm

Goodman  Ca = 0w EI - ( Om )]
gTrs

Ceber Oa = cmC/-(om\>j
QRAS

Sdetsg G = o::[;_ (cmﬂ
(<Y
y
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Quuntion L <ec) Conktruagdh - -.

Tt are tu teorss  of  Goodman, Geber  and
Sederloudq,. Gewer ' thaoy W Mast eppe optimafic
Whareas  Sodec 'bwrg W Most  Cconstrvanie - As @

"C/Wbt aSGo\Ung‘s "ﬁ\w\ﬁé Pr@vvaLA a movrﬁm (.j/

Safdy. . In  re experumunal  reawlts gmwulqy
gl between Tie roguen g Grodman aad
Geoer, The major  differencee wt-  Sederbeng's
theery | rofhec Fhon The ok w0 o AT

e y‘_ud STW\S“\ o&, (N} W\-QJEC/de V2 Conaide e d
rothes than ™ teasde Strength G o matered,
Wk Gaa Gocdman's equa/lén otherwese  sdenbical, (F 1S
no S Thot Sead Seclubw% v more ConRvaae .
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