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élm_q;‘rm%smm‘rmﬁﬁmaﬂﬁ%ﬁﬂ,ﬂﬁﬁt@mﬁmfﬁmmmlw,Irave|
1 efari, TEER =, A i1 7AA defimtion windows T TEIE fFm 1 w2 2l 9w T 5 TR
o W (3, W i) F ORI T R Spcunculmnlrccﬁwrﬂ?{‘qﬁmmq:g,aa
fa;ma“tS-fTTdelinumn\\'mdm\'Q’EFW?IE??]WEF'THﬁﬁfﬁ%"’nlmﬁmm. ‘7_11"3-311%
wed ZeEn W FAE AR @
. pud_ﬁgmmmiﬁmﬁmﬁémmﬁrﬁﬁﬁmﬂﬁ%mﬁﬂnm%m
fim =T oW & :
" pad—swmmammmﬁzmﬁ%mﬁmma
= DRAFrEDFxLLETEDPAD—wmmmﬁzmﬁ%mmmg
fei angled sides 3 rounded edges TH %1
" Muni.md—wmmmwwm#*ﬁm.m~mm%&g
T % fer fan s
. Pocket—w"_mm' i fem | mnm fl 1 &2 & fau e < 21 oz AR
mmrwpocke:mmmﬂﬁmwﬁ%ﬁmmmﬁﬁ%mﬁﬁm,mﬁmﬁ
w fefafad #aiz 79 t—
" Pocket—wmwmmmwﬁﬁm%mﬁmmﬁ
= DRAFTED FILLETED POCKET— FH FAIE F TF WH T F o fa
WA & R angled sides 31 rounded cdges WH 21 21

= Multi-Pocket— wmm‘mwﬁa%ﬁmvﬁ?ﬁw~wmﬁ
F THe FH F fau fem s d)

* sl \ Sllellmwmmﬂ%#ﬁﬁﬁ@ﬁﬁﬁgﬁm(mmlving)m
i add W ereate F fau fim smm &)

*  Groove— (@ | Groove s @1 37 farel ofel & A | wF 69 F G (revolving)
HATEEA F remove T F faw o s £

. EIUIL—IIUICW- = T Iwim fafim FwFwmE 5 92 0 F fou fem s 8 T
mm,?wbm?mm‘mmﬁamaﬁwm FEA 91 37 foee o @ 7w
@ 6 92 d@a 7 F fau fan @ e 2

CAD Hizamt @1 9= 53

° Rm——Rmmmmﬁma‘mm#m@mﬁw‘mmmw‘- £
ferm famm a2

e SLOT— W?ﬁm#mnwmmﬁfmmmmma’fmmﬂ
39gT fF7 S T W e o W e F den @9z e g € F
T I HE A T A A A = A

e  Advanced Sketch-Based Features Toolbar—| @ = ZEAT § FE, SOLID COMBINED
& STIFFENER WIfA@ 21 STIFFENER %1 S99 707 W2 F fon siamga wae T
HEA 9 ® fon e

e MULTI-SECTIONS soun— MULTI-SECTIONS SOLID %1 37m % EFd i
SirgEt B TR W W F e fem s #)

¢ REMOVE MULTI-SECTIONS SOLID— REMOVE MULTI-SECTIONS SOLID #
ERE] ﬁi@ﬁﬁﬁa‘gzﬁz HHA F remove FA F fam fFa1 S0 2

23 ANSYS

ANSYS HEAT w9 # fafi $an F1 wiw awensi 21 g w7 5 0 T wee-seed T
e HSfEM (finite-element modelling package) T #1 73 m=emaA § fem/mfafia (static/dynamic),
G A (structural analysis) (hinear T nonhinear 21), T T (heat lranffer), 3t
ot WEd HAEA (fluid problems), WG 71 EFE (acoustic) I e THEM M €

A 9 W, F YR aF FOE e 56 e g dren | e a

1. WHTETET (Preprocessing): THEA F1 9wt F

2, HAMA (Solution): W, T F1 & FA 3R 7@ F4A1 |

3. WS (Postprocessing): ST 1 WiFA S qftomdr F d@m
23.1 | @t YEATT (Starting the Program)

23.1.1 Y& (Preliminaries) .
Ansys 1 ST F F 21 TF € e GUI T WA A &1 e fafn dtm e o o e
S ST TS w9 w9 23 g 8 GUI faf a faim w1 | IwEm fEem S
mﬁfﬂmwmmﬂmm%lmwﬁqﬁﬁﬁmwwaﬁﬂﬁ%
ﬁmmﬁmémmmﬁ@mmmﬁaﬁhﬁmmmz.mv
50§ FW A Bl TE SR HEH Wiged FAME S <TI0 FEA T AETIHAA F1 HLH FA €
Ansys TN § & S ¥ qEa fE @ faw 254 @ fmm e ¥ e e et feew
e €1
1. gffad i
2. T A
3. ZEAR



i

4. FFHL
5 mfEea e
qaang?ﬁmwm%mh :
R T .
R ——————— | o~
r,gg;.vvli = ‘
avc fook

Mot Mgl vl
REP MR | PLANE P;l
OF. fbes PLOY N

fam 2.55—Ansys ANIZYZ fast (ANSYS output window)

CAD Afeam | uftTa 65

2.3.1.2 'aﬁ"l 3 ﬁ@ﬁ"' ﬁﬁ'q (Saving and Restoring Jobs)

gaen fnfm & v fafaa s nrrr AN T W ST v ) A A utefen 8@ 79 TR
W A ¥, AN A A 2 st e forzy e e fan =ry =nfem) n aTe, sH
e A EL W@ e A e e 7

afem W save F F0 Ansyy Wferdt g 1, wma @ o Jobname.db #® F 8 W GlzA F
Jobname db FE BTG R TGS AWM T Jobgane a7 AW F A At 0 fEe fEm e m |
Ansys T A Y n e ay frirn gt om s oo T o A @ w9 w60
5 e et 2 0 e fritn 3 e stem s A A A ave) TF g5 e

HEFEH A AR (save) T forw, A ey e ) 21 s 7 (619 2.56):

1, FPH B W T AT

2. THEA ) U A0 7

3. OK #1273 W faeps; a1

Save Databate lo Diectones
cuners\thres

ansabon dby %
e ity

GUI db
HONLINEARMATE RIS
plarmctres shrack o ot
FMETHOD db

teltweight do

Truss db v

List Files of Type: Dinves

[Ostobasefre: o) =] [Ee T <] Mewer |

T 2.56—Suve B2/H (Save Database)
wfea® BT A, File > Save As 1
AR-AR Ansys YF F 30 AR T 301 {976l Job 9 T3 F A@TIRAQ #1021 F 9 A0
1. i~ & IUE HE)
[} Ansyxﬂf’cﬂﬁ.??"ﬂ‘ﬁﬁ'ﬂﬂm?ﬁ ﬁnwﬁﬁvﬁnﬂaﬁamﬁﬁeam
o T Amsys T TE1 T &, A gfeferdl T wm e w
HT3T— Jobname.db T resume T AT AR (TEF, L, AEGIA TAR) FOTECT F
T restore FL M
2. Ansys WY & 37T Utility B &1 9090 & File > Resume 317 feamd 23 4l 901 4 i @
faers F1 (fam 2.57))
o Al T IV WTEl F T
o AT F resume T F AT OK 727 W faes w4



56 @A Wy g

Resume Databace From Drectones
c\users\shiee

3 RapdMinerS
(3 Contacts ¥

GUI dbb
NONLINEARMATERIS
planestiessbracket db
planestresshiackel dbb ™
List Filas of Type Dives

[DotobassFies (o) =] [Ee

=] MNetwork

I~ lgnote parameters on do file I™ Suppress auto plalting

o 2.57—ftegw T21W (Resume Database)

2313 W‘Fﬁ wH T (Organization of Files)
Tvﬁt:\n»:ysﬂﬂmm%ﬁmmﬁmﬁaﬂﬁﬁ'ﬂmmélqﬁANSYSﬁJobname
fafze fmu farm & i o @, @ 7 A weE @ W File* T w « 5 afria fafe wrm
w1 st e €A FE Jobname “say Pipe’ Fféw fFm €, @ 0 T W § a9 S
Hifteam wil, falvm vaeeen & ma fo 7 arey: pipe.db — A WA ()| qE wEE ity
Hm w7 ferf st feit o TmaE AR ww
o pipedbh: STEQ EEE () TE F AR |
o pipeerr: 37 WA gexon AW e 0 e dEE @ g T
e pipeout: B ANSYS HAECH (lext) 1 3TIZYEI TE AW F9 F ANSYS session F ot
S @ A e T )
e pipedog: T L W ANSYS FUIS (lext) F A TEF T F A I9@M R0 TR
AT ANSYS #53 are @t il

2314 fifén it @il (rinting and Plotting)

ANSYS ¢ ¥R & ufrowi w gfvw st afemsi @ fwin s # 5 e w9 S5 W
wefifa da &1 e, aw @ fednm w0 fr fohd B e w0 sRom e § save
FA ST A wn

WA WA N, ARG T U Plot Results F 30 w7 T 79, T4 wfeomii 7

Sl ww A S e ada faan e @ owm g s W S e w e o d

File: Save As 37 3l wRommd 31 2iwdia a3 3 fa v wiee 99 21w =1 9ONA 96 T 4 W9
fif s v 1 Sawen S fon, R (displacemenn) ST® FT 3 0 List Results T Nodal
Solution 1 93 &)

CAD a1 afem 57
ST aﬁ'{m 3?' T ANSYS Afeferd) T § List Menu 3 79 it save faam s 7w
%1qummmqsuvcaﬁﬁmﬁﬁmmﬂmél
wa Ansys JEfE T A Ayl w6 wdom wie G A v of @) S @ save B
syvaa € €, @ Plot Ctrl > Hard Copy 1 21 faseq &, 5 fF To Printer 31 To Filel
2315 W & WL fimn (Exiting the Program)

Ansys ST 1 TofSE TR A exit o 1 e #1 1 oA fawemon Uiility 16 9 save a7 ferm
&, T File > Exit 1 =99 &%, s f& fors 2,58 4 frarn 70 21

L ANSYS
Exit from ANSYS -
" Save Geomeloads
€ Save Geo+LdsSolu
(" Save Everything
& Qua - NoSave!|
ok | Concel | Hep |
T4 2.58—Exiting from ANSYS

232 WHAfET 8w (Preprocessing Stage)
2321 UH WEA & FEO1 (Building a Model)

ANSYS Smm § %¢ dfifga-ae (finite-element) faveraw ammam €, < v wmR e
faeram (simple linear static analysis) # fed SQH &fors: Afieitet faeram (complex nonlinear transient
dynamic) TF BT 21 T WRfTA-a wizw F fmtn & fou fagemm & fed 5= Eukakcoik: oo
T R ST T B A U6, TF Jobname 3R fayerw vinw e ww g

WM, PREP7 WO 91 I99M a6 WA (clement types), @@ ARG(T® fE@iE (clement real
constants), Wifd® ™ 31 wiza wafufa &1 wfenfrs w0 % fern fFm wm 21

T AR T TR € R ANSYS 2fepa favemm 3 fem e w1 o wone T e g1 A
wies F faweroon 1 orea, wERd % A 0 feen @ I @ o o A § R aF W
Hffraa @ W ¢ % e v g o & faw wm # gfem 9w GUI A i T s T
1 T W ST fam (S1) F w9 8 wfta w0 faw, e sl @ g w5t (R 2.59):

1. Go to Main Menu > Preprocessor
2. Select Material Props

3. Select Material Library

4. Select Units

5. Select any of the working units

6. Click OK



5 wEg@ET T
AF"?“""’";\;:W

P

ey 0 MM 18O

e e cxX R |
e et L8 T

TspeastH
TS ot

save pe! sy pe/ O

ANEYS Yo W

s 2.59—S.1. THHG @ VT HE (Setting S units)

2322 T@ TER 3R refes feniw &t uftwfes @

(Defining Element Types and Real Constants)

ANSYS T library #1100 & sifews fafvrs s & o W €1 WO a9 T
wEm 3R TF IYE (unique number and a prefix) T S A A Tea &l ﬂl T WEHn| R
ofeafed A % A, user FPREPT § TR wfiw)
1. Go to Main Menu > Preprocessor
2. Sclect Element Type
3. Go o Add/Edit/Delete
4. Click Add.

A AEE fremi 3 R S aE W R a8 6 beam element 3§ Cross-sectiong]
T A TR F W, AT 2 (el constant) F Y9 T2 3 vw wod e e T, it ’qg‘\j
N T Al e 7 e W At fra e s e ) asd o g s
FRE (real constant) 1 strwsm =@ ol €, i T @ OWE F fAhE ae i osem- aem Eltic
fra @ wwa € (26000 ‘

+ Go o Main Menu > Preprocessor
« Go to Modelling

Go Create

. Select Elements

Select Element Attributes

N e e o

CAD i & 9t 59

s AN R T T SRR T T - T, TR

T el fd WO IWrvtee Fasvesn Waro Wead on rn‘

pwe et 2B
ks

SAVE 00| BB O] QU1 Foasiieny

fars 2.60—R U1 (Elament attributes)

2323 wnoft TR F afewfa@ @ (Defining Materdal Propertics)

S 7 wh & for i il @ v o § st & A, sifs o Es m
nonlinear, isotropic, orthotropic T anisotropic, FAT @R = @ w fft @1 wa ¥ qa HEF
i areafas frtis % ma, sifas i % 9 G2 o T weed wem a

izfraa fortm wen 7w defera Tz F afoaa @ o afe w2 o favee
wiza i W FE AW F aEn % fefor g T2 f w f) ¥ 2 A W v stEr
wizsf T (unique reference number) F T4 F IR €1 #afa dzfroe o w gers 9 -a@ (fnite-
clement) fazergm & faw srem A wfenfea fn w1 wwm §, ANSYS Sm v sfaem e e
A (archival material library file) @ 2 F1 T fizfrga T FHAEA FIA W OReW A 2, fo 2
F [IHE FTA E AT T R Faven § g 3w w21 wers fefee e F o e
WA B €1 WA St e il I & fen Smdn WS90 OwE 9ret Jed
3 (F2.61) F1 AE0 F0 A T #)

1. Goto ANSYS Main Menu > Preprocessor
. Sclect Material Props
Select Material Models
. Provide o matenal 1D number

!k W B

Select from the available sets of model



fa 2.61—82fcam Turend 22T (Material property data)

2.3.24 Tee & FW{Or (Construction of the Model)
mmﬁéﬁmqﬂﬁﬁ'lw&mﬁa%ﬁ%m,mﬁvﬁmﬁmquﬁmmmh

T w01 & 37 T@ T T A giza sl ok WP HEw A g
#: 3t wiefem st Frtee Ty
am wfafem (solid modelling) % 4, wiza 1 Fnff @ SFfa & v faw %, 3t fin
ANS\'S*mmﬂﬁaﬂﬁﬁﬁﬁaﬁ?ﬁ‘mﬁ%mﬂwﬁﬁfﬁl meshméfﬁmﬂqﬁ?ﬁ:{ﬂaﬁﬂ
SRR R TR A e )
fm‘t?ﬂmtmm.‘mmmmﬁa{nmaﬁaﬁmhmmﬁqﬁmﬁ
mﬁ:ﬁgﬁ*ﬂﬁm,mmmﬁwméﬁﬁﬁﬁm,mnﬁﬁa. e, v 3
23.2.5 e [ & (Applying Loads)
e PREP? isitir M SOLUTION 977 1 3Pm % o) o =1 e ) T EW
& AT, fvEm e i e fren 7 fnf T, €S A TN @apply loads), wre T
faey hfjf" T (specity load step aptions) 377 wfrfm e e (finite-clement solution) ¥
Wm‘mmmaﬁmﬁfwﬁwmﬁzmﬁﬁmafnnﬁﬁmaﬁmm%ﬁmwmm%u
W;ﬁﬁv_,’ﬂaur:ﬁew S i e m}rfammmmm?mwmhmwmgm
S ﬂlfﬂ"}l ANS.YS arm frafafe favemm e T FIAF stanie (A steady-state ), transient
mﬁh‘rmamwhn ST T35 mﬂfm’hﬁ;mmﬁmﬁwmﬁmaﬁ%rm
mm,mmhmmwﬂﬂwﬂtfmmwﬁlélhmmhmhﬁwm%

i ! TR F
ST 20 &1 e e fe e i faf, w5 b o i s AT ﬁm( #

Faerm sem st fagemn faae 6 fenfr  fomy

nﬂmmfmm'nnm?n rﬁmtﬁmﬁm%,mﬁmﬁ.mﬂq,mﬁmiﬁﬁﬁhlwﬁm
mﬂafnmﬁmmnmmiﬁmmaéu,\NS\'smﬁdﬁﬁwmﬁhmﬁmfmw&

CAD FFAT 'rl_wfﬂj_ﬂ
e DOF constraints

o WA % (Surface loads)

o G5 w2 (Inerti loads)

o A (Forces)

o AE AE (Body louds)

o TMEE WL AT (lurces) o ‘

2 ey w4 AR e i wm e T v A w2 AR A A T e

5 A o T F AU, UF
guravomy ¥ FOFE f0 anm gia e en 21 o Ay fren 85,550

(conhi 41 v B

2 L2l A T R e e AR R P e e )
i AT AE A g kit T %) e et
zframt A (ransient load Instory curve) 1 %62 7 0 famfss wea @ @ 20 ?! ™ = ) s

; : i ! y e FEA

g # i fem s awen gigvie sren 213 qeg e G wfork 77 nonlinear fzamm q ! =
sferrr TR W S e s ) w v ) g S & £ A 6 A A 7
spafin 3 W E

23.3 diege T (Solution Stage)

sy F04 & AT, ANSYS Main Menu > Solution > Solve > current LS ™ =0

2.34 QEERET B9 (Postprocessing Stage)
2] ST 39E § -
o U 1 W VRN v Tyl gtz W Atee F e s W wE T = (5

7o) W o F1 W w7 F fo fFm W £ POST) § w #1 F oFAE F
ANSYS TR T=] v T B R AEeTE )
. Sﬂmmfg‘?’?ﬁlcunmurdlspl;ly.\i,fi’aﬁmWW@WW
= WA W2 F ¥, R gz S, e FE e, T 520 F A v AR 3
o POST26: 72 fAwTA WA (time history postprocessor) F1 STAT =1 T3 =01 e
ﬁfHﬁT‘ZW&ﬁWMﬁWWW%WMW%IPOST?.ben(erW-ﬂm
39 WET 2 ANSYS Main Menu #, Time List Postprocessor 3\1??1 7| giomE 24 ?F-ﬁq
T (W i) iR AeiEg e & o g W fEn @ TEa 2 59 POST26 FEas
T sinfoE T SR Wea Femi wmEe €

!:, . 3 7 = ;7‘ Ll. 77 . ]

B

T M I CAD AR, #7@E, CATIA 31 ANSYS F1 §& @6l W 5= &1 T 21 395
AN, 37 AiwAEH T 3Tm e wm A e geEn vl == o f

aag



(DRAWING UTILITIES AND PROCEDURES,
e T ——

3.1 ;131T w@ed (Drawings Standards)
consistency I w%mﬁ?ﬁﬂfﬁﬂmiﬁwﬁmm 3R )
mf’q’(a;q;q. mﬂyﬁﬁ'ﬁa&tylcs)ﬁmﬁﬁ mé??ﬁﬂfﬁﬂmm%}ﬁﬁg@%
Wsﬁnﬁm#;aﬁmmﬂsﬁwﬁmﬁsﬁwmén
M cukakiicutcad (Define Standards)—=SH H Fifia 01 F e, 319 v e
mﬁ?ﬁﬁﬂﬁ.wﬁﬁﬁf,mmﬁﬂlcxlm%m‘ﬁ‘fﬂﬂqﬁwﬁmm%_m
amg@.d\\'smmm%mwéﬁm%wﬁsavea:r&%]
o ogd ¥ e & Tl grgn @ @\ (Check Drawings for Standards Violations)—
e F e % fn T N e 1 siee A € 3 R I 9 i
T $1 A T i T W A T R S W i siee w8
o giwerz ®AT AW 3R T (Translate Layer Names and Properties)—<rat THAR ¥
1 a1 g Frafa FR Sregd @ e a6 fan R & A9 9% wwm #)

3.2 g (Toolbars)

s E T 670 AR W A I S, WSS TR Wefia #, oi gefe wefita
F1 3 T 1 VR @ (hide) TR §, T T T 3 AR SR TG T §1 TN
TR T o ¥ S T I B E 9 09 9T TISH A uifen fedd @1 g 9 W W
%, 9 ey 929 W A v w81 FE-a F 6 O SR w AR E e e wesie
Tean R ¢ forh e s g §1 i TR We, 9 WEE WA 9 g6 @
% WemdaTee Zean efil A € W g &9 & i W 2EE geEn fewiee ®9 A weikf g g

3 TR AutoCAD® FWis S Properties, Pan 31 Zoom F FA-TG Microsoft Office ¥e2
TS A New, Open, 311 Save Wie g &)

Display or Hide, Dock, and Resize Toolbars
AutoCAD RN B % Zermm wefefa wem ¢ < R

o w3E gEan

62

O S Zrén TG St AfEA 63

o Styles TemAN

o Layers EAR

3““@“”*1“3%“‘@“%?.31'T1mmﬁwaﬁlm.rksmce%mﬁsavciﬁmﬁﬁ%i

3 ST G2 K ZEA 5| T 10 e e e e e &) T e e
W?hﬁ’f?ﬁi"ﬁf’ﬁf- 3ﬁmmmﬁwm(mmqmﬁmmé,mmm
e € T FA A WH R SN GO0 S5 A e o fen 7 g e A o 2t B
e @1 SN P W i e 5w b

Tt wefdfa & & ferw (1o Display a Toolbar)
o il ofl ZovA W - foE i Wiz i ogeEm w fre

—

@ w BF T F T (To Dock a Toolbar)
1. ZemAn A fE | Am o g s s ut feamn A2 2w T
2, ZEAR T, A, WG A F 2 A e e s
3. W@ TEER F FE ST 4 H W A 2, @ o A o 2
qmmﬂmmuﬁmzﬁmmﬂﬂa’fmﬁaﬂmuﬁa?mmm
(hold down) @I
T® ZAER H IFRE BT %K T (To Undock a Toolhar)
1. TR F 3 A A9 WA W wh w@, din s i feama w a2 A T
2, TEAR F THF TF fHY T A B g HE AR T release F

el &g w0 & T7Y (To Close a Toolbar)
1. afz ZeEn = fFm T €, @ 38 aEeE wu
2, TN & FH-TMW FA F Close 927 T fFas F)

33 gﬁﬂ e (Drawing Template)
@ o A9 T I AR T €, A T G T FEE A, A FAE W2 T AAAE
7, @ startup 31 0 enter F; THF 2 filedia R 1 enter F
. Application T W e WU ek i1 F e o ¥, farew ™ s U
fasea erEm =i A, Files 23 W foem U
g 78 W, T Az Are W fawn w5
s Afemm 318 4, QNEW T3 fofe fewiee I00d Thga 1M 1 T e ST contents
T =9a-faersw w1l
. UF IR Imez wiest g4 fldw w0
6. OK W far® =t

TN S

wm



64 FERR TET 3R

7. T T W W
¢ gEM drawingl.dwg T
ﬁﬁﬁ?mméﬁﬁg{ﬁﬁqﬁizlm
fewiee EN T drawing2.dwg il
EE wwis vfafe: QNEW
i‘!!'ﬂi @iat (To Draw Lines)

o T T H . .
feaeg F1 ITEM T T A FHE A W coordinge

ing FRTE
ew menu Drawing . .
ﬁ;Ngs“aa??ln;lmﬁ’“' A He ifs
ﬁ?m,qzﬁ'a‘q@‘ﬁlms"ﬂﬁmim

1. ¥ Draw menu» Lin H

2. Wy fag filde H g W
values enter & TF € . . -
o P e e e T e T S e et e

- Wwﬁ#m.ucnterﬁmmendnmﬁamaﬁ,

fret s aifafees et B S T fiig e

A YT # O 5!@?“@closeﬂn‘ﬁ’%fﬂqgndmc-kmENTERmlwﬁ%

e & o fig W T W g6 FO F g, LINE F97E 31 i & 76 % sfr fifey
Start Point prompt ® ENTER <amd|

EEE Fig wfafe: LINE
R figsll @ fie & @ fmio e s
(To Create a Construction Line by Specifying Two Points)
1. Draw menu » Construction Line W faee %t
. i 1 3 T (roor) F Wftfm FA - s fiig Fie w0
. T g iR W PR Y e e @ i e e ey
aFaTEr fmin @Y fie s 9% Wl
3 Wﬂﬁﬂﬁxlinesf—ﬁ!zﬂ%éﬁgﬁmﬁl
T F TAD H % Tt ENTER Tamd)
' Draw ZeER

B Fwie wfafe: XLINE

S oEwoN

To Create a Ray
1. Draw menu » Ray R faer &4
2. Ray & fore wah wrifirss fig fiftw =)
3. ww fag fidw ¢ v wem A Ray 1 e wihew
4. IMETIRAEER S fRe @ & f fig At e S T

3T IR 2 AEA 65

5. A A Wl Rays B0 w1 fig 4 s e )
6. WU B WD F F o ENTER
EEE TS UEh RAY

34 qieiter g1 (Polyline)
i A T SEL N  am am e i A AR A AT T
v, Ak W 2T F I o #

[

Pipo symbot Diffening widths
o 3.1
Multisegmented T editing 0 71 29er37 757 7 5 waA A AT AT 71 TEET
t fow, oM ST < A T R A A o ) e A A, A 2 PEDIT R
g qﬁz?ﬁ! o £ T individual line % are segments § 7 F A0 EXPLODE %1 70
T B
o 39 SPLINE F 9 W ¥iomsd- e Wi 91 1w arafrs wrems § 3ty 7 9 2
o AR T F 0 closed el # owwEm w
o 3T HAmiwH 0 HWA T v GeEm T
e Fmiie [T UTelesT 31 &7 (To Draw a Polyline with Straight Segments)
1. Draw menu » Polyline W faers &7
2, e F Ted fag @ fafde @51
3. vER Vel ©E % w9 fag @1 e w0
5. UiCET @ close FA & fom uzw Z4am 1 ¢ enter HLU
a3 T i el & s fag O T el g w7 % faw, PLINE w9 #
R § & %2 iR Afes =R 9P W ENTER <9m)|

@ praw geEr

B sWiE U: PLINE

& g 3R ands wifEym ‘ﬁFﬁ'mT-! 4 @t (To Draw a Line and are Combination Polyline)
1. Draw menu » Polyline W faeiss %)



66 e T T L
2. Wf?ﬁﬁﬁ?ﬁﬂﬁ?#ﬂﬂfﬁﬂﬁlﬁﬁﬁﬂfu
3. Wmmwmmﬁﬁ‘vﬁu
. WWWu(m)cnlcrmmm'ﬂml
e L (¥ enier FTF 1A T A
WWWWWWWI
wﬁlﬂmﬂﬁimfﬁﬁmemliﬁ@mmcrnlﬂ

@ praw geEm

BEW e 9fafe: PLINE

T Boundary iefiemsT 'R % fag (To Create n Boundary Polyline)
Draw menu » Boundary ® oo WL
Boundary Creation dialog hox 1, Object Type list 31, wieftems™ A1
Boundary Set F T, fferfa 0 A UF F
aﬁmu{dﬁﬁméﬁaﬁﬁﬂ‘ﬁ mﬂﬂﬁﬁﬂnumlmyﬁlmﬁ%m_mm
aqqaim‘s.afmﬁa%:fﬁﬂmfamaaél
. Boundun‘ﬁ?‘ﬁﬁﬁmﬁmm?.ﬁﬁﬁ‘zmﬁm. New W faer
m.mmmm'«mmm Bmmdurym?mmmmﬁmﬁm
1 i T HeE S e A w5 g
fo aigzm W faer@ @ (Click Pick Points): ¥or &6 % i 37 faged 1 faffe =1 firy
ST UF Boundary TR T A €
77 i T WE A Fe g e e, SeiRE W UG F 9" F O @
THA &1 9 UF G A A3 T A O HE 81 AR A9 A@RE A A F Boundary #
F wifee F07 9ed €, @ Island Detection W @ HU
Boundary Tz 7 3 FTE A AAE F01 F A ENTER 401 F37E Boundary
¥ T U WieeE g | i 98 e 38 9§ A 3@ # 9 T
SR T STAE T ¢, 76 oA 76 < Wl 81 e, 3 3 R o i &
e A T, F A S g )
BEEl sus wfafE: Boundary

i 3.5 LICiuE (Polygon)
A T A AEAER T AT Werm W wwd §) e A wnge e, 7, Yo,
3 924, RECTANG 3% POLYGON, srrsn s frafim widmm =1 & fau v gvm faf
reliemsa s F1 @Al § uiafdd #19 % fow EXPLODE #1 IWiM FX 4 €

w1

B
2,
3

g g W (Draw Rectangles)
SrrarETl ST WA WA % P et AnG woamam w2 s, e, Lal
g vt TR Y AT ST TR B st sy e e e o fribm R E—fillet,

h_“"rr(. Or suare I
chi

r qlefnfa J1w (Draw Regolar PPolygonsg)
3 L2 ATTAE AR A A7 e e e ety s w ey frey ferg A sy
i T A A0 ufeftnfa fermy 1 s g o faz fafd #)

TA {/ 7\
\.\ K i
0\ o) \O 4 2

Inscribed

Circurnsernibed

farx 12

uw fon gan ufeftifa @ (To Draw » Circumseribed Palygon)
1. Draw menu » Polypon W faern &1
2, FUTE AR W, ATIH F) W enter F
3. e (1) F @2 ®@ A wn
4. UF TEA F AN N CF G A w0 F e oenter #7)
5. fa=m @46 (2) enter F

@ praw FFER @ far 13
BEER wuis wfafZ: POLYGON

w ft @ fffe w0 dem o & f

(To Draw a Polygon by Specifying one Edge)

. Draw menu » Polygon ¥ f&@r® %11

mwﬂm.wﬁﬁ’ﬂ?ﬂmwraﬁl

e (edge) T F

s qiea =T F fan aww fag fafde w5

. ufcliia |2 & 7EA fag @ ffde w5

' Draw ZFER @

BN wwis wfafz: POLYGON

A



TR il rre grEn 8
¢ W (e (Lo Draw i Inserlbed Polygon) e #n W 69
2 ¥ — —
mhm ™ % WA wE ok
« Dipariofis i i Continue an are with a Tange li-mﬁ - = fH'U
e et ) e eniet w (1o gential Line)
M [, Ak w PR

o nm.‘uu! afefinta v
= e T

2, AN
leftutt & A% A fofdre w1

Hf"’ fiasg it 4, it

2. Druwe menu » Line W faam, 73
3, qeA dfez W ENTER zand
4, A AW ener B A1 ENTER 2

sy UL rffefimiA fafdr ara & fn i enter 1y

5, fwn ward enter 1

@ vruw W"[_QJ § praw T m

e wfafz POLYGON gl g ufafe: LINE
3 i Ta Draw a Rectangle) % % . e i
ym a wA fer (1o Dra gl A ® WA TR A AR TF Ty Continge an are with a Tangential arc)

1. D menu » Rectangle T Fres ) |, wrk T ET
2. sl e w11 w4 fafde &y 2. Draw menu » Arc » Continue 71 faop: -+—'r|
4 T .lrf 7 fig ) b 5

¥, siAn W Hll w1 # fafd el

' Draw FEETT ‘ ' Draw m!m I

B s wfafe: RECTANG E w ufafe: ARC
4 ) :ftz?:f?‘mf‘ﬁflh?ﬁfaf?'v"mh—.n P : :
o faffe w1 um ek ) i ENTER 797 2, 71 4 grfes 71 = 27 51 99737
7 afa fafd . B H (To l)ru.w an are by Specifying three Points) g, FAM T A R AT e A g % ta7 %1 fff w73 % o o WA 2w w3 7
1. %1 Draw menu » Arc » 3 Poims W fams %1) oz fan i I, Ak W g fors v, vk o - 2
2, wrtn fur ol o uw AfEE T (Creates a Circle)
3. A v fag fafda o >
A faz fafde a5 § praw Zom ‘@
' i9: Circle
Draw Z0TAT0 ' 7y |
. MLJ B FaiE 9fafz: Circle
B 7w v P . e =2 ey L
e ARC A T fom 7z g faf 73 7 (3P (F17 31)/2P(Z1 37&)/ Ttr (tan tan e, 7 fag =
lew‘ﬂ_"?m . i o . Wm'{’zhmcnlcr?ﬁl
PIc; Mgy 1 z uffe w1 M W= : 4 s
(To Draw an arc using a Sl!.'!:l Point, a Center Point U:Eil m#;-qd‘ - . T‘;’f?ﬁ; .m’ okl T AT T e f) W A [FE] w e S w5
\ e » and an Endpoint) fiz fAfE= 7, TF T coter 77, d enter 7, T ENTER 2410
. Draw menu » Are s Stan, Ceiter, End T {475 %7 Fre 1 (Radius)—757 51 fr7n 1 7o 5 21 TF T enter 3, T T 2 0) 5= ==
2. W g far fafde @5 T g 3 7z fag & 9= =1 30 wEa 7 e it = 2
Az fag fafde g1y |

4. T fig fafde a1

e

B wai ofafz; ARC




2rén e S wEE 71

70w W

e T

= (Diameter)— . fag (2) PR Y, T T enter %, 7 ENTER =31
1 = fafee F <current>. &

tan, tan radws
2 fax 38
oo wh-a T 8 A wh e ad @ e a4 e e e e
wEL fm = g TR g & T i

vﬁfawiﬂﬁgaﬂ?ﬁmmmwm@amén
o wEw W g fag flde w5 s fag (1) fffe =
o wEE W A fag fEE F w fag (2) fAffe F=

o wha w A fag fiw w0 fg 3) B 5
fat 39

.
¥z fag ¥ fren @ o1 fifdw e o 99 @
1. Draw menu » Circle » Center, Radius (or Center, Diameter) T faF %41
2. FF fag fAde =1
3. = o = e =5
3P
fam 3.6 ' Draw FoA

fot T EE FE G Circ
m%amﬁi@m%mmmmmmél @ Circle

o WA ¥ o e A fag @ e o R fAfé= F 3 siftezy & fom U= g9 weftar @ (To Create a Circle Tangent to two Objects)
o A S T e e fg W e F1. T fag (2) fafdm w0 1. Draw menu » Circle » Tan, Tan, Radius T FT 51 F9iE ¥990@] sifa@2 ©19 615 7% #00

|
2. 99 T TG AT F {0 G Feaa # 99 F:
3, wdE F ORI A A A gE A T i
4. 77 71 fa=m ffde w0

. Draw EaR

B FuE UZ: CIRCLE
@ sfsAaen & fem uw ffde fren & m v % T o e < " % . ¥
N L . - (To Draw a True Ellipse using endpoints and Distance)
* . e N & < w3 T o WWT@WW 1. Draw menu » Ellipse » Axis, End ¥ f#& &1
o e & gut et W fe siiene W fAfde fag uw wde, e, @ T T s 2. A s e AN g AR (1)
i fawn fffe ® <cunent>:

faz 37
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72 eR@RGEET
—_—= Wﬁmﬁﬁﬁqﬂﬁllll

3, W o WA ﬁgé{rﬁﬁ,&f]zqnﬁal&lﬂﬁ&ﬂ'ﬁmﬂ?mqﬂll)ﬁﬁ‘!am

4 \ﬁ'sfzﬂf?maﬁqm
3 ey e

fam 3.10

. Draw ZEAN @

7S WiafE: ELLIPSE
v oY S WO W I FEH UE FEEN AW HF F
Ta Draw an Elliptical arc using Start and end Angles)
1. Draw menu » Ellipse » Arc W fod@ H1)
2 TEA Fe (1 1 2) F fag vz ffdwe w1
3 Em e (3) w el e W oo 0 f gh ffde
4. sy wm (4 ffdfe w2
5. s wm fAfde % (5n |
i fag sl wwe fig & e sterm = amEd @i s X,

l Draw goar @

B wwig wafe: LLLIPSE

.6 SCALE

ammﬁmwﬁmﬂmmﬁmmﬁmmﬁmmﬁmmﬁmm
: fomu, s e wE 9 WA {3, 9, A freem fig @ wemtn w0 fe e
19w

fefaeg & o &t (Lengthen Objects)

LENGTHEN & w19, 39 sl & wfiwfer m it fer sifsizn 9 or 91 720 533 &
®  TFH (Lines)

Py Frmfirat st affmd 73

o 3T (AICS)
A EENET (Open polylines)

[ ]
o AUBIAT ENa | (Ellptical ares)
o AN FEEA (Open splines))

fomm AT (extending) afte fafifn (trimming) F T #1 am v w A —
o il Y A (dynamically) Rl wfze etz F e qa E

o TAE M A X WA H w0 v e om g e

o T T fiS A W w0 i wan o am i w

o rfmER W g gl EEd A e wm ff

2 aits@ (Stretch Objects)

STRETCH & T4, 3T U e facrmm 21 & it m sfvar siege afsrmn % 0370
e & 37

o W A S B S TN A e a5 a wm

o Tl SeHH W AE A FA f{E F sivw v ¢, @ fa wtwm =0 A 49 T E, 3

e, S F A FWERE R
el il W TR FC F o, 519 v e fig s fe faearm v g fie F 8
1

Objects selected with
a crossing seleclion

Poaints specified for stretch Result

fax 212

TRYEA (precision) & A streich FA & U, object snaps. grid snaps 31T relative coordinate
wfaf &1 STAm
B haet & I FE W A&l (Scale Ohjects Using a Scale Factor)

SCALE 19, 3 el $if=2 31 59[ 59 4 721 1 911 F T6d 81 AfeTa2 31 &hd 71 F
feu, 39 W AR fg 3Tt U TRE Ge ffdw wT ¥ GEfeew T A, A I9HE SN gEd 6
FM T UF Thel Bat F T A ST 9H 9 @9E FeE w5 21 UF Thd wet W 1 8
SR (greater than 1) &, S22 %2 21 0 31 | F 9 0F ©FA Va2t Aiw@E 7 e )

THfe =AW A= T AW A F AR 9 ) U e Bl 91 | | ST €, e
T A1 HTA €1 TH TRA BT | A FW (less than 1) e F1 FIFEA (shrinks) B



74 wrogm wdn En

i

Objoct solocted Objactod sealad by factor ot 06

fem 310

twte gt W FTam wTH ERE A (Seale Objects Using 0 Reference Distonce)
e R IR RS I I LG A CAL R AL Sl ST s T E N iy %
i et §1 T e e s fan, wl ga st fi e afisa swan fdder w1 ey N
fern, afq fadft aifim 7 076 QR K s © o o T 7 S umes W el wr b
Tt S s W Fwn s eyl e e q:rr]l-'lr. fetn o fawen wy Ty
T wE e i fen, Y@ g g a C Gl GBI cat i I AR I (-t I L I A s Ve w
T i i s w8 R e d (AR w e e st sfirm i fan AT 3 o g

FIUEM W QN 0 A sl m A agrn e i

fireft afsitae &1 AT (To Stretch an Object)

1. Modily menu » Streteh W frerm Wi
3, T fES) SeE S s e S W whn fitwh 1w D s i

au fag, wfir v wale
3, faafafe 00 wr at

o i frdtlea wdtoma, g, AeErr, A e wfde & s feas (displacemeny)
enter W10 g vl 2w, il v fefo aid e fam o e faeme & oy
firg 5 f1u, prompt T ENTER Zai
fegar  fen s feg fafde i, ofte (o gt s fem favife wey & o gag firg
fafe @t
sl fan i sito anlier w0y A o el A 4 G least one vertex or endpoin)
art s s s aretehed) g $0and il ststae @g s el el &
# s wn A qfaa @, fen san @@ oma s g

o

(] e i &l

B wwin wfafe: STRETCH

e T g e w1l ERE WA (To Seale wn Object by a Scale Factor)
1. Modify menn » Scale W @ w

2. T wr ailEe wos

3. A g fafde sl
4. TR DR enter W U W T B (Afdw ) & fem wir sit ferE w0

sy it sfe i 75

. Maodify FErarT
gl T wfafe: SCALY
twta @ o W w & ferw, (T Seate an Object by Reference)

1. Mudily menu» Scale W fim wi,

2. v WSS WY

3, A Nl A

4, v (TEI) I wy

5. el Sl GEL TR fagan W W R, w vty e % fan e enter T

. Modify FETAT [ﬂ
s wwin wffe: SCALE

forelt sfeitwe W vy w ofiewy aze (To Change the Length of an Object by Dragging)
1. Muodify menu » Lengthen W fo@rs %7
2. dy (Dynamic Dragging mode) Enter U
3 30 Al WU W R s e wen s )
4. A fag % frwaam maa fig W@, st e e fag A w0
rfr aifErwe I e sfvfaam (location or orientation) 1 9ga o @en @ Gl
i s 1
mm wwie vfafe: LENGTHEN

17 ERASE

s ot fafied w1 FwEm W A g N oseEm A Y o e

o T ERASE 7 firzmg

o T i T CTRL + X & i faermard w awe

o T YA 3l DELETE Tam)

W UNDO 1 3w w5 e # e né sisiaen @ graifi W ww 8 00ps ws
ERASE, BLOCK. M WBLOCK ¥ wait wiferm 3wam g werd il sifestaea 1 reaifid wi 2

fim® W A W (Clean Up the Display)

i & (blips) 31 vEF B fTame (stray pixels) A0 G- 3EHT % T w0 e e € o
fedt A% B FO ediing operations & TTE W HEd #

o fars ver F fAu, REDRAW W1 3w w1

o ¥ fowe F1 wed ¥ fa, REGEN @ 3wam &)
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aﬂg‘{-ﬁ ﬂ'ﬁﬂ[ﬂ[si ;“l S’ ﬁm ﬁ‘ 1 EZIQ Remove Ullll\lil ”l'l'ﬂ“fﬂll\ und Sl\‘h‘s‘
(Ren
M S AN '\l\] I TR L A Y
l\l\lu Jayen hinety ¢ ‘3“1 ent ( r{ T e hl“
Timens1on SIS
< plock t'ldlnllhl[l\ ¢

st W @ T E
an Ohject)

2 B/ % fau (To Erast
. E “t{{fﬁﬁ-’fﬁ] A e
e o et g T 0 0 0 1

1. Modify menu>»
2. Ww*rwaﬁ
enter F
mu‘!g’:‘agﬂlﬂ“”&ﬁ! Rﬁﬂfﬂ?ﬂﬁfﬁQL(ﬂfdﬂ) enter B
;‘mwm fezd & ferp ﬁ:‘@‘m)muraﬁi
<@ 4 79 Wﬂmffﬁ'ﬁﬁﬁfﬂlnllmkrﬁl
=
. tnur“wﬂwﬁfmmqmz@ﬂafm

mmmmmmf\wkml

@ Modify ZFET: @

B Wi Wiafe: ERASE
sifm B fau T e @ #et ¥ ¥ U (To Restore the Last Erased Object)
o FHiE ST W, aops enler F
sitm e A TR T

ERASE. BLOCK. &1 WBLOCK BT &1 Tt
B Fig wfafe: 00PS

fritd § afsia® a1 @ (To Cut Objects to the Clipbourd)
1. mmmwmfwmmm%l
 Edit menu » Cut T PR F1 319 CTRL + Xt 701 7 §1
SRR 1 Windows ST 3§ FIC (pasted) S ¥ foin 39 #
R wwiE wfafe: CUTCLIP ’
a1 e @ Fifdw g0 siv fa A e % gfome @ 9 T
Coordinates, erid snap. object snaps 3 37 2@ F ITM TR F TR T W F w7
& fau &1
a fagsﬁ % o {ﬁ fafde =% (Specify Distance with Two Points)
uqa:ii.uufs‘e?rﬁqﬁqfs‘zamfnnnwmw%.gmﬁfévzqﬁaﬁzﬁ:wmmmm
W;mmlwmﬁ.m@mmﬂmﬂammmaﬁmm
::dfﬂmﬂmwﬁmmm FIH F T A g Ao F T HU Move (1) T T
(2) 3 followed W T T, F U W i ffEr w5 o
1 9 fag 2
Wﬂcnp\'ﬂﬁmﬁl rag f—‘@ ﬁiﬁaﬂ‘

grgn f sttt sifuard 77

Copy of ahject

Original objact

r..._..!_'; . e P
e o : Sorerelte IS
(N : -
'
() ]l r »
§ P N Cam)) l:‘t' ": o« r : | [
e b 00 R el
L == e v Py
Rasuft

Olijnet solectod

g 304

Ane fdyrim & wa gl faffe HT (Speciy Distance with Relative € ‘nordinates)

i foig b fem -nf'1' W cnter WTE i 7w fan A fem ENTER ZATRY faedy s 71
i Ak fasell e w0 A @ wifde yE a en aan fag TR A uE T
e [ SE i

Re: W @ @ Wi 1w A f o s g ome fEAE (relative coordinates) ferg
€, il i R st expected) #

st w1 v Ffdns of wr wid w i fe, am s sl men a6 F WA direet distance
entry 1 ST AT TS 1 ST S 0, Enter Direct Distances 271

wedue wid & (Create Multiple Copics)
copY ig fam & feu S COPY #iE A @ (7%, ENTER 74

Base point
i [l
'
'
@)LJ

Object select Next point

Second point

Next pont

Next point

Result

fa= 315

dfras faseq &1 ST & (Use Alternate Methods)

A FAEE F move 3 TG F 0 grips F I7AM T RS 21 Use Grips to Edit Objects
el
T ST T W 0 W A § I I U 0 MR W E w5 § siaar 2w &
CTRL A1) ¥ Tafd F1 SN F, 3 el @ |el 9 3ii 9 ST & A e w
1 afz amu ani & Ao T wEE A % e e §, @ s A T e da e e d
Move Here, Copy Here, Paste as Block, 3R Cancel W #1 Embed OLE Objects in Drawings Gl



e

ﬂﬁgﬁmmﬁﬂﬁﬁfsﬁ st !ﬁmm(‘roCopyanOJec usng'w“’ﬂints)
1. Modify menu»Copy‘T(ﬁﬁﬁ??ﬁl

; mm%mmmmw

| g iz Fifde R

. o fag fifde FU ENTE

P Modify ZFER:

mm Fuie vfafe: CoPY

R aTd) g 1 WA

=

3.7 EXPLODE
s‘ﬂ%m“fﬁzsﬁﬂ@ffmmdisassembleWm'g'ﬂ!explodcﬁmmqﬁqﬁqm%
e, 0 7 e e w9 §

. Wﬂfmqﬁwiﬂﬁmﬂﬂﬁmﬁ

o 3 I ¥ fq FUE ST F uncombined B R

M Insert dialog box ¥ explode fa&ey 1 4% FE TF IHE F E=fe™ ®9 explode 7

T B
& wiF weH explode FT & Y (To Explode a Block Reference)

1. Modify T W, Explode W faca &

2. Explode %03 ¥ foft =t 9 it ENTER Tam|
it IR 9y FUe st § feaes a2, e, s e s o sfife
 fom grn A HeE #

0 Modity TFEm:

BB g wfafe: EXPLODE

f&f sz A explode FTX TWA Properties A Frafya &3 & ferg
(To Control Properties while you Explode an Object)
1. Xplode enter H
. Explode TR aIch ifesazy &1 w97 31
. A T T D afv ofei®R T w f #, @ wafeTa st F I Properties ®)
Fafam %01 & for i enter 73 R, a1 Wit waf sifeazE ¥ 10 properties T Frafm 74
% fa g enter Eac |
4. 9 propeny F1 3 AT WEd ¥, IF foIT UF H enter F "roperty F1 FIRT A
=R A e s & sit wive @) fiw @ wfonf fem s 2
5. el om0 faey M enter R, W wafH m H explode FA *fﬂ"l e enter $ T3
S explode 8 TR & 3R 3H &R AR property Tz SR T A B

- N

<rim T i s 79

18 3™ (Dimensioning)

o At 3T T STAH WY (Create Horizontal and Vertical Dimensions:}— 317 377 &7
e T A AT o Ay @ Al F e I A0 AP T €
wRf@d AT &MU (Create Aligned Dimensions)—17 39 M F1 a7 TFA & 5t arTE
gr fAfée T W StERE % A 2
et e 3 s T (Create Baseline and Continued Dimensions)—3TH[T
S T @ S T A A 9 A 7 e ) e smam wE e ¢ W e
@ gl
A2fe AW & (Create Rotated Dimensionsy—12fzz Amamdl #, amam @ = fran
@ A (origin) FFM W TG WA 2l

o I TERYA TN & Wy amam & (Create Dimensions with Oblique Extension

Lines)— 3T 1 THRI A5 35 T AT 37 W & 9 9 YA e & e T ¢
o= &fa Feafat 3mm &Y F AU (To Create a Horizontal or Vertical Dimension)
1. Dimension menu » Linear T faer® =¥
2. S 3 APE A T F F o ENTER 7, a1 e o g0 CRELYA e
(origin) fAfE= F
3. AW A TH R R 0 v, o amm fon A s a a3,
F2 FIW, A STAW ARA I edit T GF £
o TFEIH @A H WA ¥ U, r (Rotated) enter FXI 7 AT T M enter
o text  edit FH F U, m (WRTH TFL) enter F F-TH TFL WA H, Tz @
geiftm F:2 OK R 7% 1 FEF (< >) F e editing 71 overwriting ¥FTH ZRT 01
fofdl T S WA F) 926 O & W T 8 e F Ve 41 AR F text FgA AAH
TH | TS 7 A A text S €
lext F1 T F o1, (F) enter T 1 T2 U < s @ =@ A w0

' Dimension gFET:

Rl s WfafE: DIMLINEAR

@ wfga smm H'-!T( (To Create an Aligned Dimension)

1. Dimension menu » Aligned T {5 FtI

2. = F FAW § 994 FO F ¢ ENTER 390, o1 e it g0 e o 3afa
(origin) fAfd= =1

3. P T A e TR A T, T ext F edit T EFA § A text FO1 950 TR 2
T (< >) F editing A1 overwritting T ZR T R T ST ) 9eE S e AW
T3 E1 R F T W AR T text FEA AW WA A A AT A text LA 21
o WA TR F1 TN TTF 2 A edit T F (0, m (TR 3F2) enter T

[ F2 wfee ¥, THL S qeiE F:U OK W 7T :



§0 ¥ WE T
- text F T FH text F edit T F A, 1 (1ext) enter Ea( m%w
text T FATE ¥ 37 ENTER Tamd)

o Text &1 I9H % T, a (angle) enter FX| fR T2 T enter H

s T T R E

' Dimension ZEER: @

Sl FuiE wiie: DIMALIGNED

AT if@s MM F=E (To Create a Baseline Linear Dimension)
1. Dimension menu » Baseline W faei® &
fewtee =9 H, mmmmmaﬁmﬁ(onom)mmmm¢f—mqﬁ
e T F wY § W fR S 21 ST g0 ST T & e W fom w3

2. T TR @S9 (origin) 99 T & A0 seme HY w39 5y, M fo
7 F SR AW F 98 T F G0 ENTER @) S =efeR w9 § gy
TR, T 29 8 T d@m e a0 ffe g w g smm a1 v g

3. I TFETEYR T SA F1 [ARE = F AU e =Y W Iw@m S

4, FEETIAER TFHCYH €T Sdfd & 994 T 9 W@

5. FHiE T 99| F1 F a0 I TR ENTER g4

' Dimension Eedr: .

EEN i3 Udt: DIMBASELINE

IAWET TAAYE T (To Create a Diameter Dimension)
1. Dimension menu » Diameter T faes =
2. FEM F AU AN @ T T owm F+1)
3. AEVERATAEN faFeq enter FX:
e M text AW F edit T F AT,  (text) T m (multiline text) enter | HEF (<)
& ofiaT A AT T A AW UH T T2 W remove @ S 1 T F T
AR B rext A AW UH H GG A AR F text A 31
® I text FM TTAA & [T, a (FI9T) enter FI
Hret @A A e w51
' Dimension geamn: @
B g wfafez: DIMDIAMETER

fasmn amam @ & fﬁl( (To Create a Rndms Dimension)
1. Dimension menu » Radius RS

-
9. W ST, mmvrﬁmamwﬂwﬁl

Jrm TwEEn s w81

e

3, SEATEACAT A6 enter -

e ;m%(“;: ;mnﬁzntdz;;quj F 7, Cext) W m (multiline text) enter eI FIEF (<>)
WW-""TW T remave 71 T B AHZ H TEH
1 A W text EiEe] APTY HA A vz o AT ex1 Az 7
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o HeE T o (30 HELIX oR SPRING)
1
0 aeferm T
g ufafe: HELIX
’ HATS

c()NCF‘Fr :
ﬁﬁﬂ'ﬂ:] (femwfez)
—ccw (fzmiez)
gy 1 F 43 PR T v fog fofder
g Fr 7 [ <1.0000> fafder =7 T, AT h?ﬂf:lfé’-!af',azm ffém w3 3 ferm g
it fwtez AW B W fofder o673 3 fom g )
cmﬂmﬁwm (=] <1.0000> 362 3. v vivf oron fafme 1, e ot
et =it o w0 B2 &0 % fom ENTER w7y
Waﬁ?ﬂé fafdrz %7 M 1Axis endpoint/Turns/turn HeighttWist] <1 0000 7% 27
ﬁﬁ;‘zﬁ'm@f’ﬁ?ﬂ enter F7)
431‘['!'11 #, famiee s B0 | W i d1 v g o F 2, B 0 solid primitive 1 BT
ﬁmmmﬁﬂ%mm?ﬂmmcmcr AT fTFn w T 2
d forem & fere femtez W 2o s forsm 1 o 2
s Faem 3R Wi Brem <6 1 0w 2w e o w2
()
e T SR F I A (e w2
s fAfd t <2.0000>: T = Fffw %1 a1 fawfez u fafw w7 fAm ENTER 2
et A, fEwiee SME =W 2 W T 21 61 73 F AvE, 49 =W 5 fm frwter 59 T
wd enter FFT T SR =18 W4 21 81 ¢ (W) 3forms 5 vl =1 =9m ffew w2 '
= faffe F <2.0000>: TF =M fiffe #1 7 feriz 9w ffe =73 % fag ENTER 2391
i = % et fewiee WM T snar =19 = g dm d
a8 FAH g \
Hfem i % fAu T fig =M A1 ffde @ 81 o e i 3D o K w7 0 fem A
T 2
a1y A faig #fem # oA o afufe=rm <1 wfiwfe w2 2
s T fig ffde Ft ws fag wm # fEe @ f
¥ % fw S (revolutions) 1 wEw i X 71 ©F TR ¥ fAw A W Hew
500 & AR & € gerd )
YRS H, A i we F fau fewlee WH 4 31 R W9 F <nE, THE w1 wen § fo fewte
T FHT ZA enter FERU T UM F @ B &1

F19 % eI v Y,
l



108 zﬁuqzt_fz_gzﬂ
4 W@ enter &L (Enter number of urns): TF TN FAE enter FL |
s st e gt 74 A S ffde FT A o »
ﬁmﬁmaﬁwmﬁﬁmﬁm@mmm{mﬁmmﬁﬁqm
st i afe e 7 e 24 A wen (féw Fow E, @ A 7w F 9 enter T #w my,
Tum:?’-iﬂ';«laﬁiﬂﬁﬁ?ﬁ'(ﬁ!ﬁf?{xéﬁﬁ?ﬂﬁmﬁ#fathﬁqaﬁ%mw

[T enter F
fr@e (Twist)
fiféw e & £ 2 41 2 (CW) T FTEZEAFAE (CCW) f2m 8 Tt T #1 oy

feaw @ fau fewlee AR CCW 21
T [CW/CCW) <CCW> Fi fzam faem enter % #fas & foag fea= fam ffde =y

L& B M & AT (To Create a Helix)
1. Draw menu » Helix T fFa# #21
2. e F s F fom 3z fag fafde =t
3. s faem fafdw =3
4. ¥ frem ffde #3 n smm frem & wmm 9 fAfée %33 F fag ENTER =am)
5. faw = s ffde #:3)

§ wtsfem geram:

BRI wuiz wfafe: HELIX
@ tvd: 3p Am tee (fram &Y & forg, sy W faers &Y), Ao

3.20 SURFACES

3 AT IET A AN AR W g 2 CONVTOSURFACE #4i2 ¥ 719, a1y
1 & 4 faedt ol sifee #) TRl § ol wt g 6

e 2D HIAZH (2D solids)

e T (Regions)

o Gl (Bodies)

o3I, S-virerd T feitens Wer F WA (Open, zero-width polylines with thickness)

o TIEE F WY A (Lines with thickness)

o WRE & WA 3 (Arcs with thickness)

® T 3D face (Planar 3D faces)

S HAEl § HGE A1 ThA @1 EXPLODE FHIT & w9 YaEeR %4, 4 fasret F wa 3D v

IR #E A % o1 19 PLANESURF %90 1 374 9 5t #1 o fafedr % @ et
T I F i

T Y ———

‘ 7 % foT2 CONVTOSOLID %7z 71 3

mﬂﬁ?: o g

, e F Wa - € e

. ded T A, - w9 v

o T F ma afEE

m:mmw?w}coxﬁosounmﬁma‘fmnﬁéﬁmﬁoﬁz@%miﬁ
g o o 3 et 5wz b )

DELOBJ@WW@?E‘WH@M@@MWWWW
Fq AT @ T E AT A AEE F T2 F o w3 o 3

@ AEER ¥ TE TofE w9 @ fag
(To create a planar surface from an existing object)

1. Draw menu » Modeling » Planar Surface W f=rs =11

2, oenlerﬁ

3. UF AR F T FU

4. @AY
g s g
EEN wwiE 9fafE: PLANESURF
e & FH @ e &% & oW a7 & g

(To create a planar surface by specifying the corners of the surface)

1. Draw menu » Modeling » Planar Surface T f&7
2. WO & TEd a0 & AR wU
3. 5% F g &1 F1 fAfde F:U

0 s geam: [E‘

R Fuig ©: PLANESURF
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s.zlqmﬁwmmazmtvﬁmadﬁwtwﬂmmﬁn‘m

& wa d & & 2 (Creates a section object that acts as a cutting plane
through a 3D object)

IR (Concept)

A W R fag T SR W A &, A A wn W st awm

ween fag wE fag w4 aw § fErn S i e s i

T ﬁﬁ THVA A=A FAA B FAE A W [Draw section/Onthographie | 361 W s g, fty
T face A ol faig a0 oo w1 0 g Fider 62 o U FURET enter W Q31004 g,
T W FA T face F AU we e w1 A aim

A W @ fag ) aE wE  face WOAD L UE A lEE mmm f)

ween fag U fag vl A & fs W e da s e

LETY

o

Back

Top Bottom

Left Right

fa= 335
T g FE St T ¢ ST W U dae e a6 o a fagal % me
A=Az F s FTa 2
s fg ffde =3 o= fag ) ffd =
sen fag ffde =3 o= fag (2) fffe =

1
{
¥
§

SN vt she iyt

o ; 1
NIRRT EETTIRTT R
e g ffdse Tt 20 A 3 g IS

. oy, 14
A TR 1T e 4y oy TN faf
= | A1 1A HE RGN B VA fagy T gy

AN Afei g0

]

e o g
f"f'| Ser ton Boundany state 1 ua,
n# i

W0 0 o fa fidee
RALLE A ETIU RS ot Y dg it e
al t e vt IR S vy B (g Y st e

h"';” P AN S 0 [ gy 4 Wiy
g wE UCS OV ) A g gt

et {118 R R E R E T

oy
P FIMIE) 9 frne A a1
i ”"':Iﬂ“ﬂ‘:’:ll‘ll.'t S e g v i

AR B gt gy ot 8
At W UG UA NV wleRae gy

2 section object hy selecting o face)

Fail

fac? & o
(To crent®
j, Diaw e s Madehing o Section Flage g Py 4y
L) nifEen 9 face T Wt e wy A face B e ot o, fovmy sitedas wond e
L1 o A.
o peen (s A o Ry oy e, a0,
4 s A ST AT i e fry 5wt e
Qert VR S 0A T sife g

AW A Ry eron fentan sty B

3 fagall w1 IuE Wk Um DAY teer wam
(To create a section object using two points)
1. Draw menu » Mu:lchny w Section Plane 1 fers w1
2, A silEae W oara fag W e
3, fag fafde we
FagA siferaz @ fagn & st and v dersn e 6w e fon o #)

————————



CURVES

32
i : i ith pt)
Ry afsae &I (To create a section object with Jjogged so ﬁm(:m (Conce]
b Bineny, o 1 3 0 T pine
) g ffde + spline TW 2, JI N

SffrT aTHe & Modeling » Section Plane TR U URBS (nonuniform rational B-splines)
1. Draw ment » @ ’J‘T"“" ol
N d (=1 &) Enter F ferd ﬁgﬁfé!zﬁ o fag fafde =3
. e s F WO g 9 Fifde m;}maﬁ'uutrmmﬁmwmﬁ‘i’mﬁwmﬁmél
JWWmmﬁmmwﬁ%ﬁﬁﬁ‘?ﬁ' :gﬁmaﬁ?cnmm?m,ﬁqﬁﬁaammm’
5. 7@ fig &, o T T F T TN TE T I intersect T B gpecify next point or [Close/Fit Tolerance] <Stan tangent>: T fa7 fAff =3, v fa%59 enter
6. & o fag fifde w0 9 W, {5 ENTER zand) &, mchNTER =
7. G e F fam T fag ffde W ‘ .
@Wmmm%mﬁmwmmuﬂmzﬁ%mm 5
1 @2 e T E A
3
1 5 7
faz 340

Next ﬁi§ (Next Point) |
wa @% 39 ENTER 7&l <@ &, 7@ @& additional spline curve segments T2% BT ’iTﬁ =B

sifm fag &1 remove A F T undo TR F TF @R 7 A ENTER AW &, 1 171 A
mwﬁmmwwmmafm e e o 5 e 25 o o 1

(To create a section object on a preset orthographic plane)

fax 3.8

a2 &t (Close)

1. Draw menu » Modeling » Section Plane W faeis &2

b s e ) enter Te@t fag % HY Fe-TA co-incident F ¥ A W fag F WA FF AT I S (joint) F
3. li fapea ) | R (tangent) TR FIEEA 9 FI G H A ‘ ]

sy { wgRan fAfew FT (Specify tangent): T fag fAfd= F1 a1 ENTER :":a-'lw

U HH Sedae 99 T § S gEn ¥ | 3D m%m@mﬁmzbm e e 91 ST % 3 e g e 7 S 31 5 o, spline angent
TR " Plne S &1 7R ik r A perpendicular 14 F g Tangent 3R Perpendicular object snap modes F1 ST F




114 FTT EE 3T R I
"4 wEmeET

Tangent
Closed spline

faz 341

fire &1Et® (Fit Tolerance)
mﬁwaﬁaﬁmtmmﬁaﬁ%ﬂénmmﬁm‘mf{mm*
mﬂ#m%mﬁ@ﬁgsﬁxmnmﬁ,mm_mmmﬁmm
#, e e & o RS & 0 5 (T2 o 45 3 o i Gt 8 et g .
A fipz 2reRem {2 F <current>: T enter FL A ENTER 7am)
aﬁWMﬁOWﬁzmé'ﬁm“mﬁ?ﬁaméloﬁaﬂmﬁm
F01  FE A% 1 (e A F i 5 faga @ e @ st ferd )
SPLINE f333 3 (previous prompt) W 199 3Mdt 3

ehtey

Positive tolerance

Zero tolerance

fax 342

weREr Y F (Start Tangent) i
T T F T iR i fagah ¥ forw wevan = whnfen =
fifd= =it #1 ffde o3¢ (Specify start tangent): T fag fiféw =¥ 71 ENTER Tam)|
ﬁﬁwﬁmqmmwﬁﬁgwmﬂﬁmaﬁﬁﬁem%
ﬁammﬁ@pecify end tangent): T fag ffde X @1 ENTER gamd)

s

First tangent point
fod 343

/’——_N\\\ ) s . "
- T T ok et s

gpecify BN Tangent prompe 3 fax vy NZENCY of the (py
S ) © Sphine curve qugq.m*]

|

Last 30gant st
h'. 4
o2 7 TATEA F & Bl od yq’._'"n f-r.‘{v?_
-ﬂ‘cn(llcllldr AT T W2 A g T T d
: r:ﬂ*’a #1 fetez T B o a3 5 gy ST
A 2p @ 3D zmgfm- M ¥R TERR 52 atoherss
) frrez ATIA B A F 1 1) ey

k. “k‘!':v:xh’, 3

Cquivalent splines ¥ sfrafty wrm # st
(DELC BT (deletes) })
o - f A B 0
To convert 8 spline-fit polyline to a spline)
( 1. Draw menu » Sphnejrr ¥ %7
2. o (H=TF) enter F1)
3, TF T2 WA 1 s ENTER

i 1 i T T w e a h
(To convert a spline by specifying points)
1. Draw menu » Spline W fF7% =71
2. e (1) F fam yEa g e =3
3, W T F FI0 WA (28 5 7%) fffm 3, s ENTER <)
4. S S ST T (6. 7) FEe 7
2 4

w
v

-~

fa7 345



i A Syt ;ﬂ; A ~
14 4 arg 1t ’Rq“ﬁ ey wrft P afy arerm - s '
sfpvy & g e L4

110 et wRE N

ferd Vo

4 i ) & A wA e A sh frfva e s i
<y st g Ty (AR @ AT b af L™ %,

b ) 1

@ praw g
mm e ufafi: SPLINE
323 LOFTING

LOFT WHIE & 20, 51 2 @ A sfaw - smvm @@ a4 & mom 3 lofting

_ (e sy
A N TTED) W 3D R M A A v ) wn A wfowh Sm o ww AT (a1,
wh sfontan w5 {1 wE R s w R WA #) e

m?(WTWTf'Tnt[_a;m)
WAL (I e v e Loy aita i i e e 29 A A i #) am
LOFT FT0% %01 398m %070 & A sqe am 9 am 2 600 99 ffde EzERau

e AW U Aq w avm ae F A % weem A LOFT A &, ufromy w3

#fe sm A i imm%nwﬁimmﬁa'?ﬁm'mﬁl.()l-'rmé,mvﬁvmqmmé;

e ad N oam v w ¢ oo lofting @4t

oA A AL T e | A UE T A2 H T
T TE ¥ o gA s gz o am i

Cross-soctions with path curve

foa 3.48

Lofted salid

T a1 OF (KSR
s S T 2
AT sl ot T T T ey
| afine 7 AT AT M
)

fra
il

e

Crosa-sactinng with Quide curims

47 F1TF aftr aftwr 3
gt T Eailuc e p— # o
1

i

¥ Syl i ek 117

T 7% Bt ey @ amew LO)

T 3w

xtmﬁii;vnwvﬁﬁnm#wﬁqm

F3 4R fyfey s

m#m@:m'?’;“‘ ke R R R ———
: T A g ‘?ﬁmrfmﬂ,
“”’Ifﬁwra:,,g-_,,, RIS R e

P
o
-

frt 149

L

e IR AR w frm 2 4

o A I TR 09
. sifan EIH TR WA wn g

s ArEL T AT e G i e ey o
mmmm%ffw A 0 T
ﬁgmmr—rmhfzmwhm‘m‘n

mfaﬂﬁmnmmm”’?ﬂf“’Wﬂ‘?ﬁv

.

52 B F1 S 7w

TEA ¥ M F= A e ey

T T 'vm'immmmm:mmm’tm
hm-nvﬁ?'mrrnzrmz:

¥ FrTmr T ATy e A om o

Obiects that can be Used as | Objects that can be Used asa | Objects that cam be Used 34|
Cross Sections Loft Path Cuides ]

Line Line R ) |
e Arc ) ;
Elliptical arc Elliptical arc S ‘
2D polyline Spline 1D spiine O
2D spline Helix | 3D spline e
Circle Circle | ID polyline I !
Ellipse Ellipse | D peiyline !
Points (first and last cross section | 2D polyline { |
only) ! J]
3D polyline | ]




18 wooET u2E ™

DELOBI faw dfraas frafsa 3 # fF 70 2w n 5w =27 7 w50 i, ay 33,,&, ™
w7 A f3eiz @ A & W SwIE SEIEA (SrEEe) sl v w e % few i fom sy ;g':"‘?fw, E
"oy |
wle dave & W2 & WEW A S W W ww @ & fey |
(To create a solid or surface by lofting through a set of cross sections)
1. Draw menu » Modeling » Loft 9T f3@0® w3
2-mm*’mmmﬁ*’mﬁBWWﬁﬁf%é‘mmrmmqi;,,,m," » |
3. ENTER Zam) A
4 A H st
o FFA FW AREA ® IV FT & fau ENTER TAT A ¢ enter H
Loft Setungs Tr7eift 29w w2fvfa e &1 &m m o & s m frfa any !
Wmaﬁmﬂmmmmm_mmmanﬂ "5‘ .
TR F fAT Preview W s w1 ' 'ﬁf’my“ f
G § W OK W e F '
¢ TRET EF F AW FH F A g enter W) MET 7% W
4 T, 3 Tk g ENTER
* TN I F R p enter FFE v W, 3w @ ENTER 2

LOFT & ==, DELOBI firwew $fwas 31 3f %
' - LR I o pe—
A FY (retained) T N FFaT 8 = i (deleteq,

0 Modeling FemT: @

BN w43 ¥fafe: LOFT

f

324 EXTRUDE f

mm?@mﬁexwdingmﬁtmwmﬁlwmimmﬁ
3™ W ¥9E T F f9T EXTRUDE 57 7 598 &2 =

— \\\ :
2agd 20

fax 3.50

o o At f'ﬁ"ﬂ i ((llc”““'"_’ ;f‘«" )
g7z Y extrude HIY § 4 « M atro

o ¥ TN Sk 1y n, : W T sy o

' Frefagy ste

W vititand e utami 19q

s ey

n x

o EAl &
e

o> 1 3l

et (Lines)

.

; i (Ares)

z sprert? AT CEliptical ary)

) oA (2D polylines)
(2D spl

, 2 pAT (2D splines)

o T (Circles)

i u:fmm (Ellipses)

. W A% (3D faces)

o 2D arm (2D solids)

o famm (Traces)

a1 (Regions)

At WAET (Planar surfaces)

At AA TR (Planar faces on solids)

l .
A frafafad #1 extrude T4 153 4.

R @mmmmmmwm.

o TF FE T At )

mmmﬁwi,ﬂmmymwmmc
5 ¥z @ A FAT fn S 7 -

ﬂwmnmin_mmﬁWmWMﬁi,mmur-rn»:euri.m
Jyim 05 [T WA A UF TR TN A 8, 0 vr toher stere 8 e & S
PEDIT F472 ¥ Join f7%71 71 3mim =2 EXTRUDE %1 TP %71 & wra sm absre 51 7% i
7 st 77 T 2

4 5 AT F T E, A A A fren & 7w @ e 5y e

e U7 (Path)

e ZW FIM (Taper angle)

o faum (Direction)

A7 ks Wy ottt nn

& Extruded Solid & fo1q U w@ faffe &% (Specify a Path for an Extruded Sofid)

o faFed & W, A TR F v F w8 0w stere e a7 wea b adtn stsre
FWEEA TF S8 T HAZ A4 F AU 3 W a0 F mg T FEen a4 wias g F A,
A A TN EF MW A AR ATMF AT A



Y

- iz fapait SIEIEET @) extrude FTY % @m
S 1 i LALL . A
3 1 3m A st A1 intersect Tl HA # m;?;:

& ofz mg wed A
" 5 frram agat foomy
1 i e | #I BT T T 4,
# it ww & AT g T UF plane LR

20 Fvoer Uds g
Extruding sweeping { et
) qy 3 vaqafa e S e

2 ; #
& 1 awept S (]
w4 Uh T

T SWEED FE & ® 4 o
Extruded 3 YIHITe a? ,élum- q € |
& vt |And e el . |

A Tl t— j

f

pcrp«:ndu ular

q st 94 (paths) €
o TWT (Lines)

e T (Arcs)

. qﬁiﬁ&'m ard (F.llipnc.'ll ares)

3p etz (3D polylines)

3p ¥ (3D splines) |
& famt (Edges of surfaces)

o T (Circles)

o TEAr (Ellipses)
2D gfeftargd (2D polylines)

e 2D TF A (2D splines)

o M F fFd (Edges of solids)

o 2feTHT (Helixes)

s waglls wifte & fo 2wt g ffde w
(Specify a Taper Angle for an Extruded Solid)

Tz F 9 F fFN G Wﬁ??:fmmnﬁ%.ﬁﬁ‘twmigmqqﬁ‘mmﬁ
mmmzmﬁwmm@nmgvmmmmﬁmwﬁmmw;zmlﬁ
haﬁaﬁﬁmaﬂﬁm%ﬁﬁﬁmﬁma@mé,?ﬁmﬁﬁqmwwﬂqﬁw
fiag W I FT THA 2
T TFgSe e & fon s R filde &

(Specify a Direction for an Extruded Solid)
Direction faes % #12, =9 2 fagail #1 fafde w0k vz 7t o it fow fféw o gy ¢

foret aifsside @t AT fATETT (To extrude an object)
Draw rienu » Modeling » Extrude W faa &0

1

2. Extrude # F fem sz &1 994 &8, 3 39% @ ENTER gamd)

3. s fAfde #:

TFAETA % 41, DELOB faen dftuae #1 92 F 319R W 0 e O STy H delece

A retain TA ST T &1

’ﬁﬂi?
e

/Mudl'li"g W: @I

@#: EXTRUDE

aﬁ gg & KZIEI * fﬁ'ﬂ, (To eXtrude an oh:
snu » Modeling » E Object along 5 path)

[ praw merl N g ’ ‘Xtrude 77 fm?ﬂ‘]
2 |5xlrlll|t' g F fom e a7 )
‘. , (q?) enter HL, 3T TE A2 ENTER 7o,
:l. qqgmumm%mmmmﬁl

% A, DELOB) f520 Hfroerg oy 2 =

dclclcmfc'“'"mmmil A WU i ot -

' Modeling T

g #A: EXTRUDE
T T
! i facim (Rounds and fillets (he edges of objects)

AT # faemdl q
' Modify (AL IE

 podly #3: Fillet
= uig wfafz: Fillet
Wﬂfi‘m (Current settings): Mode
wd e T T EL M {Undo/Polyline/Radius/Tri

ﬂm@faﬂcnlcr F|
mwmqﬁamm%mmmammm

m@wam?mfw 3 F T A E

(A (A

Seconc selected object Result

=current, Radius = current

m/Multiple). V% Afz3z 713 fafa =11 =7am

F A 2 N A W e F

First selected object
fax 351

ﬁﬁmm%m@mmﬁm-wmmﬂ@m‘ > =77 fafa =1 Tvam
# 71 SHIFT Ta1 T8 i UF &9 91 70 & fou & sisim 51 97 57|

ofy &Y A, SF A AN F T @ €, AT oA e w9 F TE w9

fo TOTAfo € R1 39 0 F AR F WA FHOA G frem 1 sEmnE w9 ¥ fon wem w

1 FW F99 SHIFT T910 1@ T4 21 413 4099 Hias 2D Voo 51 9 v § =2 &, @

30 TR WS A T2 U A A TFA € AE 3% Rl 9 wieiend T g Se fE W E, A




3 ﬂi’ggﬁ" \\ I i ERY .

‘ﬁmm? 7{3} e = .
FILLET 70 itz 71 721 & ¢ 3 <o mmwmfmmw e fr T T T A )
ﬂamnafwﬁmzfﬁﬁiﬂﬂ“‘ﬁ'?"“ g hiﬁmi & T F T T sy &

° it

—ETC'— |
SRty e | L3
_I—e_—‘ | Soloctin /
N ) | s

S A ﬂfonf?‘-rmﬂmmg % v
ﬁ?ﬂt A FILLET W\cncthlcnllﬁmm,mw
faw 3.52 ; < if same fore #1

Wﬁ@lﬁﬂaﬁﬁfmmé:ﬁrﬁiw%ﬁﬁ%ﬁme; fllet

th radius greater than 0) o
Result (wi g W oy F T TE vertex W

T 7% 2 % 7% 9 incident

Section points

ﬁﬂ‘(h"i")
mmﬂmmnwmmw*mw T W S0 w A B

edge chain 1 744 w7 <Edge/Radius>: Select an edge chain, e enter %7, or ¢ %7

aqa;dge Chain)

mmfﬁmwmmmt mfmﬂwmnmmrrg, T T b T R
m,ﬁzmmﬁmmmwﬁﬁmwmw?wm? F FILLET #inf = 5= owiran
et 1 31 T A

8@@

Section points Result (with radius greater than 0)
fam 353
Chain fillets
aﬁmrmmmwmammmﬁfﬁmmmwmzwmh fa 3.5
F1 = FY H T e

- A W e - e

frsm—ira f&e, = 1 Sfeaies w3 21

frere f enter F¢ <current>: TF T4 5= FF 7 ENTER =)

fqen TFa (previous prompt) WEfHa T #:

edge F1 91 ¢ 41 (Chain/Radius]: Select one or more edges, ¢ enter ¢, renter H7
W 2D WA F TEE vertex W fillet arcs insert T & &1 =EF Tz 7

e i1 enter F¢ <current>: TF ¢l fARCE X 71 ENTER 24T
ot P @ [Chain/Radius]: Select edge(s), ¢, enter <, 41 r enter &1l



14 owEmREEEe S

3D QetwET ¥ ST W (Select 20 Palylived
T2 wE s dui QAW W JE @ anh A Wl W@ R W ey o

e 9 o 2w ¥ o R O AT OE W KT AW ]
Retove Aftor
fay
fede v AR WY ceunenes: WY Q) R wY W ENTER Tand

ez W ¥ A 9 sl s )

STF TX enter R T WE W F FILLET wR1E ¥ fg wiem e w1 s b

W T R A A Ay A s i e oY owe i a6 e e g
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Chamfer % Fu ws =1fom 1 (individual edge) T =T FT 21
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3. ENTER =)
4. Cutting plane 1 wftmfng w0 7 faw & fag fafde &0
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Y en @A BT 3NAM F w fAu v ke
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A 2 bl & Q-1 clain) #
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| gt gfafe: SLICE
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4, FE A T, s enter F
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o, Fm W TN IWAM TR F 0 v waw wm owm
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« 3D Operations »

(To drop a perpendicular line from a 3D point down to the XY planc)
1. Draw menu » Line ™ farE w
3, wF stEra2 W UCS F XY plane T T T, W U fag ffw w F fm o object snap
TqET F
7z @A F WA fag w1 wfowfoa w #)
xy enter F1 s fer OF prompt T @ enter Ft
77 wHOvE GEE g R X W Y MAfER 5w e
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o Talges 13D s w W 9
o FACE (3D 3w W 0
o ENTER Tl

pan wn effe: XEDGES

2§ stz W 3 s fdo ¥ & fow
{To set the 310 thickness of new ohjects)
1. Foruat mepy = Thickpess ¥ ey w1
2. HIS FEEL T hickoess dhstame % BT W enter W0

o ferwrn w b 0 mot & W aam am §
e wfafe: Thicknes

W whoteza w0 gy W et & i
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1 ¥ asiney w e @t P sp e smowrew verd #
1 whtR 0 W O ez feRE S Pupenies W fare
Y Propertes dorr it asael ety ot ode v e entee T
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i u:h fat aﬁ‘-" 3-‘ ﬁ‘ﬂ[ (To mirror ohjeets)
y/ fodify menu = + Mirror 11 s @51y
i ﬁdﬂ?‘

N

: fqra @ {0 AT W T
; r“n—rr'aTerﬁP,ﬂrﬂe‘lza-:.
:l ?;,T,-,fq-[:rl"v’ Eall
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W UF F Wy f
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g ﬁ Iﬂm & fmw &3 & U (To mirror objects in 3D)
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\\@ 2 fire F fAm Al F1 A Ty
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Fh g6 3D ARRAY
Three dimensional array =TI ]
' Modily ZFTETT 3D Operativas » 3D Array
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Spevify the distance bepween rn\'\-s |f.n
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fewtez #1910 270 S0 F0 UNITS § 7 9zen a0 7w 4
Amy FR ¥ A0 OK T fars w1
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& Polar Array T & fAU (To create a polar array)

0 1 3 (angle to filly F 0 FREZ T 14 = cow, - = cw) <360> mﬁﬁwﬁm% 5, ¥ TR TF R, poler amay T TH F
i Ly apfaEom FRA R R
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FAAHT array AT (To create a rectangular array)
1. Modity mienu - Anay ™ foer® &1
2. Amay EETEM atE A ST aray A W
3 atErw W fEs a
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o IIEH &1 WM (§A AR TEA) enter T
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bl ; e Pich Angle to Fill 773 317 Pick Angle Between ltems 723 frm T FEEE F
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(To ercate a 3D rectangular array of ohjects)
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; f\myillﬁfﬂqaﬁWﬂwaﬁl

yrrman faffe &0
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o 370
B Fwis wiafe: 30 Array

Ststag@ &1 30 polar array T (To create a 3D polar array of objects)

L. Modify menu » 3D Operations » 31 Armay W fFrF F7)
2. Amy (1) & fam s .1 a5
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(7 30 F@ (D MOVE)
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. FrE @ AD WE R TEAD Move W @)

T T sffEAER ""“ﬂw*‘ﬂ“fﬂ%mmmmélwm (face, edges
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(To miove objects in 3D space construined to 2 spwlﬁrfl plane)

1. ZyErE 13D i wo@ A, D R W [EEcdent]

2. mmﬁmsﬁvmmzﬁﬁﬁh%mmmaﬁamm%lmam

fluct

St vernces) 1 T F & AU CTRL 7o T an-:xmmmmxhq,%w
release &1 ‘ A (‘TRI'
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'Mndvllnl'. Ze: @!
g5 5 gfafz: 3DROTATE
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u‘fﬁu (Introduction)
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AT mmﬂ 1m’4“:; mzﬁm’mm 1 Az 7 stz & ww Ea 2 2 s 7 e
ﬂ,mw HE ST AN TGAN FAF, T GEA 2

: m—gﬂﬁ'@ﬁi & (Isometric View)

F uw v W o st A fami
[ S an #l fa- ST Z70 (three dimensional view) 7 A
s FA At Wm?mﬂl[aﬂwmwm?mhﬁﬁmqwﬂnmm
FI@WTW“ﬂ =92 A3 T AR T T F Nl A s arawm R e E g wH
fm 7T

a1 & IMERAEE ¥ A i 2 (How to Draw an Isometric View?)

Wmm?ﬁmwmmwmwa{wmhﬂm%-nmv
wmammmmﬁﬂmmwmmmmmanmmwww
m?wwmnﬂmr‘mmhwmnmnmgﬂrﬁranrirnn‘mrmsh
gﬁWWEWﬂWW?WWﬁWN?{WW‘HMNWW
ﬂm;:::nﬁrm“ t;nw:m;:qnwwzhngmrmvfrmmaammm
gk 2 =50 & A 21 f7a 4 vw o F fefufraa = @ oz

bpaiery 7%E # faerg fm @R A
fmﬁn’am?nﬂmi_ﬁmaaﬁmm%:m‘mfmmhmaﬁﬁéﬁrutua'm:m
@ & ) g ‘«-_?l?ﬂm:mmm?m-.ém%nmminhﬁmmMaﬁ:ﬁthmmtl
o ayEREE e & F A A A



152 o uEE a7

c
fed 4.1—7 & Isometric B (Isometric view of a cube)
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(Setting the Isometric Grid and Snap)
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3T TEF 7 F O SR S F) Fen W FEiR 0 % o et ¥
T §1 TeRErE % ol § i §—

. mﬁﬁ%ﬁ(clcmcms)ﬁaﬁmﬁﬂﬁwﬁ

o T % W A YO Ad § A eiehe gi

o YAF G W W 3 @i

o s i gvw, ol WTE wE W ¢, SO o R

. Endcaps%mﬁwmmﬁ%

o TR WS T W W B

M T Aeieled REA W16 A A
g o € U it s % W aw
TEEE & e W U A e A E
%ﬁﬁaafwézméaﬁnaﬁm%mm%m Three elements
W femr < 2

fawm%w

Five elements-

=

Ten el

S

/ i, x
e T ——— <51 W i 25w fafezn 109
- g & & T (To Draw a Mulgiine) T
& v mentt > Multiline ‘{I faer® &+
gy P iz T, TR T F I st ener 1y,

4} ? &l H'i T8 ?FT-% & = .
gt e v fem, worge o M enter w1 7 enter &)

3 4 @1 justily F H fem, § enter wt Itk
2 i e tope, zer P 5

4 ﬂﬂ'(‘ﬂ:‘ 25 AT 0 S 5 T, 5 e 5 s :—,—rm” R h()ll()mJllh!lflk‘llll()ll gl
‘ e Y new scale enter ) 3/ TEtERA )
L

21 & , a

;ﬂf‘ﬁﬁ fﬂg ﬁﬂé‘a il
b ﬂ it 15 i ffde &
T fig MR W, M ENTER ) :

afffcs 43 \ A S A s Fig e g, @ o

.WﬁﬁgHﬂ*fﬁthmcrwmﬁl
et TR & T (To Create o Multiline Style)

@ [ormat menu-» Multiline Style W fa@r® %)
1. e zEEin AfFH W, New T faers &1
2 R ) p
3, Create New Multiline Style ST =0 &, muliline w=ree ¥ fE0 T W enter w1 3t vH

ultiline T 4, 390 A stant :r'fa"ll Continue W faers #1)

4, New Multiline Style SR 3 3, "”: A 05 4 fery e (parameters) 1 77 H
1 T (description) i enter F TR 21 forrem Afers (Descriptions are optional) & 3t
frer 7 A 255 A (characters) T B R #)

5. OK W foer =T -

, Multiline Style ST 0 %, WTeel 4 Wedieg wrea =1 fa 0% 3 fm Save T e

Ft (fewiez acad.min €)1 3 UF & WA § wedensy =ee 91 75 7 w3 21
ofz o T A Cﬂf‘mWmmé,mqém{ncwnyle)mﬁﬁwﬁwm351
@ o 3 wel Tl (first style) ¥ a3 71 @ (lose) &7

=

62 el 2T (Placing Text)

o1 A3 B A TR TG H N AW WA ¢ A 7 @w s A= (alignment
ol crientation) I PR H FeRd 1 9w w9 justification FfErw F ma £ Eruiciple ceol
;ﬁmmaagﬁxmém’é,m mm?ﬁ‘mmmﬁ(lmmion)?mﬁl

% 3fE STIFTEA (interdependent) B1 Dimension Style Manager § 32w images Tfeie &9
i wM & fou auee F W € fF A 9 g daw 48 g W

T 3 W@ FX (Align Dimension Text)

T T THRCYA WA e A AR F, AN A I FHA € 5 9% T T F Wy Hifa
(digned) ® 1 A (horizontal) Tem &1 Frefafaa Ieew @ fased F o G foam £

feviee = Aifst sEHvA T@ €, T aF 6 SRR SEYE & fa )
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192 R \3: ﬂw e

feaft srgitm Y aﬁamﬁ
amazﬂaﬁﬁﬂﬁ!ﬁﬂ@%w
km{%*'m—rm?ﬁm“"wm

N ater.
1w S T SR A mmmr@'—iﬁiﬂm ““zgmﬂmfﬁ%"‘\
Dim lnl :n Styley zremm =i & 72 57 (Fit tab) W ©8 TFE HIIE Y 'fm\t

cns

F) I T F ¥z @
mummmmaﬁmmwmm mm"“’?’m“

N

5 W Tl i
Wq‘;—rﬁ:l;—(mgm memgqﬁw@ﬁmmzmm -
e o T P # 6 A sl W‘T’a ™

Qﬂasﬂﬂl’?ﬂ_ﬂ'ﬁ? !
(counterclockwise) 41 freafefian geid . l‘ﬁ?ﬁ i ) Bl ?n%
uﬁmmmﬂﬂawnmﬁ? mmﬂmmm%mq

T w5

e 3 st o e 78w &, o s o T A T T ey ;m%\*
ﬁmaﬁﬁaﬁﬁmﬁﬁqm@mﬂﬂmmmmwmmﬁmm &
i femrar wam F0 Wy
fafr Sy 2o R (Position Dimension Text Vertically)

mﬁwmmamﬁﬁmﬁmamimmmmmqmmm
mwmwmmwmmmm 21 ANSI TF&1 3, #fzg e -
T@Tmﬁmﬁmm?usomqu’ﬂwwm@?—mmmm? iy
MWQWWQWMWWQWWEWW??W@?IWT
s e, 5@ R T qram, T ST ST R A 6 E S8 i fy @y
e w1 =9 fem T g, mwﬂmmwmwwr@rawm%?%
fof w0 3R fom e T 21 TR A € WG @ SR TE T df g,

sEAYA Y@ & Wi 3w A@ifew w0 & {0 (To Align Text with the Dimensign Li

1. Dimension menu » Style T T %41

2. Dimension Style Manager 1, 33 el #1 =g F (98 A9 9T 9wy B Modify w e
Eadl

3. Modify Dimension Style STa af# #, Text tab, Text Alignment % T, Aligned yiy
Dimension Line &1 =& %I

4. OK W faer &

5. Dimension Style Manager # 91et fiser & & Close W faerms 1)

wHTE wafts: DIMSTYLE

e F gE{l TERIVH R W @ % AU (To Place Text at the Second Extension Line
1. Dimension menu » Style W fota Endl

2. Dimension Style Manager T, 38 ¥l @1 w97 = fodl a1y agem = €1 Modify T fre
Endl

it
Rt

ine)

(Position pimension Text “""Z(!nhlm\

\_\\_zifm ,rfvr 2 & hfr-q 193

Mndlfy pimension Style ST A% sty ey tab, u
L # OVLrFxll ine 2 1 FI)
box *

nder Text Placement, Horizontal list

g ST9E A w T (example area reflecis your selection)!
oK ™ ﬁﬁ"‘f =il
n imensior Style Manager & Tt firrery 3 fT Close foremr 1)
_ gfafiz: DIMSTYLE

- ﬁqﬁ w1 " W@ % ﬁl{ (To Place Dimension Text M
pimension menu » Style T feres =)

5,

anually)

pimension Style Manager &, 38 siyle %1 % 71 foriy a1 =2 A ¥ Modify T s
ﬁl

3, Modify Dimension Style SFAM T H, Fine Tuning % T, Fit b, SHH7H F Place
Text Manually F7 q:"

oK  fFw HU

pimension Style Manager & T frve % few Close ferm 1)

S £ 30 TR T €, SV TR F 2ghoE T e R e w §) 2w
aﬁqaﬁ’fmma”;‘ﬁﬁqm?mwmﬁmﬁmﬁ?ﬁ(cmminams)
enter F

sute gfafE: DIMSTYLE

-

@ 1R F TANYE T4 & FUT WR FT (To Place Text Above the Dimension Line)
1. Dimension menu » Style T s =0
5. Dimension Style Manager ¥, 39 el %1 <7 %1 fardl 29 w@erw =ed 31 Modify T e
Ead|

3. Modify Dimension Style TTe =¥ % 3TWTd Text tab, under Text Placement, Vertical list
box ¥ Above T T H

Ergul &3 3YF =944 H e 2 (example area reflects your selection)!
4. OK W o ®U
5. Dimension Style Manager # A& f#@1 ¥ faU Close faa 2
g wfafe: DIMSTYLE

w 7 ¥ie ¥ @M F T (To Create a New Sheet Set)
1. TF 7 W d2 A F fau, 7m0 S O
¢ File menu » New Sheet Set T foas ¢
o Sheet Set Manager H, Sheet Set control T fara =



by Rabs i S g LAt ——— = N
New Sheet Set W e i Create Sheet et wizard 3 T (steps) = e Y,
U

§ = e
HEBA i gfafie: NEWSHEETSET

iz J= @iem & fAT (To Open a Sheet Set)
L @Yﬂ?ﬁ?@ﬂﬁéﬁm.ﬁﬁﬁﬁﬁﬁ:
e File menu » Open Sheet Set T forete LI ]
Sheet Set Manager H, Sheet Set control W e 11 Open W foers 33,

»  sheet set data (DST) ¥EE & aq-fer®
Open SheelSelmﬁmﬁ,@mﬁﬁﬁﬁ?ﬁ'm@&smm
T forereh ¢ 3T R Open R e H ~

Sheet Set Manager ¥1e &2 <21 wefia F €

;a9 3 iz G2 @i T & SR R 3 A RS R F A vie i
g4 B

W'iramw

BN wmie wfafte: SHEETSET
TS 7F vite @ & fU (To Create a New Sheet)

1. Sheet Set Manager #, Sheet List tab, sheet set node 71 a subset node, 7
foeteh F New Sheet W e H

2. New Sheet STwim =ie ¥, ¥z He aiit e Wde enter T OK T firery w
7 ¥z fewiee 7 vie Frafo ez & forg e 2 SI9Res e 3mn e

a sheet node v .

2 R g
%;mﬁﬁ%mmmmmﬁ#m%mm
T2 WA T T VR o
@ v== T
B wrvig ufafe: SHEETSET

vieg & w0 ¥ A gt @ dome amw o & fau
(To Inport Layouts from Existing Drawings as Sheets)
1. Sheet Set Manager H, Sheet List tab, sheet set node 3T a subset node, 7T a sheet node W -
feT® FU Import Layout as Sheet R faer® &2
2. YileH S e F T A Inport TS 7, Browse for Drawings T e 5t s A
e w1 f99 39 SYAN FA R € FE FEN B T BT A, T A0 78w
9 foerh FT & At SHIFT 1 CTRL 1 393m &)

) Rename & Renumber Sheey EFEm
* gz w1 OK T et =)
ﬂmwaﬁﬂﬁzﬁﬁqmmmmw
mmmﬁiﬁifﬂmcl1cckud?ﬁf?ﬁmmé|

T, 8 i e v e

"

‘-}?nm‘—mm?ﬁmﬁnm Fi

: : SHEETSET

drn 3 o0 TN A A fewter it @) e & o

W;nngf the Default Block used for Sheet View Lahels)
(o 1. Sheet Sct Manager 3, T 92 32 open 1)
2: i sqé‘d o, 7iE 7 ﬁm g -faTF w7
3, Sheet Set Properties BPIET Jfd 4, Views i a0, Label Block w faers %7 [..] 723 F1

e T

select Blnckw"‘ a0, defaull view label block. & =9 71 2y fifm S T UF new
plock @1 FIfE= HI

5 Wmﬂﬂmclmcmﬁ%fﬁququﬁ,
gt

g s : SHEETSET
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S w5
grén & fog 3fem T 1 =
Unit &1 97 #I

WA FI Th I9GE A H Save

¥ TR T FH T AU limits enter FT |

. 7 AW SR U H SN R T e F:

. TET @M % ferg e # 3feafEa ar, filler, text, ortho, hatch @ fafwm = Farz =1 IwEm
HU

9. 3ifAd BT N Save F

10, fiie 332 & & & plotter F ITM H
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T igation file loaded successfully. Customization Group: ACAD
C“Swmlzmi”“ file londed successfully. Customization Group: CUSTOM
cui"’mi sation file londed successfully. Customization Group‘: EXPRESS
Cu::: erating model.

Re

oCAD Express Tools Copyright © 2002-2004 Autedesk, Inc.
autol

D menu utilities loaded.

Alu;?;nn(;; COMMANDLINE
(o

Y mmnntlz _qsave '
Co A: Specify opposite corner:

mman
Com™ 1 BOX

Commﬂll(

gpeaily first corner or [Center]: 0,0,0
. p

gpecily other corner or [Cube/Length]: 1,

Specify Jength: 100

gecify width: 100

specify height or [2Point]: 75

Command: Z

Z00M

Specify corner of window, enter a scale factor (nX or nXP), or
[AlllCenterIDynamiclExtentslPreviouslScaleIW indow/Object] <real time>: A
Regenerating model.

Command: _-view Enter an option
[?/Delete/Orthographic/Restore/Save/sEttings/Window]: _seiso Regenerating model.

Command: _-view Enter an option
[Delete/Orthographic/Restore/Save/sEttings/Window]: _swiso Regenerating model.



204w wizg grn

Command: _ues

Current ues name: *WORLD* . .
ject/Previous/View/\W

Specify origin of UCS or [Face/NAmed/OBject/Pr Orld/X/Y/Z’ZA,N

<World>: o

Specify new origin point <0,0,0>:

Command: UCS

Current ucs name: *WORLD* ' ' »
Specify origin of UCS or [Face/NAmed/OBject/Previous/V Iewanrh[/x/WZ Vg
<World>: 3P 5

Specify new origin point <0,0,0>: ‘
Specify point on positive portion of X-axis <1.0000,0.0000,0.0000>:

Specify point on positive-Y portion of the UCS XY plane <-U-4148>0.9099.0 0000,

Command:

Command:

Command: _circle Specify center point for circle or [3P/2P/Ttr (tan tan
radius)): 25,37.5

Specify radius of circle or [Diameter): 10

Command: EXT
EXTRUDE

Current wire frame density: ISOLINES=4
Select objects to extrude: 1 found

Select objects to extrude:
Specify height of extrusion or [Direction/Path/Taper angle] <75.0000>:

*Cancel*

Command:
Command: _.erase 1 found

Command: C
CIRCLE Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 50,37.5

Specify radius of circle or [Diameter] <10.0000>: 20

mmand: EXT

E
EXTRUDWire frame density: ISOLINES=4
Cuﬂen[b‘ects to extrude: Specify opposite corner: 0 found
ect 0 ;eclﬁ to extrude: 1 found

gelect °P
to extrude:

ohjects

se](’d

Spcclfy hciﬂh

pmand: Y - i btract f
TRACT Select solids and regions to subtract from ..
suB

gelect objects: 1 found

jects:
ect Dhﬂ": 5
:e: ct golids and regions to subtract ..
elC!

gelect objects: 1 found
Se]ec[ ghjccts:

Command:
Command:
Command: _vscurrent

Hise1 £UD

t of extrusion or [Dircction/Path/Taper angle] <75.0000>: -100

Enter an option [2dwireframe/3dwiref rame/3dHidden/Realistic/Conceptual/Other]
n

<dwireframe>: _C
Command:
Command:
Command: _gsave
Command: LIST

Select objects: 1 found

Select objects:

3DSOLID Layer: “0”
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Model space
Handle = b9
History = Record
Show History = No -

mand

om 1
L Orthogray

pelete

1 '
<mman

Com 2dw
an option |

goter

L9dwh
B72 sueLL

1
mand

reframe

Com
I R R —— T e gnter A1 ¢
AR AP <npr sl 2 L RERIAN S acca/ORVIPEER
Q Lok eERLULRE P TETLKARANCRS

- v

s

(Conee pt

i
Commat

Curre at e

fy origin

e

gpect

<World>: P

-5

&

new orj

gpecify
gpet ify point ¢
dpec ify point on
2.0,7796,0.6 164,100.0000
ind alidedit

sewe %1

Comm

. golids editing automsa
2 8¢
N AT SR e G AT PO O TG s D L G

|<"||||'I a
w73 y
nter a body

aolids editin

editing op
AutoCAD menu utilities loaded.

Command: CO NDLINE
Command: _gsave

lacParate solid
|1l"'l"‘“”“d Para

) sohd

o [Undo/A

gelect 8 3l
Remove face
Command: box

Remove faces or [Undo/Add
Specify first corner or [Center]: 0,0.0
Enter the shell offset distance
i
Specify other corner or [Cul J/Length]: 1
Solid validation started
£

Specify length: 100 Solid validation completed
Specify width: 100 Enter a body editing option

arate s cLean/Chec

e . : 0 (Imprint/seParatc olid ell/cLean

Specify height or [2 : 100 {imF
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Space: Model space
Handle = b9
History = Record
Show History = No -
Bounding Box: Lower Bound X =-37.7463, Y = 0.0000 ,Z= '137-7463
Upper Bound X = 137.7463 , Y = 75.0000 , Z = 37.7463

B72 suELL

‘-;"I;!Tw-mm-vmnnmmlmmm
Ag BlaRis «no we-n R NARINE 0 corps/TBV PP
Giso Y N O L 2

PUOLOGNTOL N

XL
I R T T P re

20020, (2 00 G e PO T ORI TS A T o ""*Mﬁ_—'__‘""‘—m
o
fax 713

AutoCAD menu utilities loaded.
Command: COMMANDLINE
Command: _gsave

Command: box

Specify first corner or [Center]: 0,00
Specify other corner or [Cube/Length]: 1
Specify length: 100

Specify width: 100

Specify height or [2Point]: 100

/
Com?

wizm 207

_view Enter an option

mnd: 3] :
' wographic/Restore/SavelsEttings/Window]: _seiso Regenerating model.

[.,mcmu-/()rtl

_w(‘.urre:nl

qand: =
Com™ jon [2(l\viru!‘mmr-llidwir(-frnmvl.'lrlHidden/Rz-uImt|d60|1ceptuuUOLher]

[nteran opt
cgdwirefra me>: _C

Cnmmnnd: _v.nc:ur-rm!l
[inter an option [2dwire
<Canc(~plunl>; H
Cununnntl: ues

frame/Sdwireframe/3dHidden/Realistic/Coneeptual/Other]

Current ucs name: *WORLD* ;
gpecily origin of UCS or [I"m.-u/Nf\mt:rllOlSjm:!/l'rcviour-:/Vir:lenr]de/YlZ/ZAJns]

<«World>: 3p

spccif)’ new origin point <0,0,0>:
Specify point on positive portion of X-axis <1.0000,0.0000,100.0000>:

gpecily point on positive Y portion of the UCS XY plane
<.0,7795.0.62(54.100.0000>7

Command: _solidedit
Solids editing automatic checking: SOLIDCHECK=1

Enter a solids editing option [Face/Edge/Body/Undo/eXit] <eXit>: _hody

Enter a body editing option
[Imprint/scParate solids/Shell/cLean/Check/Unda/eXit] <eXit>: _shell

Select a 3D solid:
Remove faces or [Undo/Add/ALL): 1 face found, 1 removed.
Remove faces or [Undo/Add/ALLJ:

Enter the shell offset distance: 2

Solid validation started.
Solid validation completed.

Enter a body editing aption
[Imprint/seParate solids/Shell/cLean/Check/Undo/eXit] <eXit>: *Cancel*
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Command:;
Command: _Vseurrent

e e T Wik e
'.m,-‘rm:;ru:.:lm nexin/O8BYCP Y sa .e
S TA= AT SER -

rd
2
Enter an option [2dwireframef3dwirefra melﬁdHidden/Reﬂlistic/Cuncumunu @
<3dHidden>: _C Olh"’l :
Command: 5
Command: :

Command: _gsave
Command:; list

Select objects: 1 found

Sclect objects:

TSR

3DSOLID Layer: “0”
Space: Model space

%Eﬁ"")pw":&:ﬂr"r" ¥ oy (i o —
Handle = b9 - faa 25 sitse
History = None RS —— oI MMl cand S
Show Histary = o e T Ly e
Bounding Box: Lower Bound X = -48.8271, Y = 0.0000 ,Z= -48.8271 2 ':':.. P et
Upper Bound X = 148.8271 . Y =100.0000, Z = 148.8271

WIS vy ram— i

LTS Y
L

acr s Do L e

A 7.0

us! 1 8 S8 ‘us za .;T')U[) ACAD
1 ) led suevessfully. Customization
tomization fle Toac : . : \
( stomization file loaded sueccssfully Customization (.mnp CUSTOM
s il

Customization file loaded successfully. Customization Group: EXPRESS
us Ai

Regencrating mode]

AutoCAD Express Tools Copyright © 2002.2004 Autodesk, Ine,




AutaCAD menu utilities loaded.
(.‘omm:md; COMMANDLINE

Commang:

Commang.

Commang: _Qsave

Commang:

Commang:

Command: —View Enter an option

[?fDelete!OnhographidResmre!Save!s Ettings/Window]: _seisq P‘egﬁn&raung -
¢

Commang:

Commang:

Commang: _rectang

Specify first corner point or [Chamfer/ Elevation.’Fﬂlemmkness!Width];

*Cancel*

Commang:

Commang: _pline

Specify start point: 0,0

Current line-width is 0.0000

Specify next point or [ArclHalfwidtNLengtthndofWidthl: <Ortho ops 100
Specify next point or lArdClosdHalfwidthfLengtthndo/Wid;h]; ¥ ol
>>Press ESC or ENTER to exit, or right-click to display shorteut meny.

Resuming PLINE command.

Specify next point or [Arc/Close/Malfwidth/Length/Undo/Width]: 100
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: 100
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: 100

Specify next point or [Are/Close/Halfwidth/Length/Undo/Width]:

Command: =z

Z00M

¢ X or nXP), or :
.r of window, enter a scale factor (Eﬁ\d e e A
Ap"“{v mn/]][)A mic/Extents/Previous/Secale/Window/Obj
= ) vna L3
nter/ /X
Al/Cente?

¢ wire frame density: ISOLINES=4
(‘ulrrf;“ohiect‘: to extrude: 1 found
Seleth=d

gelect objects to extrude:

e -
u irect] le]: 25
fv height of extrusion or [Direction/Path/Taper ang

-
Specily

command:

d:
p /Width]:

o Mled ess
Comm“nd. —run‘mr point or [Chamfur/Eluvalmm’I'11]LLfTh1C‘kIl:1n
ify first corne auor ’ 5

quf} ﬁ: .r corner point or [Ar(-all)lrlmnmonblﬂqladOf‘l]_hnncm enu.
Spotlf}' n;"‘%LC r‘)r ENTER to exit, or night-click to display s
»>Press e =

Resuming RECTANG command.
(]

of poi .nsions/Rotation]: *Ca
i t or [Area/Dimensio

gpecify other corner poin

__pL".‘lf} t

oml‘l‘l:ln(lt ucs

Current ucs name: *WORLD*

() ] vi iew/W Idef'llZlZAxis]
ify Igln of UCS or [I acelNAmed]OBJeclIPrc ious/Viev or

SpE‘Cl y orl

<W orld>: 3!)

pord ne::: foom;gﬁﬂiof X-axis <-99.0000,0.0000,25.0000>:
Specffi‘ s[;l:int on positive-Y portion of the UCS XY plane

Eie;x 0000,0.0000,25.0000>:

Command:

Command:

Command: _rectang

Specify firs! 0! am! vati Fillet/Thi ess/Width]: 0,0
P fy first corner point T [ er/Elevation/Fille ckn ss/Wi ]
se R Ch fer/El T,
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. . ion]: 100,25
Specify other corner point or [ArealDlmonsmnisomtmu]

Command: ext

EXTRUDE

Current wire frame density: ISOLINES=4
Select objects to extrude: 1 found

Select abjects to extrude:

Specify height of extrusion or [Direction/Path/Taper angle] <25.0000>: -50

Command: ucs

Current ucs name: *NO NAME* .

Specify origin of UCS or [Face/NAmed/OBject/Previous/V iew/World/X/Y/Z/ZAxis)
<World>:

Specify point on X-axis or <Accept>:

Specify point on the XY plane or <Accept>:

Command: rib

Unknown command “RIB". Press F1 for help.

Command: Specify opposite corner:
Command: rib
Unknown command “RIB". Press F1 for help.

Command:
Command:
Command: _line Specify first point: *Cancel*

Command:

Command: _rectang

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]:
Specify other corner point or [Area/Dimensions/Rotation]:

Command:

Command:

Command: _pline

Specily start point:

Current line-width is 0.0000

Specify next point or [Arc/Halfwidth/Length/Undo/Width]:
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Specify next point or [Are/Close/Halfwidth/Length/Undo/Width):
Specify next point or [Are/Close/Halfwidth/Length/Undo/Width]:
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]:

Command: ext

EXTRUDE

Current wire frame density: ISOLINES=4
Sclect objeets to extrude: 1 found

Seleet objects to extrude;
Specify height of extrusion or [Direction/Path/Taper angle] <-50.0000>: d

Specifly start point of direction:
Specify end point of direction:

Command: *Cancel*

Command: *Cancel*

Command: _.undo Current settings: Auto = On, Control = All, Combine = Yes
Enter the number of operations to undo or [Auto/Control/BEgin/End/Mark/Back]
<1>: 1 EXTRUDE

Command: ext

EXTRUDE

Current wire frame density: ISOLINES=4

Select objects to extrude: 1 found

Select objects to extrude:

Specify height of extrusion or [Direction/Path/Taper angle] <-155.4242>: 10
Command: ext

EXTRUDE

Current wire frame density: ISOLINES=4

Select objects to extrude: 1 found

Select objects to extrude:
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Cannot sweep or extrude an object of this type.
Select objects to extrude: *Cancel*

Command:

Command:

Command: _solidedit

Solids editing automatic checking: SOLIDCHECK=1

Enter a solids editing option [Face/Edge/Body/Undo/eXit] <eXit>: face
Enter a face editing option

[Extrude/Move/Rotate/Offset/Taper/Delete/CopylcoLor/mAterial/UndofeXit] <eXjs.

_extrude
Select faces or [Undo/Remove]: 2 faces found.

Select faces or [Undo/Remove/ALL]:
Specify height of extrusion or [Path]: 10
Specify angle of taper for extrusion <0>:

Solid validation started.
Solid validation completed.

Enter a face editing option

[Extrude/Move/Rotate/Offset/Taper/Delete/Copy/coLor/mAterial/Undo/eXit] <eXits:

*Cancel*

Command:

Command: _vscurrent

Enter an option [2dwireframe/3dwireframe/3dHidden/Realistic/Conceptual/Other]
<2dwireframe>: _C

Command:

Command:

Command: _union

Select objects: 1 found

Select objects: 1 found, 2 total
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Select objects: 1 found, 3 total
Select objects:

Command:
Command:
Command: _gsave
Command: list

Select objects: 1 found

Select objects:

3DSOLID Layer: “0”
Space: Model space
Handle = ¢2
History = Record
Show History = No
Bounding Box: Lower Bound X = 0.0000 ,Y =0.0000 ,Z =-50.0000
Upper Bound X = 75.0000 , Y = 100.0000 , Z = 50.0000
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Customization file loaded successfully. Customization Group: ACAD
Customization file loaded successfully. Customization Group: CUSTOM
Customization file loaded successfully. Customization Group: EXPRESS
Regenerating model,

AutoCAD Express Tools Copyright © 2002-2004 Autodesk, Inc.

AutoCAD menu utilities loaded.
Command;: COMMANDLINE

Command: Specify opposite corner:

Command:

Command:

Command: _rectang

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]:
Specify other corner point or [Area/Dimensions/Rotation]:

Command: loft

Select cross-sections in lofting order: 1 found

Select cross-sections in lofting order:

Cannot perform loft with fewer than two cross-sections.
Command:

LOFT

Select cross-sections in lofting order: *Cancel*

Command:
Command: _-view Enter an option

[?/Delete/Orthographic/Restore/Save/sEttings/Window]: _seiso Regenerating model.

Command: plane
Unknown command “PLANE”. Press F1 for help.

Command:
Command:

-VIEW Enter an option [?/Delete/Orthographic/Restore/Save/sEttings/Window]:

Command:
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Command:

Command: _civele Specity conter point for civele or [SPAIYTO (tan tan
radiug)]:

Specity radius of civele or [Diamotor]s

Command:

Command: _erase 1 found

Command: ext

EXTRUDE

Current wire frame density: 1ISOLINES=4
Select objects to extrude: 1 found

Select objocts to extrude:
Specify height of extrusion or [Direetion/Path/Taper angle):

Command: =

ZOOM

Specify corner of window, enter a seale factor (nX or nXP), or
[Al/Center/Dynamic/Extents/Previous/Scale/Window/Objeet] <veal times: g
Regenerating model.

Command: ucs

Current ucs name: *WORLD*
Specify origin of UCS or [Face/NAmed/OBject/Previous/View/World/X/Y/2/Z Axis)
<World>: *Cancel*

Command:
Command: _cirele Specify center point for circle or [3P/2P/Ttr (tan tan
radius)]: *Cancel*

Command: ucs

Current ucs name: *WORLD*

Specify origin of UCS or [Face/NAmed/OBject/Previous/View/World/X/Y/Z/ZAxis)
<World>:

Specifly point on X-axis or <Accept>:

Specify point on the XY plane or <Accept>:

wigar 219

Command:

Command: ) sl
Command: _cirele Specify conter point for civele or [8P/2P/Ttr (tan tan
radius)|:

Specify radius of cirele or [Dinmeter) <6.6440>

Command:
Command: _erase 1 found

Command: *Cancel*

Command: *Cancel*

‘ .y o 3 ine = Yes
Command: _.undo Current settings: Auto = On. Control = A-ll.l(,o?\bl;l\l: Ak/;}qck]
Bnter the number of operations to undo or [1\\1(U/L'Ullll'ﬂ””['4!“1“1"( Mark/bi

<1>: 1 BRASE
Command: ues

Current ues name: *NO NAMIE* ) .
Specify origin of UCS or [Face/NA med/OBject/Previous/View
<World>:

Specify point on X-axis or <Accept>: *Cancel

[World/X/Y/ZIZAxis]

1

Command: ues

Current ues name: *NO NAME* :
Specify origin of UCS or |Fﬂce/NAmod/OBjoct/l’revious/\"ieleorldemeZAms]
<World>:

Specify point on X-nxis or <Accept>:

Specify point on the XY plane or <Accept>: *Cancel*

Command: ues

Current ues name: *NO NAME* .
Speeify origin of UCS or [Face/NAmed/OBject/Previous/View/World/X/Y/Z/ZAxis]
<World>: 3p

Speeify new origin point <0,0,0>:
Specify point on positive portion of X-axis <1.0000,0.0000,-16.7227>:
Specify point on positive-Y portion of the UCS XY plane
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<0.0000,1.0000,-16.7227>:

Command:

Command:

Command: _rectang

Specify first corner point or [Chamfer/Elevation/Fi Medrhicknesy\\.’idth]:
Specify other corner point or [Area/Dimensions/Rotation]:

Command:

Command: _erase 1 found

Command: loft

Select cross-sections in lofting order: 1 found

Select cross-sections in lofting order: 1 found, 2 total

Select cross-sections in lofting order:

Enter an option [Guides/Path/Cross-sections only] <Cross-sections only>:

Command:

Command:

Command: _VScﬁrrent

Enter an option [ZdwireframeIde'u-eframel3dHidden/Rea1i5tidConceptua.UOther]
<2dwireframe>: _C

Command: list

Select objects: 1 found
Select objects:

3DSOLID Layer: “0”
Space: Model space
Handle = c2
. History = Record
Show History = No
Solid type = Loft
Cross sections: 2

Path curve: 0
Guide curves: 0
Bounding Box: Lower Bound X = -0.0010 , Y =-0.0010 ,Z=-0.0010
Upper Bound X =20.1877 . Y = 55.1690 ,Z=16.7237
Command: _ai_selall Selecting objects...done.

Command: list
1 found

3DSOLID Layer: “0”
Space: Model space
Handle = c2
History = Record
Show History = No
Solid type = Loft
Cross sections: 2
Path curve: 0

Guide curves: 0
Bounding Box: Lower Bound X =-0.0010 , Y =-0.0010 ,Z=-0.0010
Upper Bound X =20.1877 , Y =55.1690 , Z=16.7237
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AutoCAD menu utilities loaded.
Command: COMMANDLINE

Command: _-view Enter an option

[ ?/Delete/Orthographic/Restore/Save/sEitings/W indow]: _seiso Regenerating model.
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Cnmm:md: _ucs
Current ucs name: *WORLD* ;
gin of UCS or [Fz\ce/NAmed/OBjectfPrevx

<World>: _x

specify ori ous/V: iew/World/X/Y 1Z/ZAXis)
Specify rotation angle about X axis <90>:
Command: _ucs

Current ucs name: *NO NAME*

[Face/NAmed/O BjechPreviousN iew/Worl /X/Y/Z/ZAxis]

Specify origin of UCS or

<World>: _y

Specify rotation angle about Y axis <90>:

Command: _pline
Specify start point: 0,0

Current line-width is 0.0000

Specify next point or [Ar clHalfwidth/Length/Undo/Width]: <Ortho on> 60

th/Length/Undo/Width: ‘_pan

Specify next point or [Archlose/Halfwid
click to display shortcut menu.

>>Press ESC or ENTER to exit, or right-
Resuming PLINE command.

Specify next point or [Arc/Close/Ha].fwidth/lﬂngth/Undo/Width]: 8
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: 40
Specify next point or [Arc/Close/Halfwidth/Lengtthndc/W idth]: 12
Specify next point or [Arc/Close/Halfwidth/Lengtthndo/Width]: 12

Srecify next point or [Arc/CloselHalfwidth/I‘ength./UndofWidth]:

Command: _pline

Specify start point:

Current line-width is 0.0000

Specify next point or [Arc/Halfwidth/Length/Undo/Width]: 10
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Snceily o [:n!nl or [Are/Close/Halfwidth/Length/Undo/Width]: Figa
) point or [Arve/Close/] InlfwitllIaIIA:ngll)/Un(lu/Widﬂ\I:

\
::fnnumn(l: _boundary

icl inter i : i
i il point: Selecting everything...
b Hecting everything visible..

nalyzing the selected data

Analyzing internal islands...
a4
Pick internal point;

BOUNDARY ¢

‘ reated 1 i

Command: EXT s
EXTRUDIE

:urrunl. \:vire frame density: ISOLINES=4
Select objeets 1o extrude: 1 found ’

5
Select objects Lo extrude:

-"])U(!“‘y ol 0 si a
h .lL’h'. extrusion or [Dil‘c(xtion/ ath/T per '111[.]1.] 1
S P angle]: -15

Command: 7
Z00M

Specily corner i
y corner of window, enter a scale factor (nX or nXP), or

[AlllC(!nlur/]) e I nts/Prey 8/5¢; o
ynumic/Extents/I i
. revious ISLnlE/Wll\(l(lW/OhJLCl] <real time>; A

IJommuml: _vseurrent

inter an option [2dwirefr: 3dwi

<2(|wh.(.ﬁ.,ll n:':z:[fg\vu cefr nme/.%dwn'cfrnmcf3d]'li(ltlen!Re:\listichnncupluullOther]
Command:

Command:

Command; _gsave

Command:

Jommand:

(‘)nmmnnd: _-view Enter an option
[2/Delete/Orthograpnie/Restore/Save/sEttings/Window]: _top
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Command:

Command: .

Command: _view Enter an 0P ion ] . .
[?/DclctelOrthogmphicIRestorelSﬂvelsEttmgs/W indow]: _bottom
Command:

Command: .

Command: _-view Enter an option ) .
[°/DeleLcIOrthogrnphicmestorelSave/sEttmgs/W indow]: _left
Command:

Command: .

Command: _-view Enter an option . _ ‘
[?IDelctclOrthogruphiclRestore/Snve/sEttmgeanndow]: _right
Command:

Command: ‘

Command: _-view Enter an option )

/S avelsEttings/W indow]: _front

l?chlethOrthogrnphic/Restore
Command: _-view Enter an option
[?/DelcteIOrthogruphicJRestorcISnvelsEttings[Window]: _back
_-view Enter an option

Command:
phiciRestorcISave/sEttings

[?/Delete/O rthogra
Command; LIST

[Window]: _swiso

Select objects: 1 found
Select objects:

3DSOLID Layer: “0"
Space: Model space
Handle = cd
History = Record
Show History = No
Solid type = Extrusion
Extrusion height: 15.0000

Taper angle: 0
Bounding Box: Lower Bound X =0.0000 ,Y= 0.0000 ,Z=0.0000
Upper Bound X = 15.0000 ,Y =20.0000 ,Z= 60.0000

ac



