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VISION AND MISSION OF THE INSTITUTE

VISION

£ To be an n institution of repute throngh multidisciplinary educational approach 1o
develop the next generation competent technocrats (engineering protessionals) for

industry and society.

< MISSLION

M1 Developing student centric educational practices lor

curriculum delivery and assessment.

M2 imparting entrepreneurial and emplovability skills among students
through value-based and skill-based training in collaboration with
industry and academia,

M3 Inculcating social and professional values among students through

awareness and oulreach sctivities,

L Prowiding an environment for innevation and research through

vierious interdisciplingry activities.

N

B. M DR.R.H. SHINDE
LAB INCHARGE HOD
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VISION AND MISSION OF THE DEPARTMENT
¢+ VISION

To Be a Centre of Repute for Preparing Engineering Students as Professionals in the Services,
Domain Leadership, Research, and Good Citizens.

& MISSION

Mi: To develop the continuens improvement process in academic practices for strengthening the
academic base of students,

M2: To develop the research culture through various efforts that can inspire students for research
thought.

M3 Developing the students for social skills like team building, leadership and social valwes.

M4: Upgrading the above activities through communication with internal and external stake
holders (Students, Parents, Alumni, Employers, Experts, Socicty people, eic.).

X

DR.R.H. SHINDE
HOD
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"LABORATORY MANUAL =
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COURSE OUTCOMES (COS)

BT

COSs LEVEL
C01: Students will be able to identify the object with the help of given sectional L1
and orthographic view.
CO02: Students will be able 1o Represent tolerances and level of surface finish on L2
production drawings.
C03: Students Will be able to Draw machine element using keys, cotter, knuckle, L3
bolted and welded joint.
C04: Students will be able o Classify various creating and editing commands in L4
Auto Cad.
CO5: Smudents Will be able to Construct the curve of infersection of two solids L&
CO6: Students will be able to Assemble details of any given part. L e. valve. pump, L&

machine tool part ete.

Prepared brv- Prot B.M. Netake

HOD- Dr.R.H.5hinde
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MDCAD LAB (COURSE CODE-BTMCL305)

ORJECTIVE:

To develop skill to use software to create 21D and 31D models,

LIST OF EXPERIMENT:

"Ome full imperial drawing sheet consisting the drawing/sketches of

1 | representation of standard components, symbals of pipe joints, weld joints,
rivet joint cte., surface finish symbols and grades, limit, fit and tolerance
sketehes™

"Two full imperial drawing sheets, one consisting of assembly and the other
2 | consisting of

details of any one standard component such as valves, components of various
machine tools,

pumps, joints, engine parts, ete."

" Twao assignments of AutoCAD: Orthographic Projections of any one simple

3 | machine

component such as bracket, Bearing Housing or Cast component for

Engincers such as

connecting rod, Piston, ete.; with dimensioning and detailing of three views of
components,"

; 4 3D model at least one simple machine component.

Prepared by- Prof B.M Netake HOD- Dr B.H.Shinde
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Jjoint ete,

DEPARTMENT: MECHANICAL ENGINEERING

LABORATORY: CSMSSENGGMECH MDA DLAR

EXPERIMENT TITLE: One full imperial drawing sheet mnsisd.n,g_LhE drawing/sketches |
of representation of standard components, symbols of pipe joints, weld joints, river |

LABORATORY MANUAL NG
CEMESENGOMEC H/MDMCAD- ]

VEAR 20225

Clasa: Second Year J PART:

SUBJECT: Mm:!ling Drawing un-dj l:; D Lab

Praetical: (1]

-FH.GF.;

1O 4

L. Draw One full imperial drawing sheet consisling the drawing/sketches of representation

weld joints, rivet joint ete., surface finish symbols and prades, limit, fit and tolerance

skeiches.
EXERCISE-0)
| WELD SYMBOLS
| SOQUARE BUTT WELD SINGLE VBUTT WELD  SINGLE BEVEL BUTT WELD |
- i | [ : !
| |I |I | |I \ |
L | | T P ..
SINGLE-U BUTT WELD SINGLE-J BUTT WELD BACKING RUN
.- ! JI, ) ; ___'_ i | .__ —y—
faz— 2 x jl' il :——...-. -
| FILLET WELD PLUG WELD SPOT WELD
|___L _.'I |- :_:_..- 4 - S

———

Prepared by- Prof 8.M. Netake

HOD- Dr.R.H.Shinde
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DEPARTMENT: MECHANICAL ENGINEERING

EXPERIMENT TITLE: One full imperial drawing sheet consisting the drawing/sketches |
of representation of standard components, symibols of pipe joints; weld joints, rivel

joint etc.

LABORATORY

LABORATORY MANUAL NO:

 CSMBSENGG/MECHMOCA LA R

CSMSSENGO/MECHMDCAD-0] FRnl-ciohed A
Class: Second Year | PART: 1 SUBJECT: Machine Drawing and CAD Lah | PaGE 20 4
Ne, Dhesigriation Hivstration .':.‘_-.-mh-'_
3 Butt weld between plates with raised _ :
edges (the raised edges being melted f |&—} A
down complotely) a s N
2 Bygunre butt weld W | |
I s | \
4, =i by 1t weld ]
et s o | |
A Hingle-V butt weld with bread root fuce PR ) Y
5 1
1 _ _‘_.-"‘—--\-ll—._.-..._,
i, Single-bovel butt weld with broad roos fuce m’] |"J
7 Single-U7 butt weld (parallel or sloping sides) m‘“’?" -
o | et e ) |
9. Backing run: back or backing weld mt& v
10, Fillet weld &
1L, FPlug weld; plug ar slot weld é 3 -—
P
~ o r
12 | Spot weld B . Xy
i l r | |
i L
o __|I
i
Prepare e )
1% Scam weld Vs oz A a1
6 e
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DEFARTMENT: MECHANICAL ENGINEERING
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YEAR:O20-25

LABORATORY: CSMSSENGG/MECHMDCADLAR

Class: Second Year | PART:1 | SUBJECT: Machine Drawing and CAD Lab PAGE: 3 OF 4 |
SURFACE FINISH SYMBOLS
R a Rouvghness I :
mic:rm'n&tﬂfi Grade Mumoers Femah Wik
50 M12
=5 11 :.n""
125 1 LD
6.3 MG )
3z rE l S ™
1.6 | N
, 0.8 e
| 0.4 NE FA g
0.2 M
0.1 N3 i . :
- 0.05 N2 M NFENEIN
o025 | i

Machining symboi:

Production meathod

Roughness value r, ;
Tjaatmant or coating

In microns or roughness

Grade symbol n1 to n12 :
Sampling length, mm
a LS

i Cirection of lay
Machining allowance e

In mm =

cl//-
Roughness Indicafion

—— —_— ==

Prepared by- Prof B.M, Netake HOD- Dr.R.H.Shinde



CCRREL, EH.MIU {'ﬂl LEGE OF i"HhWI-r RIMNC, ﬂltlli.&"ﬂl{ A.Ii.-'l.l}

_. MANUAL

FRA{'TI{ H.L EX F"FHIMEHT INS'I RUOCTIOMN SHEET
EXPERIMENT TITLE: One full |:|:|;1n.||al drewing sheet COnsisting

of representation of standard components, symbolg of pipe joi
Joint etc.

| Class: Second Yeanr

DEPARTMENT: MECHANICAL L ENGINEERING ' rAH-UHﬁ.TﬁrW L«:r»m ENGGMECHMDOADLAR
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YEAR20240-25

| LABORATORY

thi drawing/sketches

Mesning

Exgrrple Showirg [ ires Ciorn
of Tool B arks

IR

Ley aSproXimateily Dorsl-
kel o the ling rescressrig-
ing the surface o wwhish
the swinbol s sl b

Ly EBREEpTORMBtely  par-
Prradiculdar o the  line
Trprcacnlbag  thio socdoon
1o whiech The swymibol b
el

Loy arguisr n Boesh o mse-
tiorm 1o line M reSEn ting
The swrface 1o wihickh phe
Tty mbaol iz appliec

Loy miwltbdiracticonal,

Lay approximataby clrew-
lar reistive 1a tho center
ol the surfece 36 wihick
the svymbol iz sopiieo

Lay oD roximateiy rediai
relative 10 The center of
the surface to wwhick tho
ay fivkeor]l 2@ e lesat,

1
X
v
&
R
=5

E arie prmetilos o bt PR
MECTIORNS| . or Deooubesrmeg,

Prepared by- Prof B.M. Netake
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EXPERIMENT TITLE: Two full imperial drawing sheets, one consisting of
assembly and the other consisting of details of any one standard component
such as valves, components of various machine tools, pumps, joints, engine

parts, ete.” ol Pl [ [
DEPARTMENT:MECHANICAL ENGINEERIMNG LABORATORY: CSMSS/ENGO/MECH/CAD LAR
LABORATORY MAMNLUAL MO, :
| CSMSS/ENGGMECH/MDCAD-02 e
| Class: Secon Year | PART; | SUBJECT: MDCAD PAGE: | OF 4

Adm:-

To draw Two full imperial drawing sheets, one consisting of assembly and the other consistng
of details of any one standard component such as valves, components of various machine tools,

pumps, joints, enging parts, ete,"

Fig.01 V-BLOCK

Prepared by- Prof.B. M. Netake HOD- Dr. R H.Shinde
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Toolpast

Compound rest

_I_,r-— Compound siide
-

Cross-glide ﬁ ERSER :
] | . Crpss feéd handwheel

Chasing dial B
=] Saild|

Longitudirl L AW
feed
handwheel

Fig.02 LATHE MACHINE CARRIAGE

Prepared by- Prof, B.M Netake HOD- Dr.RH Shinde
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EXPERIMENT TITLE: Twe full imperial dmwil"lg sheets, one E-IJI.'-IEiHiI'Ig of
assembly and the other consisting of details of any ane standard compornent
such as valves, components of various rachine tools, pumps, joints, Engine

parts, etc."

DEFARTM EM'F'T-'-'[

ECHANICAL

CSMSSENGG/MECH/MDCAD-02

ENGINEERING

| YEAR:HIZ4-25

Clags: Second Yenr

PART: I

SUBJECT: MDCAD

;;I RS -
i

5038 x 7

NUT [GUN METAL]

&70
50

e

DETAILS OF SCREW JACK

185

I

T
L

20

£

#1300, Degp 3

@150

800Y [CAST IRON )

CuP [CAST STEEL)

985
Wil
=) H12
ﬂ- ii -
= .
"
o su/f [ || 2
= Through i ';_'
36T L
|
|

SCREW SPINDLE
(MILD STEEL)

Fig-13 SREW JACK

3T

i

LABORATORY: CSMSS/ENGGMECH/CAD LAR

| PAGE: 3 0F 4

LAFA
[ I'}\

-
i

H=

RE B

3

SCREW
(MILD STEEL)

1

-

B2

54.5- | |
==Y &

TOMMY BAR
(MILD STEEL)

_'?i]"r.r.-

w12

SPECIAL WASHER
(MILOD STEFL)

Prepared by- Pro

f.B.M Neiake

HOD- Dr.R.H Shinds
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EXPERIMENT TITLE: Twa full }r-nperlai drawing sheét's. one consisting of
assembly and the other consisting of details of any one standard component
such as valves, components of various machine tools, pumps, joints, engine
parts, etc.” o _ :
DEPARTMENT:MECHANICAL ENGINEERING LABORATORY : CEMSS/ENGOMECHTAD LA
LABORATORY MANUAL NO: - e e
_CSMSSENGG/MECH/MDCAD-02 s
Clasal Beconcl Year | PART: | SUBJECT: MDCAD

Y EAR: 2025

PAGE:A GF A

i -1
F
|

ASSEMBELY OF SRW JACK

Fig-04 ASSEMBELY SREW JACK

—_—— ———

Prepared byv- Prof B.M. Netske HOD- Dr R.H Shinde



= - e =
E CHH. SHAHU COLLEGE OF ENGINEERING, AURANGABAD | 0 TIEATORY

PRACTICAL EXPERIMENT IHE'I'JILII.’TI'[_I.’]N SHEET

EXFE INT T . Two assignments of AuoCAD: Grthographic. Projections
m EXPERIMENT TITLE: ™. 1T [ AaninlCAD: Gl Pl Pro
of any one simple maching component such as bracket, Bearing Housing or Cast
component for Engineers such as connecting rod. Piston, etw.; with dimensioning

and detailing of three views of components,”

PEPARTMENT-MECHANICAL ENGINEERING | LABORATORY; CSMSSENGG/MECH/ACAD LA
LABORATORY MARUAL NO.; ;

e Tl TRk e S e " ’ 20242
CSMSS/ENGGMECHMDCAD-03 AN S :

Clnss: Second Year [ PART: | SUBJECT: MDCAL -[ PAGE | OF ¥

Aim:- To draw the orthographic projection of given parts

Orthographic Projection (s
From lsometric =l _‘

- End view

Fig-01 Orthographic from isometric view

e ————— = == —

Prepared by - Prof 5.C. Hiswankar/Pral B.C. Sandhwu HAD- Dr.S.K lsrruﬁul.r.
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EXPERIMENT TITLE: ", Twa assignments of AutoCAD: Ort {I'rth-;unphur_ Projections |

of any one simple machine component such as bracket, Bearing Housing or Cast
component tor Engineers such as connecting rod. Piston, ete.: with dimensioning

and detailing of three views of components.”

DEPARTMENT: MEE‘I LAMICAL bHGJhEERFH-:h l LABORATORY: CSMSSENGOMECHMCAD LAD
LABORATORY MANUAL NO.-

_CSMESENGGMECHMOCAD-03 s i ) S Y .
| Cluss: Second Year | PART: | SUBJECT: MDCAD : | PaGE: 208 8 :

| YEAR 22475

FRONT VIEW ke
SIDE VIEW
(a)

Figure 2

Fig-01 isometric view from Orthegeaphic

TE S e ——

Prepared by- Prof $.C. Hiswankar/Prof B.C. Sandhu HOD- Dr 5.K Biradar
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EXPERIMENT TITLE: ". Two assignments of AwoCAD: Orthogruphic Projections |

of any ane simple machine companent such as bracket, Bearing Housing or Cist

component for Engineers such as connecting rod. Piswn, erc.: with dimeénsioning

' and detailing of three views of components ”

DEFARTMENTMECHANICAL B NGINEERING | LABORATORY: CSMSSENGGMECH/ICAD LAR
LABORATORY MANUAL NO.. P e e '

1 '_|_ _"h
CEMSSENGE MECHMDCADA3 bl

| Class: Second Yewr | PART: I wu.u:,u MDL Al | BACE: 3 OF 8

ORTHOGRAPHIC PROJECTIONS

Top viaw

o

o B i e a2 ]

?.j__| |__ ..... -
I F—
I

Isometric view L
i5 _I

TH | F o 8
Left sicle view Front viaw

shutterstwck

Fig-03 Orthographic Trom isoniciric view

Pn.pured I:n,r F’me C. Hiswankar/Prof B.C. S-E-ndhu I—ICH'.‘I- Ur_'i.r:.['i:r.u-:lur
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E}-:PE.RIMEHT TITLE: ", Two us&:yﬂ.m:mq of AwlaCAD: Orthographic Projectians |
of any one simple machine component such as bracket, Bearing Housing or Cast

companent for Engineers such as connecting rwl. Piston, eic.; with dimensioning

and detailing of three views of com ponents.”

DEPARTMEN-"MECHANICAL ENGINEERING L.-\HGR..*.TGH‘:' - CSMSS/ENGGMECH/CAD LAE
LABDRATORY MANUAL NO.- ===
CSMSS/ENGGMECH/MDCAD-03 by e S e o
Class: Second Year | PART: | SUBJECT: MIXCAD | FAGE 1 OF 8 |

Orthographic Projecti
X
— .
I
|n
I_ L TR | N e =
:ﬁ Front Yigw Ll sile vmese ¥
st e i .
[ 1
g | :
[ ' il Isometric View
. e " S N SR |
T WViman ¥,

Fig-04 Orthographic from isometrie view

Prepared by- Prof 5.C. Hiswankar/Prof B.C. Sandhu HOD-Drs; r: ulrﬂq:l'll
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EXPERIMENT TITLE: ", Two ﬂ.bs:gnm:rll:-: of AulnC AT Crihographic Projections '

of any one simple machine component such as bracket, Bearing Housing or Cast
component for Engineers such as connecting rod, Piston, ete.: with dimensioning

and detailing of three views of components,”

DEPARTMENT:MECHANICAL ENGINEERING LABORATORY: CSMSS/ENGGMECHICAD LAR
LABORATORY MANUAL NO.- = o ;
CEMSS/ENGGMECHMDCAD-03 SEALEE _

Class: Second Year I PART: | ELI EJFE'T MLJCAI] | PAGE: 3 OF 8

EXERCISE-01 2D-Drawing

Lo - AL PR . e
3.2 &3 5 \
‘\\\\.
8
321
i R
44 3[5 =t
| =" a0
l |
Y- |
84 s
o D ¥
Fig-01

Prepared by- Prof 5.C. Hiswankar/Prof B.C. Sandhu HOD- Dr.5.K Biradar
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FRACTICAL EXPERIMENT INSTRUCTION SHEET
EXPERIMENT TITLE: ", Two assignments of AutoCAD: Orthographic Projections

of any one simple machine component such as brackel, Bearing Housing or Cast

component for Engineers such as connecling rod. Piston, etc.: with dimensinning |

and detailing of three views of components.”

DEPARTMENT-MECHANICAL ENGINEERING | LABORATORY: CSMSS/ENGGMECHITAD LAL

LABORATORY MANUAL NO.: '| A RCHb

Class: Second Year | PART: | SUBJECT: MDCAD | FaGE: 6 0F s !

EXERCISE-02 and 03 , 2D-Drawing  Fig-02

Prepared by- Prof 5.C. Hiswankar/Prof B.C. Sandhuy HOD- Dr.5.K Biradar
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FHAC'T]E‘AL EXPERIMENT INSTRUCTION SHEET
EXPERIMENT TITLE: *. Two assignments of AutoCAD: Orthopraphic Projections

of any one simple machine component such as hracket, Bearing Housing or Cast
component for Engineers such as connecting rod, Piston, ete. with dimensioning |

and detailing of three views of components.”

DEPARTMENT:MECHANICAL ENGINEERING LA.H'DEFﬂ l:IH.‘t’ CSMS& EMNGE M I:L!'JFIL.I"LD L.AFJ
LABORATORY MANLUAL NO.- B
CSMSS/ENGG/MECH/MDCAD-03 il s
Class: Second Year | PART: | SUBIECT: MDCAD PAGE: TOF &
EXERCISE-04 2D-Drawing Fig-4
- 10 -
o .
T i

1475

"Theory:

T RATS

&9.125

- o0 b @1.750 b RS

| = 372 =

Prepared by- Prof 5.C. Hiswankar/Prof B.C. Sandhu HOD- Dr.5. K Biradar
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MANUAL

e

mi.'.f'l'lﬂﬂ.l.- EIFERIHENT ]I"EETH LCTION SHE

EXPERIMENT TITLE -3-D model g Imst-unr:-smxplr: machine component,

DEPARTMENT:MECHANICAL ENGINGERING

LABORATORY: CSMSS ENGOMECHICAD LAL

LABORATORY MANUAL NG ,
| CSMSSENGGMECHMDCAD-04 iy SN B, vk
Class: Second Your | PART: | SUBJECT: MDCAD | Bagit: 1 0F 30

Aim: - To draw ane 3-D Model of simple machine component,

Prepared by- Prof. B.M. Netake

HOD- Dr Bt Shinde
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FRACTICAL EXPERIMENT INSTRUCTION SHEET
EXPERIMENT TITLE -3-D mode| at least one simple machine companent.

P

DEPARTMENT:MECHANICAL ENGINEERING LABORATORY: CSMSSENGGMECH/CAD LAR
LABDRATORY MANUAL NOw: : : 3 T
CSMSS/ENGGMECH/MDCAD-04 R e o s R
Class: Second Year | PART: | SUBJECT: MDCAD PAGE: 2 OF 36
5
¥ |
b 4N
e 14 ||
N, g
i 115
. o)
—=mx 1 L
[ | L
130 4
A RaA
e
R45

- T

Prepared by- Prof. B.M, Netake HOD- D, ;. H Shinde
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LABORATORY MAMUAL NO -
| CSMSSEMGGMECH MDC AD-044

CHH. SHAHU COLLEGE OF ENGINEERING, AURANGATAD

LABORATORY
AN AL

PRACTICAL EXPERIMENT INSTRUCTION SHEET

EXPERIMENT TITLE -3-D mode] at least one simple machine component.

YEARI2024-25

LABORATORY - CSMSSENGGMECHICAD LAR

PAGE: 1 DF 36

Cluss: Second Year | PART: 1 SUBJECT: MDCAD 3 -

_'_S.Eu’n CONTENTS y e =h P:_'LFE NO |
1 Introduction to CAD
1' ACAD - Basics &
1 2 - D Figures Using ACAD : b
4 Isometric f_‘.lr;mingr: Using ﬂ{_'-AD

_;__ - J-DFi;u:_cs Using ACAD
6 Introduetion to CREO 3.0
ol Exercises on CREO 3.0

NTRODMACTION to CAD
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Autrl” AL — BASICS
1.5tarting with Autocap
2.Layout and sketching
. eawing environment
4.Elements of drawing
3. Draw commands

6,30 functions

1. 2D - FIGLURES for practice USING Auto CAD 2017723
8. ISOMETRIC DRAWING for practice USING AutoCAD2013
9, 3-D 50LID FIGURES USING ACAD 2013

INTRODUCTION TO CREO 3.0
Learning Different Operations like Threading, Sweep, Swept biend,
Muodeling
Assembling
Equipment needed: Computers and Software: AutoCAD 2017/23

Heference Boolis:

I. Engineering graphics with Auto CAD- R.B. Choudary/ Anwadha Publishes

Outcomes:
. Ability 1o use the software packers for drafling and modeting
. Ability 1o ¢reate 2D and 3D models of Engineering Component
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1. INTRODUCTION

Computer Aided Dratiing is a process of preparing a drawing of an object
on the screen of a computer. There are various types of drawings in
ditferent fields of enginecring and sciences, In the fields of mechanical o
acromautical engineering, the drawings of machine components and the
layouts of them are prepared. In the field of civil engineering, plans and
layouts of the buildings are prepared. In the ficld of electrical engincering,
the layouts of power distribution system are prepared. In all fields of
engineering use of computer is made for drawing and drafting.

The use of CAL process provides enhanced praphics capabilities which
allows any designerta

- Conceptualize his ideas

. Muodity the design very casily

. Perform animation

. Make design calculations

. Uise colors, fonts and other acsthetic features.
REASONS FOR IMPLEMENTING A CAD SYSTEM

I Increases the productivity of the designer: CAD umprives  the
productivity of the designer to visualize the product and its component.
parts and reduces the time required in syothesizing, analyzing and

documenting the design

b

Improves the quality of the design: CAD svstem improves the guatlity of

- ——
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the design. A CAD system permits a more detailed engineering analysis
and a larger number of design alternatives can be investigated, The desien
errors are also reduced because of the greater accuracy provided by the
svstem

3, lmpreves communication: [ improves the communication in desion,
The use of a CAD system provides better engineering drawings, more
standardization in the drawing, better documentstion of the design, few
drawing errors and legibility,

4. Create data base for manufacturing: In the process of creating (he
documentation for these products, much of the required data base (o
manufacture the products is also created.

5, Improves the efficiency of the design: It improves the efficiency of the

design process and the wastage at the design stage can be reduced,

APPLICATION OF CAD;
Phere are various processes which can be performed by use of
computer in the drafting process.

1 Auwtomated drafting: This involves the creation of hard copy engineering
drawings directly from CAD data base. Drafting also includes features
like automatic dimensioning, generation of cross - hatched areas, sealmg
of the drawing and the capability to develop sectional views and enlarged
views in detail. It has ability to perform transformations of images and

prepare 30 drawings like isometric views, perspective views cle,,
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2. Geometric  modeling: concerned  with the computer  com patible

mathernatical description of the geometry of an object. The mathematical
description allows the image of an object 10 be displayed and manipulaed
ot a graphics terminal through signals from the CPU of the CAD syvsiem.
The software that provides geometric modeling capabilities must be designed

for efficient use both by computer and the human designer.

BENEFTTS OF CAD:
The implementation of the CAD svslem provides variets of
benelits to the industriesin design and production as given below:

[ Improved productivity in drafiting

2 Shorter preparation time for drawing

3 Reduced man power requirement

4, Customer modifications in drawing are easier
3. . More efficient operation in drafting

B, Low wastape in drafting

T Minimized transeription errors in drawing

8. Improved accurscy of drawing

9. Assistance in preparation of documentation

0.  Better designs can be evolved
11 Colours can be used to customize the praduct
12, Production of orthographic projections with dimensions and talarancos

13, Hatching of all sections with different filling pattern
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The software is an interpreter or translator which allows the wser 1o

perform specifictype of application or job related w CAD. The following

software’s are available for drafting,

I-h =3

F o

The above software is used depending wpon their application.

AUTOCAD
Pro—-E

CATIA

MS OFFICE
PAINT

ANSYS

MEc. NASTHAN
IDEAS

SOLID WORKS
HYPERMESH

FLUENT - GAMBIT

AUTOCAD
Auto CAD package is suitable for sccurate and perfeet drawings of

engincering designs. The drawing of machine parts, isometric views and

assembly drawings are possible in AutoCAD. The package is suitable for
212 and 3D drawings.
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AutoCAD - BASICS
L STARTING WITH ACAD
CAD uses four basic elements for preparation of any drawing:

v Line
3 Cunves
4, Text

3. ' Filling point.

Computer Aided Drafting is done by the operator by placing the mouse
pointer by placing the mouse pointer at the desired location and then
executing the command to draw the graphic clements using different

methods,

Advanced computer aided drafting packoges utilize four arcas on the sereen.

1. Drawing Area

2 Command Area
3 Menu Arca
i, AT LAE MANUAL Tl boxes
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L1 LAYOUT AND SKETCHING

The package provides various facilities for lavout sketching and
borders for preparing adrawing. It provides facilities for display co-
ordinates and measurement units,

a. Units: The format for display co — ordinates and measureiment can
be selected according to the requirement. Several measurement styles aie
available in ACAD. The main methods are engineering and architectural,
having specific base unit assigned 1o them.

i Decimal: select to enter and display mensurements in decimal notation

ii. Engineering: Display measurements in feel and decimal inches

i Architectural: Display measurements in feet, inches and fractional inches
. Fracuomal: Display measurements in mixed numbers notation

v, Scientific: Display measurements in scientific notation.

The precision that is specified controls the number of decimal places
or fractional sizeto which we want linear measurements displayed,
b. Angles: Select the format in which we want to enter and display an gles.
i. Decimal Degrees: Display partial degrees as decimals

- Deg/Min/Sec: Display partial degrees as minutes

r—

and seconds.ai.Grades: Display Angles as grades
iv. Radians: Display angles as radians.

- surveyor: Dhsplays angles in surveyor units,

C. Angle measure: Select the direction of the zero angle lor the ety of angles;

e
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i. East: Select to specify the compass direetion eust as the sera anile,

ii North: Select to specify the compass direction north as the zero angle,

i West: Select to speeify the compass direction west as the zero angle.

iv.  South: Select to specify the compass direction south 4s the zéro angle.

v Other: Select w specify a direction different from the points ol the

COmpass

d. Area: Enter the approximate width and length which is planned 1o
draw in full scale units. This limits the area of the drawing covered by grid dois
when the grid is turned on, It also adjusts several defoult settings, such as text

height, line etc.
LIMITS

This sets and controls the drawing boundaries. At the command prompl, enter

limits

ONOFF<LOWER LEFT CORNER> <current=: Specily a point, enter
I AR

enter. LTSCALE

This sets the line type scale factor. Use LTSCALE ta change the relative

length of the dash — dot line tvpes per drawing uni

Ad the Command prompt, enter Hseale
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New scale factor <current> : Enter a positive real value or press enfer
Changing the line tvpe scale factor causes the drawing to resenerale.

MEASURE

This places point objects or blocks at measured intervals on an object, At the

commiand prompl, enter measure

Sclect object to measure: Use an object selection method <sepiment

length=/ Block: Specify a distance.
PAN

This moves the drawing display in the current viewporl. At the command

prompt , enter pan

Displacement: Specify a point (1)
The paint which specily indicates the amount to move the drawing or

the location of thedrawing to be moved.
Second point: Press or specily a point (2)
If pressed, ACAD moves the drawing by the amount which is apecified in

the Displacement prompt. If we specify a point. ACAD moves the location

ol the drawing to thal point.
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1IELEMENTS OF DRAWING
2.2.1 DRAW
COMMANDS
LINE:
A line is specified by giving its two end points or first point and the

distance of line along with its angle of inclination. A line can be craven by

using two commands.
Command: line
Specify first point: Specify a point (1)

Specify next point or [Undo]:
Specity a point {2)The second
point can be indicated by @d=a

Where d is the distance of line and a is the angle of inclination in degrees,

PLINE:

This is a poly line which allows continuous segment of the line and it is

dravwn similar to the line command. The polyline allows changing the

thickness of the line according to the requirement.

From the Draw tool bar choose the

Polyline lvout. Draw pull down

ITTENLE
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Folvline

At the command

prompt, enter pline

Syntax

Specify start point: Specify a point (1)
Current line-width

IS <eurrenc

Specify next point or [J"'-rﬂic'lﬂﬂﬂl’HHlﬁﬁdﬂﬂLength’Undm'Widthj; Specify
a point {2} orenter an option
LINETYPE

Creates, loads, and sets linetypes. The LINETYPE command defines line
characteristicsconsisting of dashes, dots, and spaces.

Format menu: Linetype or Command line: linetype

I CURVES

Following are the various types of curves used in the drawings:

i. Circle
I, Ellipse
iil. Arc

iv. Regular or any other type.

S ——,—, T ee—
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i. Circle: The circle can be drawn by using two types of commands
. Cirele
h. Donut

. CIRCLE: This command draws the circle by using four methods:
b. CIRCLE: This command draws the cirele by vsing four methads:

L. Center point and radius
i Two point circle

L. Three point circle

i, Tangent circle

At the command prompt, enter circle

Specily center point for cirele or [3P (Three PointsV2I* (Two Poings)/Tir |: Specily a poinl
i enter an opiion

e DONUT: This draws filled circles and rings.
Donuts are construeted of a clozed polyline composed of wide arc sogments. Al the commuad
prompl, enter donut
Specify inside diameter of donut <current>: Specify a distance or press ENTER
If you specify an inside diameter of 0, the donut is a filled cirele.
Specify owside diameter of donut <current=; Specify a distance or press ENTER
Specity center of donut or <exit>: Specify a point (1) or press ENTER to end the command

ii. ELLIPSE: It is a curve having major and minor uxis with a center,
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The ellipse can be prepared by four methods,

Axis

endpoint

Arc

Centre

ELLIPSE

Crentes an ¢llipse or an elliptic arc,

Axis end point: Defines the first axis by two specified endpoints. The angle of the first axis
determines the angle of the ellipse. The first axis can define cither the major or the minor axis of

the ellipse,

Are: Creates an elliptical arc, The angle of the first axis determines the angle of the elliptical arc.
The first axis can define either the major or the minor axis of the elliptical arc.

Center: Creates the ellipse by a specified center point.
Isocircle: Creates an isometric circle in the ewrrent isometric drawing plane,
At the command prompt. enter ellipse

iii.  Are: The arc is a curve specified by center and radius as well as the start an ole
amd end angle . There are seven method used for drawing an arc.

[ Three point method

2, starl peint-center point ~end paint

SEEEE———_
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3. Start point-center point-length of ¢hord

4. Start poant-end point —angle of inclusion
5. Start point-end point-direction
. Start peint-center point-angle of inclusion

7 Start point-end point-radius

These metheds can be used by executing the arc command
ARC: creates an are,

At the command prompt, enter are

Center/<start point>; specify a point, enter ¢, or press entes
] Pelyarc: the second method of the drawing the arc is pely are by use of pline command.
This command allows drawing of filled arc of any width .it also allows for drawing of o
repular or irregular curve,

1. Drawing of Rectangle: A rectangle can be drawn by LINE command or by Hectangle
commind. The FLINE command also allows for drawing of hollow or filled rectunsle A
SOLAD command is also used for drawing of filled rectangles,

1. RECTANGLES: draws a rectangular polyling At the command prompt. enter rectangle

First corner: specily point (1) Other comer; specify point {2)

o SOLID: creates solid ~filled polygons solids are filled only when fill system variable is
set [0 on view is sel to plan.

Al the command prompt, enter solid

First comer: specafy point (1) Other corner: specify point (2)

e
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The first two points define one edge of the polygon.

Third point: specify a point {3} diagonally opposite the second Forth pvint: specify a point (4) or
press enter

3. DRAWING OF POLYGON

Creates an equilateral closed polyline A polvgon is a polyline object. AUTOCAL deaws
polyline with zero width and no tangent information.

4. POINT

Ureates a point object . points ean act as nodes 1o which you can snap objects Mo can specify a
full 213 lecation for a point,

At the command prompt, enter point

Point: specify a point

5, ERASING OF OBIECT:

The object can be removed or erased by use of erase command ERASE

This removes object from drawing At the command prompt, enter erase

Select objects: use an ohject selection method,

é. COLOURING OF OBIECT:

The object can be drawn with any variety of colour which rmnges from 0 1o 256. The selting of
colour can be done by eolor command

COLOR

Sets the colour for new objects.
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Al the command prompt, enter color <current>:enter a value (1-235),color name by block, ar by
layer

1. FILLING OF OBJECT: the object can be filled with different colors and patterns by use
of hatch command

This command allows selection of various patterns, scale of pattern and angle of patiern.
HATCH

This fills an area with a pattern.

HATCH fills the specified hateh boundary with non-associative hatch

A non —associative hatch is not updated when its boundaries are modified .a hatch houndary
consists of an object or objects that completely enclose an area

AL the command promp, enter hatch

Pattern (7 Ur name/ U, style) <current=: enter a predefined pattern name, enter o, enter? O press
enter.

ESCALING OF DRAWING: zoom command displays the ohject at a specified scale factor. The
value entered is relative to the limits of the drawing for example, entering 2 doubles the apparen
display size of any objects from what it would be if it were zoomed to the limits of the deawing,
It you enter a value followed by xp. auto CATY specifies the scale relative 1w paper scale units for
example; entering 0.5xp displays model space at hall the scale of paper space units. The
following illustration shows a number of viewpons arranged in paper space. the view in each
view port s scaled relative to paper space .the first view is scaled 1+ relative 1o paper space
{ Ixp) .the second is scaled 0.5=1 relative to paper space (0.5xp)and s0 on.

ZO0OM

This mereases or decreases the apparent size of objects in the current view port AL the commuand
Prommpl, enter Foom
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Allfcenter/dynamiciextents/left/ previous'vmax/window/<scale(x/xpi=:enter an option or value

Specify a paint ,or press enter
= TEXT: The text in software is indicoted by font's .the fonts define the shapes of the texi
characlers that make up cach character sel. In AUTOCA I, VO Gk LS trae Ty pe fonls in

addition o AUTOCAD s own compiled shape {SHX) lints:

A font is indicated by various parameters like

i. Style :these are four types: normal,bold italic.enderline
il Size: this s the size of characters
iii. Colour: there are Facilities to colour the charaeters selecting layer,

iv.  Type: different types of fonts may be used:
Mong text: COMPUTER AIDED DESIGN Romans: COMPLTER AIDED DESIGN Bomand:
COMPUTER AIDED DESIGN
Drtext: This displays text on the screen as it is entered .AutoCAD can create text with a variety of
character patterns, or fonts. These fonts can be stretched, compressed, oblique, mirrored, or
aligned in a vertical column by applying a stvle to the font texi can be yotmed, jusiled. and
made any size

At the command prompt, enter texi

Justify/style/<start point™; specify a point or enter an option

TEXT: This creates a single line of text AuwoCAD can ereate text with a variely of chamcter
patterns, or fonts. These fonts can be stretched. compressed, oblique, mirrored. or aligned in a
vertical ¢olumn by applying a siyle to the font.

Al the command prompt, enter texi

Justify/sivle/~start point=: specily a point or enter an option

QTEXT: This controls the display and plotting of wext and siribute of objects, At the command

—_ —
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prompt, enter text
ON/OFF <current=: enter on or off, or press enter

3 TRANSFORMATIONS: These are the modifications in the drawn abjects,
There are different types of transformations used

1. MOVE: This allows to move or displace objects a specified

distance in a specilieddirection

AL the command prompt, enler move

Select objects: use an ohj ¢-ls:l selection method

Base point or displacement: specify a base point (1)

Second point of displacement: specify a point (2) or press enter
LOCOFY: This is used for producing a duplicate copy of the drawing,
Al the command prompt, enter copy

Select objects; use an object selection method

<Base point or displacement =/multiple; specify
a base point{1)For a single copy or enter m for
multiple copies

JL.ROTATE: It moves objects about
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base pointAt the command prompt,

enter rofate

Select objects: use an object selection method

<Ruotate angle >frelerence: specify an angle or enler

4.8TRETCH: This moves or stretches objects . AutoCAD stretches lines,

arcs, ellipticalarcs, splines, rays and polyline segments that cross the

selection window.

At the command prompt, enter stretch

Select objects: use the CPOLYGON or cross ohject

selection method(],2)Base point or displacement: specily

a point [3) or press

Second point of displacement: specify a point (8) or press

5. EXTEND: This extends an object to meet another object. Objects

that

. can be extended include ares, elliptical arcs, lines, open 2D, and

Dpolylines and rays. At command prompt, enter extend
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Select boundary edges

(projmode~UCS, edge mede=no extend) Select objects: use an object
selection method

T SCALE: This enlarges or reduces selected objects equally in X and Y
directions At the command prompt, enter scale

select objects: use an object selection method Base point: specify a point (1)
<SHeale factor=/reference: specify a scale or enter v

5. TRACE: This creates solid lines.

From the miscellansous tool bar choose At the command prompt, enter trace
Trace width<current>: specify a distance, enter a value or press enter Fram
point; specify point (1)

To point: specify a point (2)

To pomt: speeify a point (3) or press to end the command

9. EXTRUDE: This creates unique solid primitives by extruding existing
two- dimensional objects extrudes also ereates solids by extruding 1w

dimenstona
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objects along a specified path .we can extrude multiple objects with extrude
At the command prompt enter, extrude

Select objects: use an object selection method
Path/<height of extrusion™; specify a distance or enter p

11, MIRROR: This is used to producing mirror imape of the abject
At the command prompt enter, mimmor

Select objects: use an object selection method First point of the mirrar line: specify o point (1)
Second point: specify a point (2)

12,  OFFSET; This creates concentric circles (parallel lines and paralle] curves. offsel creates
i creates a new object at a specified distance from an existing object or through a specified point

At the command prompl enter, offset
Otfsel distance: specify a distance, enter { or press enter

13, ARRAY: This creates multiple copies af objects in pattern. Arrays ane three 1ypes
a) Rectangular Array

k) Path Array

cl Polar Array

Rectangular Areay: In this, the object is arranged in an array of rows and columns
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Rectangular Array: Inthis, the object is armanged in an arcay of rows and columins,
At the command prompt: type ARRAYRECT or select the aption [rom
MODIFY toolbar. It asks you to select objects. Select the object and press

enter. By default, it shows an array of 3 rows and 4 columns, The no, of

rows and columns can be changed by selecting the COUnt

optian (OR) by selecting COLUMNS and ROWS oplions separately

Fath Array: In this. an object is arranged in a specified path,
Al the command prompt: type ARRAYPATH ot select the oplion [rom
MODIFY

toolbar. Then select object 1o be arraved. Then seleet the path through

which the object is made 1o bearrayed.
2. CUTTING OF OBRJECTS

The drawn objects can be cut or trimmed by using following commands

TRIM: Trims objects at a cutting object defined by other objects. Objects
that can betrimmed include arcs .circles, elliptical arcs, lines, open 213 and
iDpolyhines rays and splines

Al the command prompt, enter trim
Select cutting edges:

Belect objects: use object selection methaod

- e e
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<Select object to trim=/project/edge/undo: select an object, enter an oplion, vr press
enter

=

BREAK: This erases an objeet or splits the object in to
two partsFrom the modily toolbar select break Tvout
Al the command prompt, enter breal

Select objects: use an object selection method

Firsl point of the mirror Line: specify a point (1)
on an ohject Enter second point: specify the
secomid break point (2) or enter F

13 DIMENSIONING IN DRAWINGS:

The dimensions are inserted in the drawing by use of DIM command. There
are various typesof dimensions used in AutoCAL.

1. Linear dimensions:

Horizontal- this allows
horizontal dimensionsVertical-
this allows vertical dimensions
Aligned- this allows inclined
dimensions Rotated- this
allows inelined dimensions

1,0 Angular dimensions:

- m— o w me————
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This allows angular dimensioning of objecis

X Radial dimensions:
Thas allows radial dimensioning of arc or circle
i, - [hametrnie dimensions;

This allows diameteral dimensions of the circle

For dimensioning of objects, the first point and second point has to
be specified. Thedimension text must be written and then the
position of dimension must be specilied

at the command prompt enter dim

Dim: Enter a dimensioning mode command
14. AREA:

This dillows calculation of the area and perimeter of objects ar of
defined areasFrom the object properties toolbar, choose the
inguiry fivout, then

Al the command prompt, enter area

<First point=/ohject/add/subtract: specify a1 point or enter oplion

15.  FILLET

Rounds and fillets the
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edges of the objectAt the

command prompt enter

lillet

Polyline / Radius / Trim / <Select first object=: use an object selection
method or enter anoption

Select first object
Select second object: use an object selection method

Enter radius <current™; specify a distance or press
Chain / Radius <Select edge>: Select edges or enter e or r their intersection
16, CO-0ORDINATE SYSTEM

The co- ordinate system can be moditied in the AutoCAD. There are two
tvpes of co- ordinate systems used. The WCS (World co- ordinate systemn)
153 universal system in which its origin i$ at the fixed position. The 1ICS
tUser co- ordinate system) is a system in which user can fix his origin ot

any point.

l. UICS ; This manages user co-
vrdinale systemsAt the command

prompi enler ues

Origin / z axis/ 3 point! object! view! X/Y/Z ! Prev/ Restore/Save! Del!?<

waorld=: enter anoption or press enter

—— TSR —
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2. WCS: This manges world co- ordinate system
17.  EXPLODE:

This breaks a compound object info its
component objectsAl the command prompt
enter explode

Select objects: use an object selection method.
18, UNION:

This measures the distance and angle
between two points. At the command
prompt, enter nnion

select object: Use an object selection method

DIST: This measures the distance and the angle hetween two points

Al the command prompl area enter disi

First point : Specify a point (1)

I A i
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Second point -

Specify a point (2)

Ihstance =

calculated distance

Angle in XY plane = angle from XY plang = angle

Delta X =

change  in

X Delia ¥

= change

in Y Delta

4= change

in X,

. REGENERATION OF DRAWING:

ACAD provides afacility of regenerating a drawing to clear the cross
points or marks on thescreen.

(| REEDE AW
Tl REGEMN
| REGENALL

5| REGENAUTO
. TOLERANCE

This creates geometric tolerances. Geometric tolerances deline  the
maximum allowable variations of form or profile, orientation, location
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and run out from the exact geometry in a drawing. They specity the
required accuracy for proper function and it the objects drawn in
AutoCAD

2. SKETCH

This Ea'eares a series of free hand
ling scgments. From the

miscellaneous toolbar, choose
Al the command prompt enter sketch

Follow the prompting
2.3 3D FUNCTIONS

1. BOX

This creates a three
dimensional solid box. At the
cn::mrr;mu:l prompt enter box
Center/<corner of the
box=<(,0,0= :

Specify a point (1), enterc,

or press enlerCormer ol a
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Specifying a point or pressing defines the first corner of
the box. Cube/length /<other corner>: specify a point (2)
or enter an option centerCreates the box by a specificd
center point

r CONE

This creates a 30 solid cone. A cone is solid primitive with a circular or
elliptical basedtapering symmetrically to a point perpendicular (o its base.
At the command prompt enter cone

Elliptical (<center point= -*:EJ,UJ.‘.I} ; specify a point , enler e or press enler
3. CYLINDER

This creates a 3D solid eylinder. A cylinder is solid primitive with &
circular or ellipticalbased to a point perpendicular to its base withoul &
baper.

At the command prompt enter cylinder
Ell ipﬁual f=genter point= <0,0.0> : specify a point , enler e OF press enier

SPHERE
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This creates a 3D solid sphere. A sphere is positioned so that its central
axis is parallel to theZ-axis of the current UCS. Latitudinal lines are
parallel to the XY plane.

At the command prompt enter sphere
Center of the sphere <0,0,0= : specify a point , enter & or press enler
4. WEDGE

This creates a three dimensional solid with a sloped face
tapering along X axis. At the command prompt enter wedge
Center <corner of the wedge> <0,0,0> : specify a point . enter
¢ or press enterFollow the prompting

5. ELEV

This sets an elevation and extrusion thickness of new objects. The current
clevation is the Zvalue that is used whenever a 30 point is expected but
only X and y values are supplied.

At the command prompt enter eley
Follow the prompling
6. SHADE

This displays a flat shaded image of the drawing in the current view port,
SHADE removeshidden lines and displays a shaded picture of the
drawing.
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From the render toolbar, choose
At the command prompt, enter shade

7. REGION

This creates a region object from a selection set of existing objects.
Regions are2Dimensional areas you create [rom closed shapes.

5. REINIT
Thin rainitinlimas tha innstinet woete dielsinae 2 ' =
9, REPLAY

This displays a GIF, TGA or
TIFF image. From the tools
menu, choose image, then view.

10, REVOLVE

This creates a solid by revolving a two — dimensional object about an axis.

From the sehidstoolbar, chooss

At the command prompt, enter revolve
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1l. SHAPE

This inserts a shape. Before inserting a shape, vou must load the file

containing the desiredshape,

12. ROTATE3D

This moves objects about a three
dimensional axis From the modify
toolbar, choose the rotate tlvout then
Follow the prompting

13,  SECTION
This uses the intersection of a plane and solids to create a region.
AutoCAD ereates regions on the current layver and inserts them at the location of the

cross —section. Selecting several solids creates separate regions for each
solid.
4. SLICE

This slices a set of solids with a plane.

15. SHELIL
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This accesses operating system commands.

1. REVOLVE

This creates a solid by revolving a two dimensional object about an axis.
17. RENDER

This-creates a realistically shaded image of a three dimensional wirelmume
or solid model. RENDER produces an image using information from a
scene, the current selection set, or thecurrent view,

24 Starting the drawing

The figures we do in engineering are fitted into a template. In ACAL we
manually draw atemplate known as Drawing sheet in two different
Formats.

The size of the drawing sheet is 180

A4 210 X 297 The formar is as given

in the following figures

Polar Array: In this. an object is arranged in a circulur shape.

Al the command prompt: tvpe ARRAYPOLAR or select the option from
MODIFY toolbar. Then select object 1o be arraved. Then seleet the center
point ol array. By default, a six itemsarray is created, The No. of items can
be changed by selecting the Ttems option, Angle between the twe items

can also be changed.
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FIGIRE 1

Aim: to draw the following figure using ACAD

PROCEDURE

Set the limits of the drawing screen

STEP 1: Draw axis lines in the respective format with their intersection paint st (0,0
B Goto PROPERTIES ool bar

W] Load line type as 1SO LONG DASH SHORT DASH in the line type arca

B| Select line type 150 LONG DASH SHORT DASH in the line type area.

STEP 2 a: Draw circles of given dimensions using cirele command with thei
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4. ISOMETRIC DRAWINGS

For all isometric figures right click GRID in drafiing tool bar <setting= changpe e snah 1o
ISOMETRIC SNAP. And check ORTHO ON
IS - TOGGLE KEY BETWEEN ISOPLANE TOP, ISOPLANE LEF]

ANDISOPLANE RIGHT

FIGURE 1 ‘
Adni: 1o draw the following figure using ACAD

COMMANDS USED

Line. Dimensions, Drafting commands
PROMCEDURE

<Orthe on> <lsoplane Top= <{dsnap on=>

Command: _line Specily first point;
Specity next point or [Undo]: 104
Specify next point or [Undo);
Command: gsave

Command:

_dimaligned

Specify Hest extension  lineg arigin o
<select object=:

Specify second extension line origin:
Command; _dimlinear

Specily first extension line origin or <select object:

Specily second extension line origin:

Specify dimension line location or

|Miext Text/Angle/Horizontal/Vertical/Rotated |: Dimension fext = 48 6000
Command: _dimedit

Enter type of dimension editing [Home/New/Rotate/Oblique] <Home>: o
Select objects: | found

wess ENTER for none): 30

Enter obliguime angle

i’l



CHH.SHAHU COLLEGE Lir ENGINEERING

DEPARTMENT OF MEC HAMICAL ENCHINEL RING
FIGURE 2 |
A w draw the following figure using ACAD

COMMANDS USED

Line, Drafting commands. Dimension alipned, Dimension linear, Dimension ohligue, Lay

Command: line |

specify first point: “lsoplane

Left=Specifv next point or
[Undo]: 12 Specily next point or
[Undo]:

<lsoplane Top= 25

Command:  gsave

Command:

_dimlinear

Specify first extension line
originer <select objects;

specify second extension line ]
arigin: |

Specily dimension line location or

[MtextText/Angle/Horizontal! Vertical Ritated):
Dimension text = 120000 |
Command: _dimaligned |
specify first extension fine wrigin or <selec
abject=:Specify second extension line origin:
Specify dimension line location or

[ Mn.-m.-'l'e.»ch’fmgiu[:Diluunsim: lext = 25.0000 |
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