AutoCad Tutorials                                                                                                Lesson 3 – Creating Objects


[image: image1.jpg]


AutoCAD for Naval Architects

Step by Step Tutorials

Lesson 3

“Creating Objects”

1. Drawing Line Object:

A line can be one segment or a series of connected segments, but each segment is a separate line object. Use lines if you want to edit individual segments. If you need to draw a series of line segments as a single object, use a polyline. You can close a sequence of lines so that the first and last segments join to form a closed loop.
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To draw a line

· From the Draw menu, choose Line. [image: image27.png]



· Specify the start point (1).

· Specify the endpoint (2).

· Specify the endpoints of the next segments (3, 4, 5, 6).

· Press ENTER to complete the line.

To undo the previous line segment during the LINE command, enter u. You can start a new line at the endpoint of the last line drawn by starting LINE again and pressing ENTER at the Start Point prompt.

2. Drawing Polylines:

A polyline is a connected sequence of line or arc segments created as a single object. Use polylines if you want to edit all segments at once, although you can also edit them singly. You can set the width of individual segments, make segments taper, and close the polyline. When you draw arc segments, the first point of the arc is the endpoint of the previous segment. You can specify the angle, center point, direction, or radius of the arc. You can also complete the arc by specifying a second point and an endpoint.
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To draw a polyline with straight segments

8.1 From the Draw menu, choose Polyline. [image: image3.jpg]



8.2 Specify the first point of the polyline.

8.3 Specify the endpoint of each polyline segment.

8.4 Enter c (Close) to close the polyline, or press ENTER to end the command.

To draw a line and arc combination polyline

· [image: image23.jpg]


From the Draw menu, choose Polyline.

· Specify the start point of the line segment (1).

· Specify the endpoint of the line segment (2).

· Enter a to switch to Arc mode.

· Specify the endpoint of the arc (3).

· Enter l to return to Line mode.

· Enter the distance and angle of the line in relation to the endpoint of the arc. You can enter these relative values in the form @distance<angle. 

· Press ENTER to end the polyline.
3. Drawing Polygons:

· Polygons are closed polylines with between 3 and 1,024 equal-length sides. You draw a polygon by inscribing it in, or circumscribing it about, an imaginary circle or by specifying the endpoints of one of the edges of the polygon. Because polygons always have equal-length sides, they provide a simple way to draw squares and equilateral triangles.

· The following illustrations show polygons drawn using the three methods. In the first two illustrations, point 1 is the center of the polygon and point 2 defines the radius length, which is being specified with the pointing device.
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4. Sketching Free hands:

· You can use the SKETCH command to draw freehand sketches. Freehand sketches comprise many line segments. Each line segment can be a separate object or a polyline. You set the minimum length or increment of the segments. Sketching is useful for creating irregular boundaries or for tracing with a digitizer. Small line segments allow for greater accuracy, but they can greatly increase the drawing file size. For this reason, use this tool sparingly.

To sketch and record freehand lines

· At the Command prompt, enter sketch.

· At the Record Increment prompt, enter the minimum line segment length.

· Click the start point to put the "pen" down.

When you move the pointing device, AutoCAD draws temporary freehand line segments of the length you specified. SKETCH doesn't accept coordinate input. During the command, freehand lines are displayed in a different color.

· Click the endpoint to lift the "pen" up so that you can move the cursor around the screen without drawing. Click a new start point to resume drawing from the new cursor position. 

· Enter r at any time to record (save) in the database the line you're drawing and those already drawn. 

If the pen is down, you can continue drawing after recording. If the pen is up, click to resume drawing. The freehand line starts from wherever the cursor is when you click.

Press ENTER to complete the sketch and record all unrecorded lines.

If you want to use Snap or Ortho mode while sketching, you must use the keyboard toggles (F8 for Ortho, F9 for Snap). The status bar toggles have no effect. The Snap setting overrides the record increment if Snap is the larger setting. If Snap is smaller, the record increment takes precedence.

8.1 Erasing Freehand Lines:

To erase freehand lines

· With the pen up or down, enter e (Erase).

· If the pen was down, it moves up.

· Move the cursor to the end of the line you drew last and then move it back as far along the line as you want to erase.

· To end the erasure and return to the SKETCH Command prompt, enter p. To undo the erasure, enter e.

5. Drawing Circles:

· You can create circles in several ways. The default method is to specify the center and radius. You can also specify the center and diameter or define the diameter alone with two points. You can define the circle's circumference with three points. You can also create the circle tangent to three existing objects or create it tangent to two objects and specify a radius. In the following illustrations, the darker circles are the ones being drawn.
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To draw a circle by specifying a center point and radius

· From the Draw menu, choose Circle  Center, Radius. [image: image6.jpg]



· Specify the center point.

· Specify the radius.

· To create a circle that is tangent to two objects, specify a tangent point on each of the objects and the radius of the circle. The tangent point can be any point on the object. In the following illustrations, the darker circle is the one being drawn, and the tangent points are points (1) and (2). 

[image: image7.jpg]radusofnew  radus of new adius of new
cicle =1 cicle =2 circle =

Circles created tangentto twa abjects.




To draw a circle by specifying two tangents and radius

· From the Draw menu, choose Circle  Tan, Tan, Radius.

You are now in Tangent snap mode.

· Select the first object to draw the circle tangent to.

· Select the second object to draw the circle tangent to.

· Specify the radius of the circle.

6. Drawing Arcs:

To draw an arc by specifying three points

· From the Draw menu, choose Arc  Start, Center, End. [image: image8.jpg]



· Specify the start point (1) by entering endp and selecting the line. 

The arc snaps to the endpoint of the line. 

· Specify the second point (2) by entering cen and selecting the existing arc to define the center of the arc.

· Specify the endpoint of the arc (3).
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· In the following illustrations, the center of an existing circle is used as the center of the arc. Once you specify the center and start points of the arc, you complete the arc by specifying the chord length. The distances shown in these illustrations from one endpoint to the cursor are chord lengths.
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To draw an arc using a start point, a center point, and a chord length

· From the Draw menu, choose Arc  Start, Center, Length.

· Specify a start point (1).

· Specify the center point (2).

· Specify the chord length.

· Use the Start, Center, Angle or Center, Start, Angle method when you have a start point and a center point you can snap to. The angle determines the endpoint of the arc.
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· Use the Start, End, Angle method when you have both endpoints but no center point to snap to.
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· The following illustration on the left shows an arc drawn by specifying a start point, endpoint, and radius. You can specify the radius by entering a length or by moving the cursor away from the endpoint to specify a distance. 
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· The illustration on the right shows an arc drawn with the pointing device by specifying a start point and endpoint and a direction of the tangent. Moving the cursor up from the start point and endpoint draws the arc concave to the object, as shown here. Moving the cursor down would draw the arc convex to the object.

· You can start a line at the endpoint of the last drawn arc by starting LINE and pressing ENTER at the Start Point prompt. The arc's endpoint defines the start point and the tangential direction of the new line. You need to specify the length.
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7. Drawing Spline Curves

· A spline is a smooth curve passing through a given set of points. AutoCAD uses a particular type of spline known as a nonuniform rational B-spline (NURBS) curve. A NURBS curve produces a smooth curve between control points. Splines are useful for creating irregular-shaped curves, for example, drawing contour lines for geographic information system (GIS) applications or automobile design.

To create a spline by specifying points

· From the Draw menu, choose Spline. [image: image15.jpg]



· Specify the spline's start point (1).

· Specify points (2 through 5) to create the spline and press ENTER.
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· Specify the start and end tangents (6 and 7).
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· The following illustration shows the result when you use the same points but different start and end tangents.
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· The following spline is drawn using the same points but a higher tolerance and different start and end tangents.
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8. Drawing Ellipses

· You can create full ellipses and elliptical arcs, both of which are exact mathematical representations of ellipses. The default method of drawing an ellipse is to specify the endpoints of the first axis and the distance, which is half the length of the second axis. The longer axis of an ellipse is called the major axis, and the shorter one is the minor axis. The order in which you define the axes does not matter.
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· In the following procedure, you draw an ellipse using the default method and the pointing device. Here, the first axis is the major axis, and the second is the minor. The distance increases as you drag the pointing device away from the midpoint.
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To draw a true ellipse using endpoints and distance

· From the Draw menu, choose Ellipse  Axis, End.

· Specify the first endpoint of the first axis (1).

· Specify the second endpoint of the first axis (2).

· Drag the pointing device away from the midpoint (3) of the first axis and click to specify the distance.

8.1 Drawing Elliptical Arcs

· In the following procedure, start and end angles are measured from point 1, the first endpoint of the first axis, ANGDIR is set to 0, so the angles are measured counterclockwise from point 1. The start angle (4) is 230-degrees and the end angle (5) is 50-degrees.

To draw an elliptical arc using start and end angles
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· From the Draw menu, choose Ellipse  Arc.

· Specify endpoints for the first axis (1 and 2).

· Specify the distance of the second axis (3).

· Specify a start angle (4).

· Specify an end angle (5).

9. Creating Hatches

· Hatched areas created with BHATCH are associative by default. You can remove hatch associativity at any time or you can change the default to create a nonassociative hatch. If you specify points to create an associative hatch, specify only one internal point per hatch block placement. Specifying more than one internal point can produce unexpected results when you edit the hatch boundary.
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To hatch an enclosed area

· From the Draw menu, choose Hatch.

· In the Boundary Hatch dialog box, choose Pick Points.

· Specify a point in your drawing inside each area you want to hatch. If you make a mistake, you can right-click and choose Clear All or Undo Last Select/Pick from the shortcut menu.

· To preview the hatch, right-click and choose Preview.

· Press ENTER to return to the Boundary Hatch dialog box.

· Choose OK to apply the hatch.

To hatch selected objects

· From the Draw menu, choose Hatch.

· In the Boundary Hatch dialog box, choose Select Objects.

· Select the object or objects you want to hatch. 
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The objects need not form a closed boundary. You can also specify any islands by selecting objects within other selected objects. If you make a mistake, you can right-click and choose Clear All or Undo Last Select/Pick from the shortcut menu.

· To preview the hatch, right-click and choose Preview.

· Press ENTER to return to the Boundary Hatch dialog box.

· Choose OK to apply the hatch.

· You can define a hatch boundary by specifying points directly. For example, you may want to illustrate a pattern fill in a small section of a drawing, as shown in the following illustration.

To define a boundary by point acquisition

· On the command line, enter hatch.

· Enter the name of the hatch pattern. 

· Specify the hatch pattern scale and angle. 

· At the Select Objects prompt, press ENTER, because you are specifying points and not selecting objects.

· Using points to create a hatch boundary creates a polyline boundary. Enter y to retain the polyline boundary, or n to discard it after the hatching is completed. 

· Specify the points that define the boundary.

· Enter c (Close) and press ENTER.

10. Creating Objects

· AutoCAD drawing files contain both graphical and non-graphical objects. You use graphical objects, such as lines, arcs, and circles, to create your designs. At the same time, you use non-graphical information, called named objects, to manage the design. Named objects include such items as text styles, dimension styles, named layers, and named views. Named objects help you design more efficiently. For example, if you use a set of linetype properties frequently, you can save the properties as a named linetype and then apply the linetype to lines in your drawing at any later time.

· AutoCAD stores named objects in symbol tables and data dictionaries. Each kind of named object has a symbol table, or a dictionary, and each table or dictionary can store multiple named objects. For example, if you create 10 dimension styles, your drawing's dimension style symbol table will have 10 dimension style records. However, unless you create LISP routines or program AutoCAD, you do not work with symbol tables or dictionaries directly. You can view and revise all named objects using AutoCAD dialog boxes or the command line. The following table shows AutoCAD named objects.

With my Best Wishes
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