Mastercam 2017
Chapter 21 Airplane

A. Create Rectangle.

Step 1. If necessary start a new Mastercam file, click New 3

on the Quick Access Toolbar QAT (Ctrl-N). ‘?\’%}
[]

Step 2. On the Wireframe tab | WIREFRAME ' ¢lick Rectangle Rectangle|

Step 3. In the Rectangle function panel:
under Dimensions, Fig. 1
Width 9
Height 1.8 and press ENTER
Press O key on keyboard to select AutoCursor Origin override

Click OK @

Step 4. Right click the graphics window and click Fit (Alt-F1).

Rectangle 3 x
Basic

Points -~
1 2

Dimensions )
Width: | 5.0000 “a
Height: 1.8000‘ : ﬂ
Settings )

[] Anchor to center
[ creste surface

Fig. 1
B. Save As “AIRPLANE”
Step 1. Click Save As |kl | (Ctrl-
Shift-S) on the Quick Access
Toolbar QAT. -
Fig. 2
Step 2. Key-in AIRPLANE for the filename and press ENTER.
C. Set Grid and Snap .2.
Step 1. On the View tab VIEW | ¢lick Show Grid S;i: and Snap to Grid ;,;a'p )
Grid to Grid
Step 2. Click the Dialog Box Launcher = (Alt-G), Fig. 3.
Step 3. In the Grid Settings dialog box: o=
under Spacing, Fig. 4 - . § IM‘_
X and Y Spacing .2 ,,>|< kx j7v r&’_ !, v o |
) COigin-——|
Click OK % . ::::E Gngmﬂoh:s' S{I;r(:r tzzar?d Eg:ia‘:-ilg: 2 ID'D
Display Grid G Caontroller ¥ ID'D
Fig. 3 B
~Shap
 Near
& Always
Size IF
v | %] 2|
Fig. 4
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D. Sketch Fuselage. r [— [ — EEs-s-
Step 1. Sketch the next lines magenta. Right click in F, 0058 2 oo #, D ors
the graphics window and on the Mini Toolbar L Ere .~
click Wireframe Color 2 ™| drop down arrow, Fic. 5 -
then click magenta, Fig. 5. &
/+
. . i dpoi v 1 %
Step 2. On the Wireframe tab =~ WIREFRAME | ¢lick Line Endpoints| . | SR i
Endpuoints @ @@
Step 3. In the Line Endpoints function panel: Basic
under Type, Fig. 6 o °
SeleCt Multi'line . - TEn;ent
Sketch lines, Fig 7
Use tracking in Status Bar to view coordinates e I{':ﬁﬁ:::m{
Click OK @when done. (7, 1.8) Frepars °
"\ (99 1‘4) Dimensions ~
0, 1 [ . | 0.0001 -
M7.6, 1.4) Een?ﬂl'l- :-EIDDD : g
[@, .6 e D) e
Fig. 7 (6.4,0) (7.2,0) Fig. 6
E. Create a Rectangle for Fuselage in Top View.
I:l Rectangle 3 x
Step 1. On the Wireframe tab | WIREFRAME | ¢]ick Rectangle Rectangie| @® @O®
Step 2. In the Rectangle function panel: boints ~

under Dimensions,
Width 9

Height 1.2 and press ENTER

Press spacebar to activate Fast Point

Fig. 8

i,

Key-in 0, 9|

and press ENTER twice

Click OK @

t click the graphics window and click Fit

Step 3. Righ
5L e,

0,9)

1 2

Dimensions ~
Width: S.EIEIElD‘ - : ﬂ
Height: 1.2000s - : ﬂ
Settings ~

[] ancher to center
[] Create surface

Fig. 8

Fig. 9
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F. Sketch Fuselage in Top View.

+
/
Step 1. On the Wireframe tab = WIREFRAME | click Line Endpoints | ..
Endpoaints
Step 2. In the Line Endpoints function panel:
Sketch lines, Fig 10
Use tracing in the Status Bar to view coordinates 4.2,10.2)
Click OK &4 when done. (0, 9.6).< Top View
“4.2,9)
Step 3. Save |k |(Ctrl-S). Fig, 10
G. Wing.
Step 1. Set color back to your wireframe default color. Use Alt-X, then click a line of Side View
rectangle.
. . []
Step 2. On the Wireframe tab | WIREFRAME | ¢lick Rectangle o .../
Step 3. In the Rectangle function panel:
Sketch two rectangles for wing, Fig. 11
First, sketch a rectangle in Top View from (4.2, 9) to (7, 2)
Click OK and Create New Operation @
Then, sketch 2nd rectangle in Side View from (4.2, 1.6) to (7, 1.2)
4.2,9)
Wing in
Top View
7,2)
4.2, 1.6) (@,
NG 1«
Wing in (7,1.2)
Side View

Fig. 11
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H. Rotate Angle of Attack.

x|
\)ﬂ Move Copy Jain
Step 1. On the Transform tab = TRANSFORM  click Rotate | ;... |- N e c
nlﬁ % Angle betiveen
Step 2. Shift click a line of wing rectangle in the Side View to chain rect- NAE
angle and click End Selection | @zncsseton | (ENTER). o &)
Shift click line to —a
Step 3. In the Rotate dialog box: chain rectangle = m~ =L
Select MOVe F Fig. 12 \ — {* Fotate " Translate
Number of Steps ¥1. —mm 0077 ~ amd
Rotate —
Rotation Angle ﬁ_ 7 Fig. 13 g B
° Preview
Click Define Center Point Q%D {p| Regen R
Click bottom right corner for point to rotate about, Fig. 13. A
’7":_ bLlse Mew Sttributes
Click OK | & | v, Q| 2|
) . Fig. 12
Step 4. Right click the graphics win- Fig. 14

dow and click Clear Colors E"‘ .

I. Delete Lines. -
Step 1. Delete the 5 Lines, Fig. 15. To delete, Shift 1 :
click rectangle in Side View and click rear line
in Top View and press Delete key on keyboard.

Step 2. Save E (Ctrl-S).

Shift click line to
chain rectangle
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J. Trim Lines.

Trim Break Extend

Step 1. On the Wireframe tab =~ WIREFRAME | click Trim Break Extend ®
m Basic
/ ..
/ Entity
Trim Break| Mode: 9- Trim
Extend - -:::,'- Break
Type: _- _L‘.u.to o
Step 2. In the Trim Break Extend function panel: ° ol ;1;:5‘
under Type, Fig. 16 O Tim 3 ents
select Trim 1 entity O Trim c port

Trim two lines. Click line to trim at Position 1, then trim to line
at Position 2, Fig. 17. Repeat at the other line. That is, click the

0.1000

part of line you are keeping, Position 1, then click Position 2.

Click OK @ when done.

K. Horizontal Stabilizer.

Step 1.

Step 2.

Zoom-in on rear end of fuselage in Top View.
Use F1 and make a zoom window, Fig. 18.

Sketch horizontal stab cyan. Right click in the
graphics window and on the Mini Toolbar click

Wireframe Color & - drop down arrow
and select cyan, Fig. 19.

s [— — Ema-s-
Fg g 848 30 Z |00 -| % DelaggpColors
L] O el
|
Fig. 19

2 1

() Extend

Extension length

Fig. 16

I x

@®

L

<

2

Fig. 18
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1

/

+

Step 3. On the Wireframe tab = WIREFRAME | ¢click Line Endpoints | ;.
Endpoaints
Step 4. In the Line Endpoints function panel:
under Type (0, 9.6)
select Multi-line (2-1,9.3)
Sketch the 3 lines, Fig. 20 \
Press Escape key to restart multi-line Snap line to
midpoint
Pan down to Side View, use Down Arrow key O':%:'f e
Sketch the lines to make rectangle Fig. 21
Use M key Midpoint AutoCursor override
Click OK Gwhen done.
® °
_ - ©, 6.4) (1.6, 6.4)
L. Vertical Stabilizer. Fig. 20
Step 1. Sketch vertical stab yellow. Right click in the
graphics window and on the Mini Toolbar click (O:D/Gvérhf
Wireframe Color & - drop down arrow and ?
(2.6, .8)
select yellow, Fig. 22. (0, .8)
Fig. 21
Step 3. On the Wireframe tab | WIREFRAME ' ¢lick Line
+
J/
Endpoints | ;.
Endpoints * | o A B
Step 4. In the Line Endpoints function panel: R l. O = Tl 1
under Type ~
select Multi-line Fig. 22
Sketch the 3 lines, Fig. 23
Use M key Midpoint AutoCursor override
Press Escape key to restart multi-line 0,3.8) (1.6,3.8)

Snap line to

midpoint
of giine
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Pan up to Top View, use Up Arrow key
Change Grid and Snap to .1. Use Alt-G. Set X and Y Spacing .1 and click OK, Fig. 24.
Sketch the 4 lines in Fig. 25

Click OK ﬁwhen done.
Grid Settings x| (1.7, 9.7)
0,9.6), o e (3.5,9.6)
x e EEF TP
) lm_‘ a.7,9.5) ——
i~ Drigin ‘7
x o
%
&
~Shap
 Near
& Always
e [0 Fig. 25
v | | 2 | — [ — -mYs
Flg 24 By 848 30 2 (00 =

M. Motor.

Step 1.

Step 2.

Step 3.

Step 4.

Right click the graphics window and click Fit (Alt-F1).

Sketch the motor red. Right click in the
the Mini Toolbar click Wireframe Color

and select red, Fig. 26.

On the Wireframe tab

Fig. 26
hi ind d Rectangle 7 %
graphics window and on ® 000

drop down arrow  "g5ae

Pcints 7,

1 2
D Dimensions I
WIREFRAME | click Rectangle Rectangle| vedehs 1.:@00‘ -8

- Height: 1.0000 : az

In the Rectangle function panel:
under Dimensions, Fig. 27

Lock g both Width and Height

Width 1

Height 1 and press ENTER

Press spacebar to activate AutoCursor Fast Point

Key-in 8, 9.1 |53

Press spacebar to activate Fast Point

Key-in 8, .3 [F-2

Click OK @

i

and press ENTER twice

Settings

~

-~

[[] Ancher to center
[ creste surface
Fig. 27
o 8,9.1)

i

and press ENTER twice

= w3l

Fig. 28
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N. Wheel.

Step 1. On the Wireframe tab = WIREFRAME

click Circle Center Point

Step 2. In the Circle Center Point function panel:

under Size, Fig. 29
Diameter 1 and press ENTER

Press spacebar to activate AutoCursor Fast Point

IS.B,-1 A

Key-in 8.3, -1.1

Click OK @
Step 3. Fit (Alt-F1) to see circle.

=

and press

Step 4. Save (Ctrl-S).

0. Sketch Landing Gear in Side View.

ENTER twice

T

©

Circle
Center Point

i

—_—

(8.8, -1.1)

|

Fig. 30

Step 1. Zoom-in on lower front end of fuselage in Side View. Use F1 and
make a zoom window, Fig. 31.
Step 2. Sketch landing gear light gray. Right click in the graphics win-
dow and on the Mini Toolbar click Wireframe Color £ -
down arrow and select light gray, Fig. 32.
/+
Step 3. On the Wireframe tab | WIREFRAME | click Line Endpoints |
Endpoints
Step 4. In the Line Endpoints function panel:

Sketch the line, Fig. 33
Click OK @ when done.

Tip: Mr. PK will give you
extra credit if you trim line.

Mastercam 2017

Circle Center Point  # x

® @e®

Basic

Entity 2

Mode: (@ Manual
() Tangent

Center Point 2

Reselact

Size L]

Radius:

Diamster: 10000 ‘

Fig. 29

0.5000 - : ﬂ

—  []

Zoom-In i
Fig. 31
®.3.8.
- "1 Dref y_olors
[ ] | B En
]
) IO

8.8,

Fig. 33
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P. Sketch Lines for Tail Hook. i

Step 1. Fit (Alt-F1).

Step 2. Zoom-in on lower rear end of fuselage in Side View. Use F1
and make a zoom window, Fig. 34.

Zoom-In

Step 3. On the Wireframe tab | WIREFRAME | ¢lick Line Endpoints
+

/

+
Line
Endpoaints

Step 4. In the Line Endpoints function panel:
under Type
select Multi-line

Press spacebar to activate AutoCursor Fast Point ¥ | or click AutoCursor Fast Point

i,

on the Selection Bar, Fig. 35
Key-in the line coordinates and press ENTER. Then spacebar for next set of
coordinates.

Click OK @ when done.

E ER}.&U:DCLI’S{}I’ - TE 3 & & ] k - - e \ 'y
Fig. 35

Step 5. Save E (Ctrl-S).

-

,-2) (1.8, -.2)
(1.4, -.3)
Fig. 36

Line Points using Grid
1) Click Point 1 (2.2, .4) then
2) Down 6 and over 4
3) Over 4 and down 1
4) Over 4 and up 1
5) Over 2 and up 3
6) Right1
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Q. Rotate Top View for Printing.

Step 1. Fit (Alt-F1).

Step 2.

Step 3.

Step 4.

Step 5.

On the Transform tab = TRANSFORM | click Rotate | ;.. |-

VA

Select all Top View entities. To select, first drag a selection around V stab and fuselage,
then Shift click wing lines, Fig. 37.

Click End Selection | @& ss=cten | (ENTER).

In the Rotate dialog box:
Select Move * Fig. 38

Number of Steps B 1

Rotation Angle z?i 90
Click Define Center Point G%D

Click Press spacebar to activate AutoCursor Fast Point

Key-in 3.3, 3 [p33 and press ENTER for point to rotate about

Click OK

¥

v

xd
Move Copy Jain
R g ¢ C
« An!la Between
# |1 j:
i (‘

Tiotal sweep

<& )

& Ratate " Translate

Rramd
g8 B
Preview

’7|7 I Regen I Fit

Altributes
’7 [ Use Mew Attributes

Step 6. Right click the graphics window and click Fit (Alt-F1). v | @] 2|
— Fig. 38
Step 7. Right click the graphics window and click Clear Colors | 55 |.
Make window | | 1-5—5-:*—:'—:-:ﬂ—- i [ ] :
selection ! I S
V stab N 1 1 1
and fuselage ! | ! : :
then.... | f | | ]
Pl | | :
S I F '
..Shift click I .
wing lines — ——.! :
+ o :
33,3 !
——\
) / ]
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R. Add Leading Edge, V Stab, H Stab Text.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

/

Note |-

(M Note Dialog

On the Drafting tab DRAFTING | (lick Note
In the Note dialog box:
Lock the Caps, key-in: LEADING EDGE
Select Multiple Notes
Click OK, Fig. 40.

Click inside Leading Edge of Wing in Top
View, Fig. 41.

Click OK and Create New Operation @
in the Drafting function panel.

Add H STAB and V STAB
Click Cancele when done.

Save E (Ctrl-S).

- Create
" Single Mote
' Multiple Motes

LEADING EDGE ‘

Load File...

ld

Add Symbol...

= Label with Single Leader " Single Leader
7~ Label with Segmented Leader " Seamented Leader
Label with Multiple Leaders " Multiple Leaders

Properties... |

v | 8| 2|

v

Fig. 40

LEADING EDGE

—
/ W | ——  ——— T

V STAB

Fig. 41

Place text next to
the leading edges
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