GUIDE TO CREATING THE
STL FILES FOR THE SURFACES

CREATE STL FILES IN CALCPLOT3D

Use the online graphing calculator CalcPlot3D to create your objects. Then follow the instructions below to
create the STL file required for 3D printing.

Instructions:

1. Create the surfaces you want to print or use the links given below to load the surfaces already
created.*

Toggle on the surface(s) that you want to include in the file.

Select Menu -> File -> Create an STL file from the plot.

Name the file and set the dimensions.*

Select Create File.

e W

*See section below for the settings used for these surfaces.

= Welcome to CalcPlot3D!

STL File Creation Options:

Solid name: mySolid Z

xy-dimensions of the printed solid:
5 inx 5 in

Printed solid thickness: 0.031Z in

Create surface thickness to make the surface solid?
®Yes ©No
(Thickness should always be created for noa-solids.)

Direction to move to create thickness:
® Opposite Normals
) Normal Direction
) Half-and-half
- z-Shift Down

Fille type:
® Binary file © ASCII file

Scale factor (in. to mm): 25.4
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https://c3d.libretexts.org/CalcPlot3D/index.html

PRINTING THE SURFACES

Once you have the STL files, you are ready to send it to the 3D printer. Using the above settings and the
surfaces describes below, you will want to

SCALE THE OBJECTS BY 72%

to create final products that are just under 6 inches (including the stands). Keep in mind that scaling the
objects changes the thickness proportionally.

You may want to download the 3D printing software and printer profile the printer will be using (e.g. Cura).
This software will allow you to estimate the amount of material used for each print.

RECOMMENDED SETTINGS FOR THE SURFACES

1. Settings for axes:
a. xy,zaxesrange from-5to 5
b. xy,z tick and scalefactors all setto 1
c. lower/upper z-clip setto 4
d. Focus point (0,0,0)
2. Settings used for exporting as an STL file:
a. xy-dimensions of printed solid: 5in x5 in
b. Printed solid thickness: 0.03125 in
c. Keep the rest of the default settings: Yes, Opposite Normals, Binary file, 25.4

CYLINDERS

Link to view the surfaces in CalcPlot3D: CalcPlot3D Cylinders

Surface Equation
Elliptic Cylinder 2xN2 +yh2 =4
Parabolic Cylinder yA2 +z=4
Hyperbolic Cylinder 2xN2 -yN2 =4

QUADRIC SURFACES

Link to view the surfaces in CalcPlot3D: CalcPlot3D Quadric
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https://c3d.libretexts.org/CalcPlot3D/index.html?type=implicit;equation=y%5e2+z~4;cubes=30;visible=false;fixdomain=true;xmin=-2;xmax=2;ymin=-4;ymax=4;zmin=-4;zmax=4;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=2x%5e2+y%5e2~4;cubes=50;visible=false;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-4;zmax=4;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=+2x%5e2-y%5e2~4;cubes=16;visible=true;fixdomain=true;xmin=-4;xmax=4;ymin=-4;ymax=4;zmin=-2;zmax=2;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=window;hsrmode=0;nomidpts=false;anaglyph=-1;center=7.431920237629842,1.4008508798338808,6.542490228801248,1;focus=0,0,0,1;up=-0.6452050880892246,-0.1088235188565486,0.7562194364385606,1;transparent=false;alpha=140;twoviews=false;unlinkviews=false;axisextension=0.7;shownormals=false;shownormalsatpts=false;xaxislabel=x;yaxislabel=y;zaxislabel=z;edgeson=true;faceson=true;showbox=true;showaxes=true;showticks=true;perspective=true;centerxpercent=0.48652694660019746;centerypercent=0.4542372917772282;rotationsteps=30;autospin=true;xygrid=false;yzgrid=false;xzgrid=false;gridsonbox=true;gridplanes=false;gridcolor=rgb(128,128,128);xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;xscale=1;yscale=1;zscale=1;zcmin=-4;zcmax=4;xscalefactor=1;yscalefactor=1;zscalefactor=1;tracemode=0;keep2d=false;zoom=0.427059
https://c3d.libretexts.org/CalcPlot3D/index.html?type=implicit;equation=2x%5e2+y%5e2+z~4;cubes=40;visible=false;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-4;zmax=4;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=x%5e2/4+y%5e2/9+z%5e2/16~1;cubes=50;visible=false;fixdomain=false;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=2x%5e2+y%5e2-.5z%5e2~2;cubes=30;visible=false;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-4;zmax=4;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=2x%5e2+y%5e2-.5z%5e2~0;cubes=50;visible=false;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-4;zmax=0;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=2x%5e2+y%5e2-.5z%5e2~-.5;cubes=50;visible=false;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-4;zmax=0;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=2x%5e2-y%5e2+z~0;cubes=50;visible=true;fixdomain=true;xmin=-3;xmax=3;ymin=-3;ymax=3;zmin=-4;zmax=4;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=window;hsrmode=0;nomidpts=false;anaglyph=-1;center=20.590977588658298,11.888206453689417,7.725424859373686,1;focus=0,0,0,1;up=0,0,2,1;transparent=false;alpha=140;twoviews=false;unlinkviews=false;axisextension=0.7;shownormals=false;shownormalsatpts=false;xaxislabel=x;yaxislabel=y;zaxislabel=z;edgeson=true;faceson=true;showbox=true;showaxes=true;showticks=true;perspective=true;centerxpercent=0.5;centerypercent=0.5;rotationsteps=30;autospin=true;xygrid=false;yzgrid=false;xzgrid=false;gridsonbox=true;gridplanes=false;gridcolor=rgb(128,128,128);xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;xscale=1;yscale=1;zscale=1;zcmin=-4;zcmax=4;xscalefactor=1;yscalefactor=1;zscalefactor=1;tracemode=0;keep2d=false;zoom=0.4528

Surface Equation

Paraboloid 2xN2 +yr2+z2=4

Ellipsoid xA2/4 +y"2/9 +z272/16=1
Hyperbolic Paraboloid 2xA2 -yA2+2=0
Hyperboloid of Two Sheets 2x"2 +y"2 - 0.5z22 =-0.5
Cone 2x"2 +y"2-0.5z2"2=0
Hyperboloid of One Sheet 2x"2 +y"2-0.52"2 =2

SUPPORT STRUCTURES/STANDS (TRANSPARENT)

The transparent stands for the cone and hyperboloid of two sheets did not end up being transparent enough for
my intended purposes. Instead, | recommend using the printed stands as a template and cut out stands from
transparencies. Then | used glue to secure the transparencies to the models (be aware that some glue will result in
a cloudy finish from off-gassing).

Link to view the surfaces in CalcPlot3D: CalcPlot3D Stands

Description Equation

Stand for ellipsoid xX"N2/4 +yh2/9 +372/16=1

Stand for cone 2x"2 +y"2 -0.5(222) =0

Stand for hyperboloid of two sheets 2xA2 +yA2 - 0.5(272) =-0.5

Hyperbolic cylinder stand y = +/-1.3x, box [-0.5, -1.3/2] x [0.5, 1.3/2]

PREVIEW SURFACES WITH STANDS

Below are links to view the final surfaces including the stands in CalcPlot3D:

Hyperbolic Cylinder with stand, Hyperboloid of two sheets with stand, Ellipsoid with stand, Cone with stand

NEED HELP?

Contact Athena Sparks Pelfrey at athena.s.pelfrey@gmail.com.
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https://c3d.libretexts.org/CalcPlot3D/index.html?type=implicit;equation=x%5e2/4+y%5e2/9+3%5e2/16~1;cubes=50;visible=false;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-4;zmax=-3;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=2x%5e2+y%5e2-.5(2%5e2)~0;cubes=50;visible=false;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-1.9;zmax=1.9;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=2x%5e2+y%5e2-.5(2%5e2)~-0.5;cubes=50;visible=false;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-1.9;zmax=1.9;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=y~1.3x;cubes=16;visible=true;fixdomain=true;xmin=-4;xmax=4;ymin=-4;ymax=4;zmin=-4;zmax=4;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=y~-1.3x;cubes=16;visible=true;fixdomain=true;xmin=-4;xmax=4;ymin=-4;ymax=4;zmin=-4;zmax=4;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=region;region=x;visible=true;alpha=-1;hidemyedges=false;view=0;top2d=1.3/2;bot2d=-1.3/2;umin=-0.5;umax=0.5;top3d=4;bot3d=-4;grid=25,25;showriemann=false;xnum=4;ynum=4;partition=Inner;heightpt=0;showpts=false;mode=rect;polarform=t;polartop=2;polarbottom=0;polarmin=%CF%80/4;polarmax=3%CF%80/4&type=window;hsrmode=0;nomidpts=false;anaglyph=-1;center=20.590977588658298,11.888206453689417,7.725424859373686,1;focus=0,0,0,1;up=0,0,2,1;transparent=false;alpha=140;twoviews=false;unlinkviews=false;axisextension=0.7;shownormals=false;shownormalsatpts=false;xaxislabel=x;yaxislabel=y;zaxislabel=z;edgeson=false;faceson=true;showbox=true;showaxes=true;showticks=true;perspective=true;centerxpercent=0.5;centerypercent=0.5;rotationsteps=30;autospin=true;xygrid=false;yzgrid=false;xzgrid=false;gridsonbox=true;gridplanes=false;gridcolor=rgb(128,128,128);xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;xscale=1;yscale=1;zscale=1;zcmin=-4;zcmax=4;xscalefactor=1;yscalefactor=1;zscalefactor=1;showtraceplane=true;tracemode=0;keep2d=false;zoom=0.452267
https://c3d.libretexts.org/CalcPlot3D/index.html?type=implicit;equation=y~1.3x;cubes=16;visible=true;fixdomain=true;xmin=-4;xmax=4;ymin=-4;ymax=4;zmin=-4;zmax=4;alpha=182;hidemyedges=true;view=0;format=constant;constcol=rgb(153,153,153)&type=implicit;equation=y~-1.3x;cubes=16;visible=true;fixdomain=true;xmin=-4;xmax=4;ymin=-4;ymax=4;zmin=-4;zmax=4;alpha=189;hidemyedges=true;view=0;format=constant;constcol=rgb(153,153,153)&type=region;region=x;visible=true;alpha=176;hidemyedges=true;view=0;top2d=1.3/2;bot2d=-1.3/2;umin=-0.5;umax=0.5;top3d=4;bot3d=-4;grid=25,25;showriemann=false;xnum=4;ynum=4;partition=Inner;heightpt=0;showpts=false;mode=rect;polarform=t;polartop=2;polarbottom=0;polarmin=%CF%80/4;polarmax=3%CF%80/4&type=implicit;equation=2x%5e2-y%5e2~4;cubes=40;visible=true;fixdomain=false;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;alpha=-1;hidemyedges=false;view=0;format=normal;constcol=rgb(255,0,0)&type=window;hsrmode=0;nomidpts=false;anaglyph=-1;center=4.287203182866155,5.968569064353521,-23.895524103749036,1;focus=0,0,0,1;up=0.9791464507349372,-0.14856699957646421,0.13856433397531262,1;transparent=false;alpha=140;twoviews=false;unlinkviews=false;axisextension=0.7;shownormals=false;shownormalsatpts=false;xaxislabel=x;yaxislabel=y;zaxislabel=z;edgeson=false;faceson=true;showbox=true;showaxes=true;showticks=true;perspective=true;centerxpercent=0.5;centerypercent=0.5;rotationsteps=30;autospin=true;xygrid=false;yzgrid=false;xzgrid=false;gridsonbox=true;gridplanes=false;gridcolor=rgb(128,128,128);xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;xscale=1;yscale=1;zscale=1;zcmin=-4;zcmax=4;xscalefactor=1;yscalefactor=1;zscalefactor=1;showtraceplane=true;tracemode=0;keep2d=false;zoom=0.413867
https://c3d.libretexts.org/CalcPlot3D/index.html?type=implicit;equation=2x%5e2+y%5e2-.5z%5e2~-.5;cubes=50;visible=true;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-4;zmax=4;alpha=-1;hidemyedges=true;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=2x%5e2+y%5e2-.5(2%5e2)~-0.5;cubes=30;visible=true;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-1.9;zmax=1.9;alpha=189;hidemyedges=true;view=0;format=constant;constcol=rgb(153,153,153)&type=window;hsrmode=0;nomidpts=false;anaglyph=-1;center=7.152509901781653,5.688645091216738,4.05966983030396,1;focus=0,0,0,1;up=-0.2339610857136974,-0.20094147692721878,0.9512542947193331,1;transparent=false;alpha=140;twoviews=false;unlinkviews=false;axisextension=0.7;shownormals=false;shownormalsatpts=false;xaxislabel=x;yaxislabel=y;zaxislabel=z;edgeson=true;faceson=true;showbox=true;showaxes=true;showticks=true;perspective=true;centerxpercent=0.5;centerypercent=0.5;rotationsteps=30;autospin=true;xygrid=false;yzgrid=false;xzgrid=false;gridsonbox=true;gridplanes=false;gridcolor=rgb(128,128,128);xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;xscale=1;yscale=1;zscale=1;zcmin=-4;zcmax=4;xscalefactor=1;yscalefactor=1;zscalefactor=1;tracemode=0;keep2d=false;zoom=0.437867
https://c3d.libretexts.org/CalcPlot3D/index.html?type=implicit;equation=x%5e2/4+y%5e2/9+z%5e2/16~1;cubes=50;visible=true;fixdomain=false;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;alpha=-1;hidemyedges=true;view=0;format=normal;constcol=rgb(255,0,0)&type=implicit;equation=x%5e2/4+y%5e2/9+3%5e2/16~1;cubes=25;visible=true;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-4;zmax=-3;alpha=195;hidemyedges=true;view=0;format=constant;constcol=rgb(153,153,153)&type=window;hsrmode=0;nomidpts=false;anaglyph=-1;center=7.152509901781653,5.688645091216738,4.05966983030396,1;focus=0,0,0,1;up=-0.2339610857136974,-0.20094147692721878,0.9512542947193331,1;transparent=false;alpha=140;twoviews=false;unlinkviews=false;axisextension=0.7;shownormals=false;shownormalsatpts=false;xaxislabel=x;yaxislabel=y;zaxislabel=z;edgeson=true;faceson=true;showbox=true;showaxes=true;showticks=true;perspective=true;centerxpercent=0.5;centerypercent=0.5;rotationsteps=30;autospin=true;xygrid=false;yzgrid=false;xzgrid=false;gridsonbox=true;gridplanes=false;gridcolor=rgb(128,128,128);xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;xscale=1;yscale=1;zscale=1;zcmin=-4;zcmax=4;xscalefactor=1;yscalefactor=1;zscalefactor=1;tracemode=0;keep2d=false;zoom=0.437867
https://c3d.libretexts.org/CalcPlot3D/index.html?type=implicit;equation=2x%5e2+y%5e2-.5(2%5e2)~0;cubes=20;visible=true;fixdomain=true;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-1.9;zmax=1.9;alpha=232;hidemyedges=true;view=0;format=constant;constcol=rgb(153,153,153)&type=implicit;equation=2x%5e2+y%5e2-.5z%5e2~0;cubes=40;visible=true;fixdomain=false;xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;alpha=-1;hidemyedges=true;view=0;format=normal;constcol=rgb(255,0,0)&type=window;hsrmode=0;nomidpts=false;anaglyph=-1;center=7.152509901781653,5.688645091216738,4.05966983030396,1;focus=0,0,0,1;up=-0.2339610857136974,-0.20094147692721878,0.9512542947193331,1;transparent=false;alpha=140;twoviews=false;unlinkviews=false;axisextension=0.7;shownormals=false;shownormalsatpts=false;xaxislabel=x;yaxislabel=y;zaxislabel=z;edgeson=true;faceson=true;showbox=true;showaxes=true;showticks=true;perspective=true;centerxpercent=0.5;centerypercent=0.5;rotationsteps=30;autospin=true;xygrid=false;yzgrid=false;xzgrid=false;gridsonbox=true;gridplanes=false;gridcolor=rgb(128,128,128);xmin=-5;xmax=5;ymin=-5;ymax=5;zmin=-5;zmax=5;xscale=1;yscale=1;zscale=1;zcmin=-4;zcmax=4;xscalefactor=1;yscalefactor=1;zscalefactor=1;tracemode=0;keep2d=false;zoom=0.437867
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