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Design of gear boxes with planar circular gears

Motivation for this tutorial: (Originally SolidGeometry 5.4 required)

This tutorial shows how the gears can be designed from several gears connected in series or even stacked and driven by a motor

function VLFL_EXP79

Design of a gear with even or odd number of teeth using SGgearDINrot

The SGgearDINrot function generates not only the geometry of a gear, but also the coordinate systems to arrange subsequent gears accordingly. There is a baseframe "B" for the axis assembly as well

as a folloerframe "FG" for the moving tooth space and "FT" for the moving tooth

% SG,al]=SGgearDINrot([m,z,R,h,tig,al])

SGgearDINrot(1,24); SG=ans

SG =

struct with fields:

VL:
FL:
Tname:

TFiL:

[738x3 double]

[1476%3 double]

{'B' 'FG' 'FT'}

{[4%4 double] [4%x4 double] [4x4 double]}
{rr 1 1}
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publishSGPDF: 2023-10-04 13:23:57
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Rotating a gear (or any solid) in a figure using the SG-Lib

SGfigure(-30,30);
Videoquickanimatego('',{SGTplotalpha(SG,'g'),"'',0.1});
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publishSGPDF: 2023-10-04 13:23:58

Creating a shaft axle

SGgearDINrot(1,24,PLsquare(10),6);
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publishSGPDF: 2023-10-04 13:24:03
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Changing Gap and Tooth similar to the old function SGgearDINrot

SGgearDINrot(1l,24,PLsquare(10),6,true); % Tooth to the right

publishSGPDF: 2023-10-04 13:24:05

m=1.8

a= [-8]

H-Axis

SGgearDINrot(1,24,PLsquare(10),6,false); % Gap to the right
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publishSGPDF: 2023-10-04 13:24:06
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Creating Frames in to preplanned directions
SGgearDINrot(1,24,PLsquare(10),6,true,pi/3); % Tooth frame is 60 degree up (or as best a s possible)
publishSGPDF: 2023-10-04 13:24:09
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H-Axis

SGgearDINrot(1,24,PLsquare(10),6,false,pi/3); % Tooth frame is 60 degree up (or as best a s possible)
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publish5GPDF: 2023-10-04 13:24:10 FT
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Design Gear Chains or Boxes
= The module is 1
= The height is 5mm
= The axis hole is 2.5mm
= There is no rack
= The tooth sequence is [48 35 17]
= The gears should follow in approximately straight line

= The last gear should be at an angle of 60 degrees to the first gear

SGgearchain([1 5 1.25 0],[48 35 17],0,pi/3);

SGgearchain: > SGgearchain([1l 5 1.25 0],[48 35 17],0,1.05);
SGgearchain: Gear Ratio is [1.00,-1.37,2.82]
SGwriteMultipleSTL: Writing 3 STL files in <a href = "matlab: openbydoubleclick ('/Users/timlueth/Desktop/STLmult Gearchain')">/Users/timlueth/Desktop
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publishSGPDF: 2023-10-04 13:24:12
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Design chained gear boxes
SGgearchain([1 5 1.25 0],[9 26 9 26 9 26],"'',0);

SGgearchain: > SGgearchain([1 5 1.25 0],[9 26 9 26 9 26]1,0,0);

SGgearchain: Gear

SGwriteMultipleSTL: Writing 6 STL files in <a href =

Ratio is [1.00,-0.35,1.00,-0.35,1.00,-0.35]
= "matlab: openbydoubleclick ('/Users/timlueth/Desktop/STLmult Gearchain')">/Users/timlueth/Desktop

publishSGPDF: 2023-10-04 13:24:32

RED = Drive
m- 2=[4,26,9,26,9,26]
f=1, -@.35, 1, -@.35, 1, -@.35
b
3
IO—\
* %
5, //i(
] —_ — = = e — — — — Hom—
i y — - T . T TR e
£ — ll _'_ - r _f
| I l | !
1 I | i ]
y i l | {
10— J
! 4 ! f ‘
¥
20|
aok I I I I I 1 I I I 1 I
a 10 20 a0 <0 50 L] 0 L] a0 100
X-AxE

view(-30,30); VLFLplotlight(1l,1)
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publishSGPDF: 2023-10-04 13:24:22

RED = Drive
z=[9,26,9,26,9, 28]
f=1, -0.35, 1, -0.35, 1, -8.35

Design stacked gear boxes
SGgearchain([1 5 1.25 0],[9 26 9 26 9 26],'',0, 'stack');
SGgearchain: > SGgearchain([1l 5 1.25 0],[9 26 9 26 9 26],0,0, 'stack');

SGgearchain: Gear Ratio is [1.00,-0.35,0.35,0.12,-0.12,-0.04]
SGwriteMultipleSTL: Writing 4 STL files in <a href = "matlab: openbydoubleclick ('/Users/timlueth/Desktop/STLmult Gearchain')">/Users/timlueth/Desktop

publishSGPOF: 2023-10-04 13:24:36

RED = Drive
z=[4,26,3,26,3, 28]
f=1, -@.35, @35, 0.12, -@.12, -41.440

Eol

view(-30,30); VLFLplotlight(1l,1)
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publishSGPDF: 2023-10-04 13:24:36

RED = Drive
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Design stacked gearboxes with a rack

SGgearchain([1l 5 1.25 5],[9 26 9 26 9 26],'',0, 'stack', 'rack', 'box");

SGgearchain: > SGgearchain([1l 5 1.25 5],[9 26 9 26 9 26],0,0,
SGgearchain: Gear Ratio is [1.00,-0.35,0.35,0.12,-0.12,-0.04]
SGwriteMultipleSTL: Writing 6 STL files in <a href = "matlab:

'stack', 'rack');

openbydoubleclick ('/Users/timlueth/Desktop/STLmult Gearchain')">/Users/timlueth/Desktop

publishSGPOF: 2023-10-04 13:24:48

RED = Drive
2=[4,26,2, 26,3, 26)
f=1, -0.35, @.35, ©.12, -@.12, -41 480

seAka

view(-30,30); VLFLplotlight(1l,1)
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publishSGPDF: 2023-10-04 13:24:48

RED = Drive
z=[49,26,9,26,9, 28]
f=1, -@.35, @.35, @.12, -8.12, -41.44r

Design stacked gearboxes with a rack and a crank

SGgearchain([1 5 1.25 5],[9 26 9 26 9 26],'',0, 'stack’', 'rack', 'box', 'crank');

SGgearchain: > SGgearchain([1 5 1.25 5],[9 26 9 26 9 26]1,0,0,
SGgearchain: Gear Ratio is [1.00,-0.35,0.35,0.12,-0.12,-0.04]
SGwriteMultipleSTL: Writing 6 STL files in <a href = "matlab:

'stack', 'rack');

openbydoubleclick ('/Users/timlueth/Desktop/STLmult Gearchain')">/Users/timlueth/Desktop

publishSGPOF: 2023-10-04 13:2503

RED = Drive
z=[9,26,9,26,9, 26]
f=1, -@.35, @.35, @.12, -@.12, -41.48n

seAka

view(-30,30); VLFLplotlight(1l,1)
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publishSGPDF: 2023-10-04 13:25:03

RED = Drive
2=[49,26,9,26,9,28]
f=1, -@.35, @.35, @.12, -@.12, -41.48n

Design stacked gearboxes with a rack and a shaft

SGgearchain([1 5 1.25 5],[9 26 9 26 9 26],'',0, 'stack’', 'rack', 'box', 'crank', 'shaft',PLsquare(2));

SGgearchain: > SGgearchain([1l 5 1.25 5],[9 26 9 26 9 26],0,0,
SGgearchain: Gear Ratio is [1.00,-0.35,0.35,0.12,-0.12,-0.04]
SGwriteMultipleSTL: Writing 6 STL files in <a href = "matlab:

'stack', 'rack');

openbydoubleclick ('/Users/timlueth/Desktop/STLmult Gearchain')">/Users/timlueth/Desktop

publishSGPOF: 2023-10-04 13:25:20

RED = Drive
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view(-30,30); VLFLplotlight(1l,1)
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publishSGPDF: 2023-10-04 13:25:30

RED = Drive
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Automstic design of gear boxes with three steps

SGgearratio(26,3)

SGgearratio: There are up to 3 layers to consider

SGgearratio: Checking 27.27M solutions for 6 gears takes time

SGgearratio: SGgearchain(1,[45,9,39,10,12,9],repmat(pi/3,1,6),0, 'stack'); % Ratio is 26 with error of 0

FLrepair: (SGremsurfedgepoints) 1 open triangle(s) closed.

FLrepair: (SGremsurfedgepoints) No open boundaries finally exist!

SGgearchain: > SGgearchain([1 5 1.25 0],[45 9 39 10 12 9],[1.05 1.05 1.05 1.05 1.05 1.05],0, ' 'stack"');

SGgearchain: Gear Ratio is [1.00,-5.00,5.00,19.50,-19.50,-26.00]

SGwriteMultipleSTL: Writing 4 STL files in <a href = "matlab: openbydoubleclick ('/Users/timlueth/Desktop/STLmult Gearchain')">/Users/timlueth/Desktop

publishSGPDF: 2023-10-04 13:25:42
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view(-30,30); VLFLplotlight(1l,1)

publishSGPDF: 2023-10-04 13:25:42

Automstic design of gear boxes with four steps

SGgearratio(26,4)

SGgearratio: There are up to 4 layers to consider

SGgearratio: Checking 126.25M solutions for 8 gears takes time

SGgearratio: SGgearchain(1,([37,17,23,11,43,13,19,11],repmat(pi/3,1,8),0, 'stack'); % Ratio is 26 with error of 1.44u
FLrepair: (SGremsurfedgepoints) 1 open triangle(s) closed.

FLrepair: (SGremsurfedgepoints) No open boundaries finally exist!

FLrepair: (SGremsurfedgepoints) No open boundaries finally exist!

FLrepair: (SGremsurfedgepoints) 2 open triangle(s) closed.

FLrepair: (SGremsurfedgepoints) No open boundaries finally exist!

FLrepair: (SGremsurfedgepoints) 1 open triangle(s) closed.

FLrepair: (SGremsurfedgepoints) No open boundaries finally exist!

SGgearchain: > SGgearchain([1 5 1.25 0],[37 17 23 11 43 13 19 11],[1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05],0, 'stack"');
SGgearchain: Gear Ratio is [1.00,-2.18,2.18,4.55,-4.55,-15.05,15.05,26.00]

SGwriteMultipleSTL: Writing 5 STL files in <a href = "matlab: openbydoubleclick ('/Users/timlueth/Desktop/STLmult Gearchain')">/Users/timlueth/Desktop

ans =

37 17 23 11 43 13 19 11
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publishSGPDF: 2023-10-04 13:26:07
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view(-30,30); VLFLplotlight(1,1)
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