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Abstract: The paper deals with the programming and introducing the function of a new
program for designing gear drives. The main goal of the program is to provide the exact
machine setting parameters for producing a given gear drive. The software is a multi
purpose tool for fast industrial calculations and pre-analysis.
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1. INTRODUCTION

Due to the modern industrial machining tools and automated production chains,
new product manufacturing requires less manual intervention. Although it is a
more convenient and productive approach than making all adjustment manually but
fine tuning a product becomes much harder. The main reason behind this fact is
that the machinery manufacturers try to hide the exact calculation methods and
settings from the customers as a trade secret, only letting a limited setting option
for the end user. Our program aims several goals. The most important of all is to
help the designer and production staff with actual data about the future product in
all production phase. To reach this goal the new designer program will be a
multipurpose tool. The base program can already make the necessary geometrical
calculations of a one step gear drive and provides a few machine settings necessary
for manufacturing the gears. The functionality of the program can be extended by
further calculation, graphical or analytical modules as needed.

2. BASIC CONSIDERATIONS

With the spread of smart devices, platform independence and efficient resource
management in programming is a pressing issue. For this matter our program has been
written in pure C language using GTK3 module to create a fast and efficient graphical
user interface. By using only standardized programming functions there is a possibility
to compile the program to all operating system with small or no modification.

All calculation is based on the ANSI/AGMA 2005-D3 Standards [3] that
contains the necessary equations the program is using.

Our future goals are:

— to create a module that is able to calculate the necessary machine settings

from the basic geometry data
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— to make a graphical module to show the tooth surface changes based on the
modification of the machining parameters
— to create a calculation for defining the connection line or point where the 2
gears tooth surface connect.
The main program provides the geometrical data of a hypoid gear drive with
two connecting gear.

3. ABOoUT GTK3

GTK3 [1] is a code and function collection for creating a graphical user interface for
any type of programs. It was originally designed for Linux operating systems to help
support the software developers to create fast and efficient desktop environments.
But it has become an all around tool for graphical interface programming.

The main advantage of GTKS3 is the fact, that we can create a low resource
requirement and fast system without compromising on the user interface
capabilities. This has been achieved by low memory usage and CPU use.

Transition between Linux and Windows or any other operating systems is
possible since GTK3 functions are using only standard C code, therefore it can be
compiled to any system without any problem.

There are two reasons for making this program for Linux at first. Nowadays,
Linux is the fastest OS than can be used on computers so any calculation takes the
least possible time on this systems. The second reason is that most modern
operating systems are using some element of Linux. Android is based on stable
Linux kernel with modifications. Windows and MacOS also has Linux modules
used in their systems.

4. THE PROGRAM

Figure 1 shows the main program view.

fd Gear Designer ver:0.003 beta 3o

Figure 1. Main program view
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The first column contains the necessary input data fields for the calculations.

The system is semi automatic at the moment, i.e, some constants have to be
supplied manually as input data but in a few case the program can handle constants
automatically based on the other input data without user intervention. One of the
future goals is to make the system fully automated, eliminating the need for manually
giving the required constants. The whole calculation process is flexible. The program
keeps all supplied input data until exit so the users can make new calculations by
modifying only the input data of their choosing and press calculate button. Every
unmodified input field will keep the original data. There is also the possibility to
make partial calculations if the user only need specific geometrical data not a whole
calculation. The program will always calculate every viable equation it has adequate
data for. The main reason for keeping the original data after the calculation is to
speed up the process to create new variants of an already existing drive and analyse
de impact of modifications on the original design directly. In this way we can make
basic optimisation right after the first calculations.

5. PROGRAM STRUCTURE

Graphical interface handler
Machine settings
module (not impl.)

Import data from file I Input data handling

(not implemented yet) Contact route

module (not impl.)

Gear geometry

calculation module Surface grid calc.

module (not impl.)

Export data to file Surface graphics
(not implemented yet) module (not impl.)

Figure 2. Existing and planned program structure

As Figure 2 shows, the program has a lot of potential upgrade possibility. Lets us
see the test run of the program with a verified input data collection. Currently, only
Hungarian user interface is available for the program.
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Figure 3. Test input parameters for the program

In Figure 3 the following parameters can be seen:
n, N: number of tooth for pinion and gear,

mte: outer face module,
F: tooth width,

% shaft angle,

®: pressure angle,

— . spiral angle,

above mentioned parameters.

k1, k2, B constants from ANSI/AGMA 2005-D3 Standards based on the

The program gives the same results as the manual calculations but precision has
been increased for, higher precision calculation purposes. The next figure shows

the final test calculations of the test run.

- Gear Designer ver:0.003 beta

Fogazat tipus: mG:1,034483 mm

Fogszdm n: 29 d:138,939000 mm
Fogszam N: 30 D:143,730000 mm
Kiilsé homlokmodul mte: | 4,791 P:15,051372
Fogszélesség F: a0 v:17,193812
Tengelyszég I: 35 r:17,806188
Kapcsolészdg d: 20 A0:235,007943
Foghajlasszég : 30 AM:215,007943

Fogmagassag tényezé k1:| 2 rc:107,503982

Labhézag tényezé k2: | 0,15 h:7,592045
Killsé normal foghézag B: 0,13 ©1,138807
hm:8,730851
m90:1,018810
€1:0,489390
pm:13,770448
aG:3,715472
aP:3,876572
bP:4,854279
bG:5,015379
Homlok-kapcsol6szam szdmitasa
11:66,530637

Labszégek dsszegének szamita
I8D:0,000000

8/:0,000000 nci5,950565

YoG:39,462388

Kbzépsé normal foghtrméret:

5G:0,000000 Tnc:5,859191
Fejkupsz6g szamitasa
Y¥0:17,193812

Hurméret mérémagassaga:
acP:3,933349
r0:17,806188 acG:3,768518
Labkipszdg szémitdsa Pw 12,357652
YR:17,193812
rR:17,806188

Aldmetszés ellenbrzése
AIG:195,007943

Kills& fejmagassg szimitasa
a0P:3,876572
a0G:3,715472

Kils§ Isbmagassag sz4mitasa
boP:4,854279
b0G:5,015379
hk:7,592045
ht:8,730851
Fejkaratmeérd
d0:146,345659

D0:150,804975

YiG:20,836368
@Ti:21,277906
bilP:7,946469
biP:4,854279
Nincs aldmetszés

12:69,057124 Osztékip csiicspont és a Fejkor tavolsdga

2:135,587761
ra1:70,407209
ra2:72,772597
®vt:22,795878
rb1:61,333996
63,663

rb2:63,66:
mP:1,362293
Kz:0,187663
mF:1,685089

m0:2,166879

x0:223,359572

X0:222,614023

mtm:5,236658

Kizépsd osztokoratmérd

dm:151,863081

Dm:157,099739
k3:0,002837

Ké2éps6 normal Fogvastagsag:

917007

tn:6,008550

Figure 4. Final test results
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The first data field is not an implemented option yet, but it will allow users in the
future to choose from different gear tooth types.

6. SUMMARY

Applying the new designer software a lot of viable geometrical variation can be
created in a short amount of time. This tool is platform and software independent
so no additional tool is required to use it. This feature and the future integration
with possible analytical modules makes this program a versatile tool for gear
research and optimization problem solving.

The precision of the calculations can be further increased without any negative
effect on performance.
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