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Dontyne Introduction

About Us

Products And Services For The Transmission
Industry

Software Products and Bespoke Development
Engineering Consultancy

Product Training and Gear Theory Tutoring
Prototyping & Testing Programs

Sales of machines and equipment

© Dontyne Gears Limited 2019



Dontyne Introduction

About Us

Facilities include:

Design Office
5-axis CNC
Hobbing/Shaping
Profile Grinding
Inspection Centre
Test Rigs
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Dontyne

Range of CAD/CAM tools such
as Solid Works for drawings
and ANSYS for housing as
well as Dontyne software

Gear Production Suite
Gearbox Model

Gear Design & Rating
LTCA

Machine Centre

Inspection Centre
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Dontyne  Manufacturing & Inspection

Design tooling and produce
prototypes using in-house
equipment or with
collaboration partnersin a
range of processes

Hobbing
Continuous Grinding

(with Dressing)

Shaving
Profile Grinding MEMBER OF

S L\ of | G 05/ | UNIT

ADVANCED FORMING RESEARCH CENTRE

Honin
g UNIVERSITY OF STRATHCLYDE

Forging

Gear Technology Centre

Injection Moulding

Sinter (Powder Metal) H 69 a n és
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ﬂﬂnﬂmﬂ Manufacturing & Inspection

Inspection service for various components on Zeiss CMM
retrofitted with Modus™ from Renishaw plc, high accuracy gear
inspection on OSK CLP-35DDS, or Equator™ (in-line monitor)
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Dontyne Testing Equipment

Dontyne Gears High Ratio Test Rig

Features:

* Pinion Torque: 1500 Nm Max.

* Ratio Range: 2.5:1 - 3.3:1.

* RPM Range: 0-3000 RPM Pinion
Shaft.

* Centre Distance: 125mm +/-
0.125mm.

* Hydraulic Torque Application.

* Live Vibration Monitoring.

* Designed using off the shelf
components to reduce cost and lead
times.

* Designed and Built in Newcastle
Upon Tyne.
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Dontyne Testing Equipment

Variable Centres To Test Sensitivity Of Non-involute Designs.

* |deal for testing the Sensitivity of
Non-Involute Designs.

* Adjustment achieved using
eccentrically machined, adjustable
bearing housing.
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Dontyne Testing Equipment

Torgque Application:

* Split Shaft at Coupling (Position 7).

* Hold Shaft With Brake Wheel (Position 9).

* Apply Torque using Hydraulic Cylinder (Position 5).

* Torque Transducer (Position 12) Collects and displays torque Value.
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Dontyne Testing Equipment
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Dontyne Testing Equipment

Dontyne Gears Low Torque Test Rig

Features:

* 0-6000 RPM

* Upto40Nm

* Centre Distance: 50-150mm

* Flexible Configuration due to Bed plate
(Spur, Helical, Worm)

* Dry and Lubricated Testing (Oil
Temperatures Up to 150°C)

* Measurement of Lifetime with Data
recorded every 0.02°
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Dontyne Testing Equipment

Dontyne Gears Low Torque Test Rig

Compare different materials
Compare profiles including
asymmetric or non-involute
Suitable for polymer gears

2 Test rigs available

_ge——.___ | Input unit
o i ———
u" - _t"" _(‘-"/ .. Test gears
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d Original (Involute) and New Design (Convoloid) Printed in 3D
Demonstrate 20% Reduction in Diameter and 36% in Weight.
Result : Reduced carbon emmisions by lower steel consumption
and transport costs on several million units
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R&D Projects

» Repeatability studies
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Studies of repeatibility use 3 samples and 30 measurements to determine variation of
error for static and then with part replacement show less than 1micron variation
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0.0 4304.2 0.0 5217.8

Contact Stress of Successful Contact Stress of Failed Gear
Gear using measurement data using measurement data

Using measured data in Contact Stress calculation shows 10%
increase in failed gear compared to successful gear
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Dontyne

& CNC Tool Path Output

Process

" Rough Flanks Only

" Rough Root Only
" Rough Flanks And Root
Tool Data

End Mil Diameter
End Mill Corer Radius

Cutting Details
15 Cuts/Flank -
1 CutsFillet v| W Floo

20'width Posttions

&+ Firish Flanks Only
" Firish Root Only

" Finish Flanks and Root

1.074
I~ BallMil  |0.000
7875

[w Filet  [v Join

Tool Length Advance Factar [finish flank only) W
Approach and Recess Width [e500
Stock Allowance W
Splindle Speed [rpm) ’M
Feed Speed for Cutting [mm//min) W
Feed Speed for Rapid Motion {mm/min) 160.000
Safs Height [a30
Azl Offset From D atum ’W
Milling Type

@ Climb " Conwentional " Both

[ Use Englsh Units

I~ Include Micro-Geomely

R&D Projects

Machine Simulations — Multi Axis CNC
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Virtual CNC Machine Construction

£E GPS Machine Centre - Tool Path Simulation
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M108 M212

B-90.00000 C-55.8337

(37512000 M3

G34

G43.42-21.91803 Y-15, 13966 X32.480%6

1-21.91803 Y-15. 13966 X32.43095 B-90..00000 C-55.8397 F180.000 {rapid ma
2-21,91803 Y-15,13966 %28.05736 B-90,00000 C-55.8397 F 180,000 (rapid mo
F10.000 {change speed to cutting)

2-21.91803 ¥-15, 13966 %28,05736 B-90.00000 C-55.8357
2-17.85733 Y-17.03823 X26.87229 8-50.00000 C-
2-16.93031¥-17.03764 X26,87260 B-80.00000 C-
2-16.00281Y-17.03756 X26,87253 B-50.00000 C-53.5181
2-15,07541Y-17.03714 X26,87281 8-90,00000 C-52.9568
2-14.14791 ¥-17.03712 X26,87283 6-90,00000 C-51.9364
2-13.22041Y-17.03665 X26.87309 B-50.00000 C-51.0351
2-12.29301¥-17.036 19 X26,87336 B-90.00000 C-50.0738
7-11.36551Y-17.03715 X26.87280 B-50.00000 C-43. 1154
2-10.43811¥-17.03629 X26,87339 B-50.00000 C-48.1531
2-9.51060 ¥-17.03580 X26.87362 B-30.00000 C-47.1318
2-8.58311Y-17.03542 X26,87391 B-90,00000 C-46,2305
2-7.63570 ¥~17,03580 X26,87362 B-30,00000 C-45.2712
2-6.72821Y-17.03582 X26.87364 B-90.00000 C-44.3108
2-5,80080 Y-17.03629 ¥26.87333 B-90,00000 C-43,3514
2-4.87330 Y-17.03589 X26,87365 B-90.00000 C-42,3901
2-3.94581Y-17.03589 X26,87362 B-90,00000 C-41,4298
2-3.01341Y-17.03628 X26.87329 B-30.00000 C-40.4704

< >

Software @ Dontyne Systems Ltd 2016

Simulation shows generation and creates G-Code

Export data (G-Code) for Cylindrical or Bevel directly from GPS to machine
removes risk of operator error or differing surface model in machine software

rs Limited



Dontyne R&D Projects
N

Improved Machining Capability
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Sample helical made using G-Code exported from to 5-axis
machines to confirm the accuracy for given cycle time
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Dontyne

R&D Projects

Machine Simulations — Multi Axis CNC
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B48.51690 C-40,73005
G97 512000 M3

G

g
G43.4G12-32.37751 ¥-32.75857 X48.97771

F180.000 (change speed to cutting)

Z-43.38802 ¥-32.75857 X37.52520 B48. 51690 C-40.73005
Z-40.72036 ¥-30.69065 X35.22136 B48. 51826 C-41.88474
Z-39.95111Y-30. 10048 X34,55772 B48. 51808 C-42.25204
Z-39.18186 ¥-29,52157 X33.89368 B48.51778 C-42.63811
Z-38.41474Y-28.93878 X33.23025 B48. 51885 C-43.02485
Z-37.64731Y-28.35557 X32.56787 B48.51867 C-43.41735
2-36.87947 Y-27.77164 X31.90638 B48.51740 C-43.81592
2-36.11125 Y-27.19247 X31.24150 B48.51880 C-44.23034
2-35.34248 Y-26.61075 X30.57895 B48.51756 C-44.64818
Z-34.57344 Y-26.03331 X29.91357 B48.51867 C-45.08196
Z-33.80628 Y-25.45034 X29.25066 B48.51929 C-45.51402
Z-33.03854 Y-24.86839 X28.58756 B48.51957 C-45.95637
Z-32.27028 Y-24.28661 X27.92982 B48.51891 C-46.40821
Z-31.49304 Y-23.71029 X27.26768 B48.52181 C-46.88097
Z-30.71872 Y-23.12477 X26.61510 B48.52031 C-47.34447
2-29.94620 Y-22.54660 X25.95416 B48.52370 C-47.83384
2-29.17430 Y-21.96441 X25.29614 B48. 52225 C-48.32510
Z-28.40430 Y-21.38321 X24.63498 B48. 52475 C-48.83023
2-27.63400 Y-20.80167 X23.97453 B48. 52539 C-48.34590
2-26.86350 ¥-20.22220 X23.31292 B48. 52607 C-49.87877

<

Software @ Dontyne Systems Ltd 2016

Z-32.37751 Y-32.75857 ¥43.97771 B48. 51690 C-40.73005 F25400.000 (rapid
Z-43.38802 Y-32.75857 X37.52520 B48. 51690 C-40.73005 F25400.000 (rapid
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Spiral bevel simulation checks generation time and wear as well as creates G-Code for
production by end mill or face mill methods
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Dontyne R&D Projects

Logarithmic Spiral Bevel Gear Production using OKUMA 5 axis

* Further Testing of Closed Loop
System, using Dontyne Systems
Software, OKUMA 5 axis and =
Hexagon CMM Measurement.

——

e Design

- "_._ +=Njodified NC Coda Micro Ac;usrm-}n:“
Ciine
- r

—— Measure =% Compare

* Logarithmic Spiral Bevel Pair
Designed In Dontyne Gear
Production Suite.

* Machined Using Dontyne
G-code Export.

* Measured Using Hexagon CMM.

% wexason Dontyne
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Dontyne R&D Projects

-

Notation : NCMT Gear Open Day Mes. |Tol .l Sym .|T01 .l Mes .

Drawing No. : DTG_DTG 001 9._0 0 l Pri 0 2 6

Q D S QUINDOS| Inspector : RT a0 ol Pro - 3.4
Date : 09-JUL-201%9 l = l r-| i.lt' g Fa

il Remarks S Sl - i i
SPIRAL Dimension : metric / mm ). Y O Lir : 3.1
BEVEL GEAR Article No. : 1 9.2 0] Tot 0 6.4

Surface deviations within 5-10 microns first attempt by end mill
(face mill method shown in movie)

© Dontyne Gears Limited 2019




Dontyne

Summary

Software to Gearbox Design and
Gear Tooth Contact Analysis

Software Automates Tool Design, and Validates

Manufacturing By Simulations Before Machining

®

e - oEm
Rt ———f————— [ ShowTod
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otz ———f————
L. Zoom  ———
TotlTine Smins 120 Totl Distance 35670
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00002
108 M212
545.51650 C-40.73005
Go7512000M3
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10

G43.4612.32.37751 Y-32.75857 X%,
23237751 ¥-32.75857X8.37771

ng)
2-43.38802 Y-32.75357 X37. 52520 B48. 51690 C-40. 7300
z

<

Soltware © Doriyne Systems Lid 2016

High Quality
Inspection

Testing and Reporting

1
i 45,51630 C40,73005 F25400.000 (rapid
24335802 ¥-32.75357 X37.52520 B48. 51690 C-40, 73005 F25400,000 (rapic
" H' F180.000 (change speed to cuttr



Dontyne

Thank You!
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