‘1 Priloha 1: Vykres sestavy staré méfici hlavy
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Ptiloha 2: Protokol hdzeni 1. méreni

Single flank composite measurement, Worm gears

m VEHICLE SYSTEM

J\ gtwg 200 OTT 2978 HR GEARTEC2
Worm shek | Wormgear kolo | Measured points 1000
Number of teeth z 1/R | Number of teeth z 72 | Part No.
Axial module My 2.120 | Pitch diameter dn  152.496 mm  Contract No.
Pressure angle on 15.0000° | Shaft angle W 0.0000° | Machine No.
Pitch diameter dm 47.764 mm | Worm position M'y 14.000 mm | Date 06/08/2020 08:04
Centre distance a' 100.000 mm | Worm position M, 69.000 mm | Checked by Petra Zdanska
Measuring speed 50rpm | Load torque 2.00 Nm | Note Diplom thesis

Roundness

M =1000:1 e
— s
10pum ,

\ 2 160.000 mm

\
\ / Allowed Measured
AN
N = - Roundness R [um] 10.0 1.8
S ‘ 7 Eccentricity e [um]| 10.0 1.2

Ver. 4.0.0.8 © 1999-2020 Geartec.cz



Ptiloha 3: Protokol jednobokého odvalu - 1. méfeni

7

Single flank composite measurement, Worm gears
OTT 2978 HR GEARTEC2

J\ gtwg 600

TaRELLE

Worm

Number of teeth z
Axial module
Pressure angle
Pitch diameter
Centre distance

Measuring speed

snek
1/R

2.120
15.0000°
47.764 mm
100.000 mm
50rpm

Wormgear
Number of teeth
Pitch diameter
Shaft angle
Worm position
Worm position

Load torque

z
dm 1
W
My
M,

kolo

72

52.496 mm
0.0000°
14.000 mm
69.000 mm
2.00 Nm

Measured points
Part No.
Contract No.
Machine No.
Date

Checked by
Note

06.08.2020 08:04

1000

Petra Zdanska

Diplom thesis

Fi',

fr,

["1]

Nm =1

Left flank
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8.0

6.0

4.0

—

2.0

"

0.0

—_—
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=

|

)

1y
|

I

-10.0

60°

120°

180°

240°

300°

360°
Right flank

10.0

8.0

6.0

4.0

Yi

2.0

0.0

Wi
i

-10.0

00

60°

120°

180°

240°

300°

360°

Standard: DIN 3974

F-factor 25%

Allowed ‘A

Measured

A

Total composite deviation
Single flank composite dev.
Average value

Mean value

Long wave component
Short wave component

Backlash - tangential

Fi ']
"]
']
']

[
[
[
[
[
[

]
"1

] [mm]

30.0 ]2
1342

16.2] 1
6.5 1

461
7.6]1

0.020 + 0.150

11.9
5.4

14.9|1
3.21
191
4311
12.7
2.4

0.115

L

Ver. 4.0.0.9
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Ptiloha 4: Protokol hdzeni 2. méreni

Single flank composite measurement, Worm gears

m VEHICLE SYSTEM

J\ gtwg 200 OTT 2978 HR GEARTEC2
Worm shek | Wormgear kolo | Measured points 1000
Number of teeth z 1/R | Number of teeth z 72 | Part No.
Axial module My 2.120 | Pitch diameter dn  152.496 mm  Contract No.
Pressure angle on 15.0000° | Shaft angle W 0.0000° | Machine No.
Pitch diameter dm 47.764 mm | Worm position M'y 14.000 mm | Date 06/08/2020 08:44
Centre distance a' 100.000 mm | Worm position M, 69.000 mm | Checked by Petra Zdanska
Measuring speed 50rpm | Load torque 2.00 Nm | Note Diplom thesis

Roundness

M=10001 -~
—

| f” 2 160.000 mm
r |
—
‘ ‘
\
\
\
\
\
NV Allowed Measured
U N =
Roundness R [um] 10.0 14
Eccentricity e [um] 10.0 0.6

Ver. 4.0.0.8 © 1999-2020 Geartec.cz



Ptiloha 5: Protokol jednobokého odvalu - 2. méfeni

Single flank composite measurement, Worm gears

J\ gtwg 600 OTT 2978 HR GEARTEC2 -~

Worm snek | Wormgear kolo | Measured points 1000
Number of teeth z 1/R | Number of teeth z 72 | Part No.

Axial module My 2.120 | Pitch diameter dn  152.496 mm | Contract No.

Pressure angle on 15.0000° | Shaft angle w 0.0000° | Machine No.

Pitch diameter dm 47.764 mm | Worm position M'y 14.000 mm | Date 06.08.2020 08:44
Centre distance a' 100.000 mm | Worm position M, 69.000 mm | Checked by Petra Zdanska
Measuring speed 50rpm = Load torque 2.00 Nm = Note Diplom thesis

Fit, ', ["] |
Nm=1 Left flank

ol L %w

6.0 W A ‘k MA ! %W\w’ Il (V
s Tkl

0.0 i | “ﬂ ! "
W1 NI ik

—8:0 1 | \
W
-10.0 A Pl ”U ! VUW

L
0° 60° 120° 180° 240° 300° 360°

Right flank
10.0 ’ Jﬁ
T \
M{TM i

4.0 il v
i b
o 3,

-4.0 Hy

-6.0 \Aﬁ . A J L M
—8:0 WW | /
VY]

-10.0 }
0° 60° 120° 180° 240° 300° 360°

Standard: DIN 3974 F-factor 25% Allowed £ Measured i\
Total composite deviation F'i ["] 30.0|2 2492 235|2
Single flank composite dev. f'i ["] 13412 7311 3.2|1
Average value f'i,m [" 4611 1.911
Mean value f'ilmax ["] 8.1 1 411
Long wave component f'| ["1] 19.7 21.4
Short wave component fi ["] 57 2.2
Backlash - tangential ] [mm] 0.020 = 0.150 0.117

L

Ver. 4.0.0.9 © 1999-2021 Geartec.cz



Ptiloha 6: Protokol hdzeni 3. méreni

Single flank composite measurement, Worm gears

m VEHICLE SYSTEM

J\ gtwg 200 OTT 2978 HR GEARTEC2
Worm shek | Wormgear kolo | Measured points 1000
Number of teeth z 1/R | Number of teeth z 72 | Part No.
Axial module My 2.120 | Pitch diameter dn  152.496 mm  Contract No.
Pressure angle on 15.0000° | Shaft angle W 0.0000° | Machine No.
Pitch diameter dm 47.764 mm | Worm position M'y 14.000 mm | Date 06/08/2020 10:47
Centre distance a' 100.000 mm | Worm position M, 69.000 mm | Checked by Petra Zdanska
Measuring speed 50rpm | Load torque 2.00 Nm | Note Diplom thesis

Roundness
M = 1000:1 -7 ‘ o
I ~

| \ \ 2 160.000 mm
| I
‘ : J
\ /
\ /
\ /
\ /
\ /
Allowed Measured
P Roundness R [um] 10.0 2.4
|
o g Eccentricity e [um]| 10.0 1.0

Ver. 4.0.0.8
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Priloha 7: Protokol jednobokého odvalu - 3. méfeni

7

Single flank composite measurement, Worm gears
OTT 2978 HR GEARTEC2

J\ gtwg 600

TRREZ AR

Worm

Number of teeth
Axial module
Pressure angle
Pitch diameter
Centre distance

Measuring speed

z
My

snek
1/R
2.120

15.0000°
47.764 mm
100.000 mm
50rpm

Wormgear
Number of teeth
Pitch diameter
Shaft angle
Worm position
Worm position

Load torque

dm
W
My

M.

kolo

72

152.496 mm
0.0000°
14.000 mm
69.000 mm
2.00 Nm

Measured points
Part No.
Contract No.
Machine No.
Date

Checked by
Note

1000

06.08.2020 10:47
Petra Zdanska

Diplom thesis

Fi’

, I, "]

Nm =1

Left flank

25.0
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5.0 Py

L

0.0

-5.0

V\!\«‘meﬂ
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Right flank
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20.0

10.0
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5.0

A A
v

0.0

-5.0

AL

-10.0

-15.0

-20.0

-25.0

OO

60°

120°

180°

240° 300°

360°

Standard: DIN 3974

F-factor 25%

Allowed

AN

Measured

A

Total composite deviation

Single flank composite dev.

Average value

Mean value

Long wave component

Short wave component

Backlash - tangential

F'i

[
[
[
[
[
[

"1
"1
"1
"1
"1
"1

] [mm]

30.0 ]2
1342

30.83
761
541
7.81

24.6
6.5
0.020 +0.150

2432
571
3.0[1
7.3 1

21.1
3.8
0.115

L

Ver. 4.0.0.9
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7

Ptiloha 8: Protokol hdzeni 4. méreni

Single flank composite measurement, Worm gears

m VEHICLE SYSTEM

J\ gtwg 200 OTT 2978 HR GEARTEC2
Worm shek | Wormgear kolo | Measured points 1000
Number of teeth z 1/R | Number of teeth z 72 | Part No.
Axial module My 2.120 | Pitch diameter dn  152.496 mm  Contract No.
Pressure angle on 15.0000° | Shaft angle W 0.0000° | Machine No.
Pitch diameter dm 47.764 mm | Worm position M'y 14.000 mm | Date 06/08/2020 12:20
Centre distance a' 100.000 mm | Worm position M, 69.000 mm | Checked by Petra Zdanska
Measuring speed 50rpm | Load torque 2.00 Nm | Note Diplom thesis
Roundness
M = 1000:1 - ‘ R
A
10pum ,
/
/ \
/ \
;
/  ‘
| \ 2 160.000 mm
I l |
! |
‘ |
| /
\ /
\ /
\ /
N /
Allowed Measured
P Roundness R [um] 10.0 1.9
|
o g Eccentricity e [um]| 10.0 1.2

Ver. 4.0.0.8

© 1999-2020 Geartec.cz




Priloha 9: Protokol jednobokého odvalu - 4. méfeni

Single flank composite measurement, Worm gears

J\ gtwg 600 OTT 2978 HR GEARTEC2 =
Worm snek | Wormgear kolo | Measured points 1000
Number of teeth Z 1/R | Number of teeth Z 72 | Part No.
Axial module My 2.120 | Pitch diameter dn  152.496 mm | Contract No.
Pressure angle on 15.0000° | Shaft angle w 0.0000° | Machine No.
Pitch diameter dm 47.764 mm | Worm position M'y 14.000 mm | Date 06.08.2020 12:20
Centre distance a' 100.000 mm | Worm position M, 69.000 mm | Checked by Petra Zdanska
Measuring speed 50rpm = Load torque 2.00 Nm = Note Diplom thesis
Fir, I, ["]
Nm=1 Left flank
25.0
20.0
15.0
10.0 3 ﬂ A f\ I\ AL a A
5.0 A n | U\‘Wm ) ) LA
Mt me
KRR b
—50 T WUV g vauvvvvvvv
-10.0 H—— .;V VBB
-15.0
-20.0
-25.0
0° 60° 120° 180° 240° 300° 360°
Right flank
25.0
20.0
15.0
10.0
0 W .
P A LA L ™
0.0 Y-t Ba
~5.0 N An g A /\W i Ao A
-10.0
-15.0
-20.0
-25.0
0° 60° 120° 180° 240° 300° 360°
Standard: DIN 3974 F-factor 25% Allowed £ Measured /\
Total composite deviation F'i ["] 30.0|2 2542 18.91
Single flank composite dev. f'i ["] 1342 781 541
Average value f'i,m [" 5411 351
Mean value f'ilmax ["] 9.5]1 6.5] 1
Long wave component f'| ["1] 19.5 14.9
Short wave component f'k ["1] 6.5 4.3
Backlash - tangential ] [mm] 0.020 = 0.150 0.111

L

Ver. 4.0.0.9
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Priloha 10: Vykres sestavy nové méfici hlavy
17

B —=

16

15

_e_\
D
F
i —
O
—] : i
[ N
‘I___ 3 % d
(-
_b_
\ 1
y/
17 |PRICHYTKA_KABELU |UC-0.5 Uuc-05 2
16 |ISO 7380-1 - M3 x 6 Srouby s plkulovou hlavou s ISO 7380-1 2
vnitinim Sestihranem
15 |UHLOVY SNIMAC MRP 8080 HEIDENHAIN | 1
14 |DIN 933 -M6 x 22 Sestihranny Sroub DIN 933 6
13 |DIN933-M6 x 20 Sestihranny droub DIN 933 6
12 |DIN913-M8x 10 Stavéci Sroub s vnitfnim DIN 913 4
Sestihranem
11 |DIN 912 - M4 x 16 Sroub s valcovou hlavou DIN 912 2
10 |DIN912-M4 x 12 Sroub s valcovou hlavou DIN 912 6
9 |DIN912-M3x 16 Sroub s valcovou hlavou DIN 912 12
8 [DIN125-A74 Podlozka DIN 125 12
7 |280-2932-4 PLECH 0,5-40x200 OCEL 1
6 [190-1665-4 PRIRUBA @175x10 LITINA 1
5 1190-1664-4 DESTICKA 16x16-36 11 600 1
4 {190-1663-4 STREDICI PRIRUBA @113-18 11 600 1
3 [190-1660-4 PRIRUBA @185-12 AL 1
2 [190-1659-4 PRIRUBA @190-52 LITINA 1
1 1140-1102-4 TYC @10 @10-200 HABERKORN 1
Poz Cislo vykresu Nazev Rozmér Material Norma Mn
MATER|AL HMOT.,KG SESTAVA
, — geartec
ROZMER VYPRACOVAL 7 4nskd osv - 16.10.2020
STROJ SKUPNA K ONTROL.SNIMA 110-2593-2
VER 1 . 1 NAZEV KONTROLNI S N I MAC GISLO VYKRESU LISTILISTU




Priloha 11: Protokol hazeni méfici hlavy

Single flank composite measurement, Measuring of gearing N\ geartec.cz
GTM
Name GTM NEW | Number of measured revolutions 1 | Part No.
Speed 1 | FFT production speed Date 08.01.2021 10:05
1st stage z=20/20 m=10,000 | Measuring speed 5rpm | Checked by
2nd stage Measured points 2000 Note
3rd stage Load torque 0,00 Nm | Contract No.
4th stage Speed ratio i 1,00000 | Order No.
5th stage Additional information
Roundness
M=2000:1 -~ ! [N
P
5um ‘
/ - @
|
|
|

Allowed Measured
Roundness R [um] 0,0 3,2
Eccentricity e [um] 0,0 2,5

Allowed Measured
Roundness R [um] 0,0 1,6
Eccentricity e [um] 0,0 0,0

Ver.2.7.5.1 © 1999-2021 Geartec.cz



Priloha 12: Protokol presnosti méfici hlavy

Single flank composite measurement, Measuring of gearing

GTM

Ageartec.cz

Name GTM NEW
Speed 1
1st stage z=20/20 m=10,000
2nd stage
3rd stage
4th stage

5th stage

Number of measured revolutions 1
FFT production speed
Measuring speed 5rpm

2000
0,00 Nm

1,00000

Measured points
Load torque
Speed ratio i

Part No.
Date
Checked by
Note

08.01.2021 10:05

Contract No.
Order No.

Additional information

Fi' - Total composite deviation,

["1

Right

60°

120° 180°

240°

300° 360°

fI' - Long wave component,

["1

Right

0° 60°

120° 180°

240°

300° 360°

fk' - Short wave component, ["]

Right

0° 60°

120° 180°

240°

300° 360°

Tolerances (F-factor 25%)

Allowed

Measured

Total composite deviation
Single flank composite dev.
Mean value

Max value

Long wave component
Short wave component
Backlash

F'i

103,1
103,1

103,1
103,1

12,4
5,4
2,1
54

10,3
2,5

L
Ver.2.7.5.1
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