§: CVUT v Praze 5 lstav i
Fakulta strojni "9 vyrobnich strojd
- d zarizeni

Priloha obrazku a grafi modalni a harmonické
analyzy

Varianta VO — vychozi provedeni SOMA engineering
Modalni analyza

Strukturalni model

Vlastni tvary kmitu

C: Modal v chozi varianta_¥0
Total Defon
Type: Total Defarmation
Frequency: 56,684 Hz
Unit:

2152015 11:33

Total De
Type: Total Deformation
Frequency: 99,589 Hz
Unit: rrm

2152015 1136

45224 Max 6,8438 Max

402 60834

23,5175 5373

1015 45626 99,6 Hz
38021

hes 56’7 HZ 30417

7,01 |

i

1,003 )

0,50243 0,76043

0 Min 0 Min

l. vlastni tvar

Navrh raklové komory flexotiskového stroje 1



> CVUT v Praze
Fakulta strojni

5 Ustav
vyrobnich strojd
a zafizeni

C: Modal vjchozi varianta_¥0
Total Deformation 3

Type: Total Defarmation
Frequency: 116,55 Hz

Unit: mm

2152015 1138

19,035 Max

15,32

14,605

12,69

116,6 Hz
8,46
,345
423
2,115
0 Min

Ill. vlastni tvar

C: Modal vjchozi varianta_V0
Total Deformation 5

Type: Total Deformation
Frequency: 165,61 Hz

Unit: e

11.6.2015 22:55

21,695 Max

19,284

16,874

14,463

12,053

by 165,6 Hz
1,131
48211
2,4106
0Min

V. vlastni tvar

C: Modal vjchozi varianta_¥0
Total Deformation T

Type: Total Defarmation
Frequency: 468,55 Hz

Unit: mm

215.2015 1143

92,4516 Max

8,4014

7,3513

6,3011

468,6 Hz
42007
3,1505
2,1004
1,0502
0 Min

VIL. vlastni tvar \I/'

C: Modal vjchozi varianta Y0
Tatal Deformation 4

Type: Total Deformation
Frequency: 140,43 Hz

Unit: mm

215.2015 11:40

7,1848 Max

£,3865

55882

140,4 Hz
3,0916
3,1933
2,3949
1,5966
0,79832
0 Min

C: Modal vchozi varianta_v0
Total Deformation 6

Type: Total Deformation
Frequency: 368,28 Hz

Unit; rrn

1L6.2015 22:52

27,705 Max

24,626

21,548

18,47

15351 368,3 Hz
12,313
9,3348
,1366
30793
0 Min

VI. vlastni tvar

C: Modal vichozi varianta_V0
Total Deformation 8

Type: Total Deforrmation
Frequency: 485,88 Hz

Unit: mm

21.5.2015 11:45

8,2842 Max

7,3637

5,4432

5,5228

46023 485,9 Hz
3,6618
2,7614
13408
0,92048
0Min

VIII. vilastni tvar ‘\I/'

Navrh raklové komory flexotiskového stroje



> CVUT v Praze
Fakulta strojni

9 | 5 Ustav
)] vyrobnich strojd
L= a zafizent

C: Modal ¥jchozi varianta_¥0
Total Deforration §

Type: Total Defarmation
Frequency: 514,52 Hz

Unit: rrm

11.6.2015 22:57

33,592 Max

29,859

26,127

3,304

e 514,5 Hz
1493
14187
T.4648
3,7224
0 Min

IX. vlastni tvar Q/'

C: Modal vichozi varianta_V0
Total Deformation 10

Type: Total Deformation
Frequency: 634,91 Hz

Unit: rarn

1L6.2015 22:50

20,728 Max

18,425

16,122

13,819

e 634,9 Hz
5,004
4,6063
2,3031
0Min

X. vlastni tvar

Staticka analyza — zatiZeni raklového noze jednotkovou silou

B: Static Structural 0
Remaote Force 3

Tirme: 1, s
11.6.201523:03

. Remote Force; LN
. Remote Force &0 L N
. Remote Force 30 L N

Staticka analyza — postupné zatéZovani nodl jednotkovou silou 1N

B: Static Structural v0
Total Deformation

Type: Total Defarmation
Unit: mm

Time: 1

12.6.2015 16:32

B: Static Structural ¥0
Total Deformation
Type: Total Deformation
Unit: mm

Time: L
1262015 0:16

Zatizeni nodu N1

0.0002364 Max 0.00015206 Max
0,00021014 000013516
1,00018387 0,00011827
0,0001576 0,00010137
000013133 8447605
0,00010507 6156185
188015 5,0686e-5
5253405 3379Le-5
262675 1,6885¢-5

0Min 0Min

- deformace: 0,24um

Zatizeni nodu N2

deformace: 0,15um

B Static Structural v0
Total Deformation
Type: Tetal Deformation
Unit; mm

Time: 1
LL6.2015 23:56

Zatizeni nodu N3

0,00023976 Max
000021312

1,000 15648
0,00015984
0,0001332
0,0001065¢
79025

532085

2,864e-5

0Min

deformace: 0,24um

Navrh raklové komory flexotiskového stroje



£ CVUT v Praze
Fakulta strojni

Ustav
vyrobnich strojd
a zafizeni

Harmonicka analyza

Frekvenéni prenosoveé funkce

Vychozi varianta—provedeni SOMA

FRF ve sméru x
0 T T T II| T T T T T T II‘

N1x
N2x
o -50
L=
(0]
S -100
I=
[®)]
[
= -150
-200 : R R : R : R
1 2 3 4
10 10" Frequency (Hz) 10 10
Vychozi varianta—provedeni SOMA
0 FRF ve sméru x
T T NAx
Nb5Xx
50 T R Lo L NBx
R B S 7A (R Y N A
S ;
o ;
3 -100 5
= :
(@] .
© .
= _150 :
~200 i iy SRR
1 3 3 4
10 10" Frequency (Hz) 10 10

Vychozi varianta—provedeni SOMA
FRF ve sméru x

N1x
)
=)
]
S -100
c
()}
T
= -1501
-200 R S S S S RS S S S N N I ‘
1 2 3 4
10 10" Frequency (Hz) 10 10
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CVUT v Praze
Fakulta strojni

5 Ustav
vyrobnich strojd

a zafizeni

Vychozi varianta—provedeni SOMA

FRF ve sméru vy

—— N1y

-150 -

Magnitude (dB)

-200

100k TN

10

-50

-100

-150

Magnitude (dB)

-200

10

2 — 3
10" Frequency (Hz) 10 10

Vychozi varianta—provedeni SOMA
FRF ve sméru y

' ' o o ' ' N4y
S — Nby
i\ i’ Ny

S A B L B R

2 I b 3 I b
10" Frequency (Hz) 10 10

Vychozi varianta—provedeni SOMA

FRF ve smiru y

100k T O

-160

Magnitude (dB)

~200 SRR R

10 10

I I — | 3
Frequency (Hz) 10
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CVUT v Praze 5 lstay |
Fakulta strojni ] 3 vyrobnich strojd
d zarizeni

Prechodova charakteristika

Pfechodova charakteristika

x10™ Vychozi varianta—provedeni SOMA
: : N1x
N2x
N3x
3 N T I T o STTTTTrrenenicennninees ST rreresenncneene ]
T 5 |
E : :
B |H ‘“ | ?
3 B8 A A A
E_ 2 Hll “ : PR AL AAALA R A0 E..‘.".'Y!’.".".".‘f‘.“.‘?'_"_"_'_'. .............
< ”” f f
| ” “HM |
00 0?5 ; 15
Time (seconds)
Prechodova charakteristika
x10™ Vych02| vananta provedenl SOMA
! ' i ! '
N | . M_a_x_ prekmnt _Mp__u_oqo_1_14.siﬁ_m.m ___________ R A i
1. .
Doba ustalenl t= 0 7895 s :
3 ............................................................ I-- ......... . .......... —
5 I 5
5 I; 5
= ; 1 :
52_54 " A v J | ......... .......... |
@« : ' :
2 of lr i AL AR REARES:
= I ;
1l ' T
< I ;
151 ’ i ................................................... I ......... .......... —]
: 1. :
" T
I 5
1 I I I O I_. ......... Ceeeeeeen —
I 5
. . . . . . . I .
R SN N T WUUUE AN MR S| B S
Stat. deformace: ¢ =0.00020831 mm . ; '
0 I I I I I I I 1 I I
0 0.1 0.2 0.3 04 0.5 0.6 0.7 08 0.9 1

Time [s]
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> CVUT v Praze
Fakulta strojni

Ustav )
vyrobnich strojd
a zafizeni

Varianta V1 — odleh€eni raklové komory

Modalni analyza

Strukturalni model

Al n4
Bl ~s
& ne

Vlastni tvary kmitu

I Yyfchozi varianta s novou odlehZenou RK_Y1
Total Defarmation

Type: Total Deformation

Frequency: 62,764 Hz

Unit: mm

13.6.2015 10:28

T Vyfchozi varianta s novou odlehZenou RK_Y1
Total Deformation 2

Type: Total Deformation

Frequency: 108,32 Hz

Unit: mm

13.6.2015 1035

51407 Max 9,4364 Max

4,969 8,3879

3,3983 7,3394

34271 6.2909

62,8 Hz 108,3Hz
2.2848 4,194

L7136 3,1455

11424 2,007

0,57119 1,0485

0 Min

0 Min

I. vlastni tvar

I ¥yjchozi varianta s novou odlehfenou RK_¥1
Taotal Deformation 3

Type: Total Deformation

Frequency: 117,0 Hz

Unit: mm

13.6.2015 10:38

L Vyjchozi varianta s novou odleh&enou RK_¥1
Total Defarrnation 4

Type: Totz| Deformation

Frequency: 165, Hz

Unit: rm

13.6.2015 10:39

17,225 Max
15,311 21,382 Max

13,397 19,008

11483 16,63

9,3692 1 1 7,9 Hz 14,255

7,6554 11,879 165 HZ
57415 95031

3,8277 71273

19138 47516

0 Min 2,3758

0 Min

E Yyychozi varianta s novou odlehéenou RK_v1

Total Deformation 5 E ¥yjichoxi varianta s novou odlehZenou RK_Y1
Type: Tatal Deformation Total Deformation 6

Frequency: 161,02 Hz Type: Total Deformation

Unit: mm Frequency: 272,7 Hz

13.6.2015 10:40 Unit: mm

13.6.2015 10:42

10,944 Max

97278 11,737 Max

85118 10,433

7,2959 19,1287

50799 7,8246

48630 181 Hz 6,5205 272 7 HZ
36470 52164 ?

2,432 3,0123

1216 2,5082

0 Min 1,3041

0 Min

V. vlastni tvar
VI. vlastni tvar

Navrh raklové komory flexotiskového stroje 7



CVUT v Praze 5 Ustav
] E vyrobnich strojd

Fakulta strojni I
d zarizeni

Harmonicka analyza

Frekven&ni pfenosové funkce
Vychozi varianta s novou odlehéenou RK

8;(10'3 FRF ve Sméru x
! T T T J T T T J J

|

m
N

»
T

Magnitude (abs) [*
I~

‘ _— i Lol
10’ 10°  Frequency (Hz) 10° 10
Vychozi varianta s novou odlehéenou RK

x 10 FRF ve sméru X

N4x
N5x
N6x

]

ok

m

Magnitude (abs) o

0]
I

b L

LN o ;
10’ 10°  Frequency (Hz) 10° 10

n
T

NS ]
I

-

o

Vychozi varianta s novou odlehéenou RK

8x10‘3 FRF ve sméru X
T T T T T T T || T T T T T T T T | T

vl
=z
w
x

Magnitude (abs) [
I
I

0
10' 10°  Frequency (Hz) 10° 10
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< CVUT v Praze 5 Ustav
] E vyrobnich strojd

Fakulta strojni
a zafizeni

Vychozi varianta s novou odlehéenou RK

5x10‘3 FRF ve sméru Y
T T [/
I | =—N2y
2D 4 | —— N3y
(]
E
= 2 .
c
[@)]
©
b N TN -
O H : P | L L L L P
10’ 10°  Frequency (Hz) 10° 10"
Vychozi varianta s novou odlehéenou RK
4;(10‘3 FRF ve sméru vy
T T T T —
E'T“-'- —N5y
g7 : N6y
ﬁ3— --------------------------------------------------------------------- R e
1) ;
0 .
S E
Qo R ARERI RN R RS .
= : :
< : :
[@)] . .
© 1+ Y | P A S A S
= : E
1 2 3 4
10 10 Frequency (Hz) 10 10
Vychozi varianta s novou odlehéenou RK
5><10"°’ FRF ve Sméru_y
T T T T T T T7 T III\| T T
2
&3
(]
©
2 2r
E
[®))]
©
S 17
10' 10°  Frequency (Hz) 10° 10

Navrh raklové komory flexotiskového stroje 9



CVUT v Praze

5 Ustav B
Fakulta strojni vyrobnich stroji

a zafizeni

Prechodova charakteristika

Prechodova charakteristika
- Vychozi varianta s novou odlehcenou RK

x10

Nix
MNZx
M3x

]]MH] i | ‘ o

IH llf‘i"llm”‘ T

Amplitude [mm]

i !I|I!| .]II‘

[ ||_|||1If-|'_|IH

. i i i i i i

1] 0.2 0.4 0.6 0.8 1 12 14
Time (seconds)

Pfechodova charakteristika
<107 Vychozi varianta s novou odlehcenou RK

Amplitude [mm]

=]
T

Stat deformace ¢/ —0 0002913 mm

0 I I | I | I
0 0.1 0.2 0.3 04 05 0.6 07 0.8

Time [s]

Navrh raklové komory flexotiskového stroje 10



et

CVUT v Praze
Fakulta strojni

133

Ustav
vyrobnich strojd
a zarizeni

Porovnani s puvodni variantou VO

FRF varianty VO a V1 = nédu N1 ve sméru X

£z o — N1-VO
Bl o —— N1-V1
B BEENAQ P N
L L
\.CP/ B
° S
= o T £ R S
E o
© B
0 L 54
10 10 10
10 Odezva na skok sily varianty VO a V1
g T T T T
: E : : Vo
W1
T
E P 0 S PSS S
@
=
=
i 3 . i . i A | AT A A A A A AR A Ao ]
£ | | |
< ! !
il |AAAAMAR AN :
2 L ! l_ Y bbbkt P e
SEH
' i | | | | |
) 0.2 0.4 06 0.8 1 12 14
Time (seconds)
Varl . pm . pm o | ts[S]
arianta | Qq; [Hz] | AQ; [%] | oy [F] Ao [%] 1 €qi [=57] | Acsi [%]
VO 56,7 - 7 - 0,21 - 0,79
Vi 62,8 10,76 © 7,85 12,16 0,29 38,1 0,68

Pozn.: & vyjadruje kladny pozitivni pfinos pro dynamické viastnosti soustavy a ©
vyjadfuje naopak zaporny negativni vliv na dynamické vlastnosti

Navrh raklové komory flexotiskového stroje

11



CVUT v Praze
Fakulta strojni

Ustav B
vyrobnich strojd
a zafizeni

Varianta V2 — tuzsi nosnik obdélnikového priirezu

Modalni analyza

Strukturalni model

Vlastni tvary kmitu

M: Yychozi varianta_Ctvercovy nosnik Y2
Total Deformation

Type: Total Deformation

Frequency: 62,088 Hz

Unit: mm

13.6.2015 17:02

29884 Max

44341

38700

33356 63 H Z
3771

22171

16628

11035

055427
0Min

l. vlastni tvar

M: Vychoxi varianta_Etvercovf nosnik V2
Total Deformation

Type: Total Deformation

Frequency: 119,35 Hz

Unit: mm

13.6.2015 L7:05

19,584 Max

17,408

15,232

s 119,4 Hz
s,;nnz
65281
43921
2,106
0Min

lll. vlastni tvar

M: ¥ychozi varianta_Etvercovf nosnik_¥2
Total Deformation 5

Type: Total Defarmation

Frequency: 165,08 Hz

Unit: mm

13,2015 1708

21,504 Max

13,114

16,125

14336 1 66 H
11,94 z
95571
71679
47786
23893
0 Min

x‘\I/'z

V. vlastni tvar

M: Yychori varianta_gtvercovy nosnik V2
Total Deformation 2

Type: Total Deformation

Frequency: 106,46 Hz

Unit: mm

13.6.2015 17:04

72154 Max

64137

5612

it 106,5 Hz
3,206
2,4051
L5034
080171
0Min

g

Il. vlastni tvar

M: Vychozi varianta_ftvercov§ nosnik V2
Total Deformation 4

Type: Total Deformation

Frequency: 148,55 He

Unit: mm

13.6.2015 17:06

7.3247 Max
65108

5,697

48831

148,6 Hz
3,2554
2,4416
1,6277
031385
0 Min

IV. vilastni tvar

M: ¥ychozi varianta_Etvercovi nosnik_¥2
Total Deformation 6

Type: Total Defarmation

Frequency: 364,54 Hz

Unit: rmm

13.6,2015 17:09

27.456 Max

24,405

2,354

368,5 H
15,253 ’ z
12,203
91519
§, 1013
30506
0 Min

VI. vlastni tvar

Navrh raklové komory flexotiskového stroje



S CVUT v Praze .I

25w
Fakulta strojni 9 7 vyrobnich strojd

L a zafizeni

Harmonicka analyza

Frekvenéni prenosové funkce

Vychozi varianta s tuz$im nosnikem
_3 w
x 10 FRF ve sméru

N1x
N2x
N3x

mm
N

Magnitude (abs) [

[e)]
I

o~
T

N
I

10’ 10°  Frequency (Hz) 10° 10

Vychozi varianta s tuzs§im nosnikem
x 10 _FRF ve sméru x

N4x
N5x
N6x [

]

nm
N

Magnitude (abs) [

o
I

o
I

N
I

e NGNS ‘ ¥
10’ 10° Frequency (Hz) 10° 10

Vychozi varianta s tuzsim nosnikem
x10° FRF ve sméru x

8 ! oot oo Tt ! !

o

N1x
N2x
f SRR RN : R : : N3x
""""" N4x
: SRR RN : L : : N5x
NB6Xx

]

nim
N

Magnitude (abs) [
[o)]
I

n
I

3]
I

10' 10°  Frequency (Hz) 10° 10

Navrh raklové komory flexotiskového stroje 13



< CVUT v Praze - 5 Gstay
Fakulta strojni ] %j vyrobnich strojl

a zafizeni

Vychozi varianta s tuzsim nosnikem

3x10_ FRF ve sméru y
T T T T T T T T T T T

T

Magnitude (abs) [%
I
i

10' 10°  Frequency (Hz) 10° 10"
Vychozi varianta s tuzsim nosnikem

2x10_ FRF ve sméru y
T T T T T T T || T T T T T T T T | T T

— N4y
e NSy
NGy

]

nm
N
—
- 3]
I I
i

o
(]
|
i

o
H -
Al

Magnitude (abs) [

N

Frequenci/ (Hz) 10

3

Vychozi varianta s tuzsim nosnikem

3x10_ FRF ve sméru vy
T T T T T T || T T T T T T T T | T T

nm

R8N b b | e

N
I

—
w
I

—
I

Magnitude (abs) [

Q
(3}
|
i

MR

et V-

o

! 10° Frequency (Hz) 10’ 10"

—
o

Navrh raklové komory flexotiskového stroje 14



CVUT v Praze

5 Ustav B
Fakulta strojni vyrobnich stroji

a zafizeni

Prechodova charakteristika

Prechodova charakteristika

10 Vychozi varianta s tuzSim nosnikem
! ! ! ! ' .
M2
M3
E
E
L
o Aluiis,
= 2 DO R O A A U A B Y A Y VY VY e ey evvvees bbbt sae
S
£
<
| |
] 0.2 0.4 0.6 0.8 1 1.2 1.4
Time (seconds)
Prechodova charakteristika
<10 Vychozi varianta s tuzSim nosnikem
! ! ! ! ' ' ! 1 ' '
1 ' N
1
35 . I ..................... —
1
1
T S SRS R S, i
3 i |
1
E L
22_5 I T P |
1
2 Y
3 AMAA
i 2 I ..................... —
£ L
< Dl
15 | I —
-
|
1
1 O o I ..................... —
|
1
. |
0_5_ ..... o g : . ......... o P . ......... . I ..................... —
Stat. deformace: c;=0.00021023 mm :
0 i i i I i i i Ll I I
0 01 0.2 0.3 04 05 086 07 0.8 09 1

Time [s]

Navrh raklové komory flexotiskového stroje 15



et

CVUT v Praze
Fakulta strojni

5 Ustav
vyrobnich strojd

a zafizeni

Porovnani s puvodni variantou VO

X107 FRF varianty VO a V2 - nédu N1 ve sméru  x
E,—. ' ' I . X Lo T : N1-V0
g[= — N1-V2

Magnitude (abs)
N (o)}
I I

[\
I

M|

0 : H HERH H
10" 10> Frequency (Hz)  10° 10*
Odezva na skok sily varianty VO a V2
' ! ! ! ' . —
: ) S—
E i
£ |
© 5
2 k
3 $
a - :
£ : !
n 5 5
1 SRR USRS SO S S
. i | | | |
0.2 04 06 0.8 1 14
Time (seconds)
Var pm pm t [s]
arianta | Qq; [Hz] | AQ; [%] | ay; [T] Aa; [%] Csi[T] Acg; [%] | ™5
VO 56,7 - 7 - 0,21 0,79
V2 63 11,1 7,19 2,70 0,21 006 0,82
Navrh raklové komory flexotiskového stroje 16



: CVUT v Praze

5 Ustav B
Fakulta strojni vyrobnich stroji

a zafizeni

Varianta 3A - rota€ni pneumotor s trapézovym sroubem
Modalni analyza

Strukturalni model

A rem1 v
B reraz

[ Kostka ovzdusnen?
[ Kostka ovzdusnenil

Vlastni tvary kmitu

1 RPM a trapézovf Sroub s wichozi variantou_4 ERPM a trapézav Sroub s wichozi variantou_ 4
Total Defarmation Total Defarmation 2

Type: Total Deformation Type: Total Deformation

Frequency: 113,05 Hz Frequency: 131,30 Hz

Unit: mm

Unit: parn

05,2015 12:53 30.5.2015 13:52

125521 Max 86234 Max

113 76652

9,7385 67071

s3us 131,4 Hz
. 113 Hz 47008

55648 38326

1737 8745

27828 1163

L3912 095816

0 Min 0 Min

I. vlastni tvar Il. vlastni tvar

I: RPM a trapézovy Sroub s vjchozf variantou V4
Total Deformation 3

Type: Total Deformation

Frequency: 353,53 Hz

Unit: men

30.5.2015 1350

1:RPM a trapézov Sroub s vfchoxi variantou ¥3A
Total Deformation 4

Type: Total Deformation

Frequency: 410,20 Hz

Unit: mm

13.6.2015 18:15

g 7642 Max
§,7929 7.5447 Max
59438 6,764 410.3 H
50047 5,868L Z
42456 352,5 Hz 5,028 ’
33965 41915
2:5473 33532
16082 25149
084912 Lees
0,833

B_N
" 0Min

Ill. vlastni tvar

J: RPM a trapézavj froub s vichozi variantou Y34
Total Deformation 5

Type: Total Deformation

Frequency: 455,14 Hz

Uniit: rrrm

1362015 18:16

IV. vlastni tvar

J: RPM a trapézowj iraub s vichozi variantou Y34
Tatal Defarmation 6

Type: Total Deformation

Frequency: 513,11 Hz

Unit: mrm

13.6.2015 1:18

10,387 Max 12,656 Max

9,235 125

0794 9o

69243 455,1 HZ 8,4373 513 1 Hz
5773 701t !

46162 56

34622 5

il s

L1541 1

. 1,406

0 Min

V. vlastni tvar VI. vlastni tvar

Navrh raklové komory flexotiskového stroje 17



> CVUT v Praze
Fakulta strojni

Ustav
vyrobnich strojd
a zafizeni

Harmonicka analyza

Frekvenéni pfenosoveé funkce
Vychozi varianta s RPM a trapézovym sroubem

1)(10’3 FRF ve sméru_ x
IR R - N1x
— IR IR - N2x
El2 0.8 - b L L N3X
T ] S e St R LS E o S R R RS Lt SHE R SEREE R EEHER S S
(b}
©
3 04f -
i=
&
S 02 b et e
0 . : : : = . . LA A_\ . . . R
10' 10°  Frequency (Hz) 10° 10"
Vychozi varianta s RPM a trapézovym Sroubem
8x1o“‘ FRF ve sméru_x
R R - N4x
. S S N5X
Eel Nex
M
o]
5,
@ b oo e .
©
=
i=
O I . '
10’ 10° Frequency Hz) 103 10*
Vychozi varianta s RPM a trapézovym Sroubem
1x1o‘3 FRF ve sméru_x
. . Lol I . . Lo Lo I . . N1x
N2x
ET20.8 N3x
s e NAX
) N5x
0.6 b
s || N6X
s —
go4r
5
& 0.2+
=
10'
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< CVUT v Praze 5 lstav )
Fakulta strojni ] 3 vyrobnich strojd
3 d zarizeni
Vychozi varianta s RPM a trapézovym sroubem
x 107 FRF ve sméru vy
25 T T T T T 7 T T T T T T 17 T
R S : ——N1y
. — N2y
El= of —— N3y
@ SRR
o] -
@
©
2 1r s
o
[®)]
©
= 0.5 e 8
0 I 1 I L |iii ? MA ‘,I H
10 10°  Frequency (Hz) 10’ 10*
Vychozi varianta s RPM a trapézovym Sroubem
15x10_3 FRF ve sméru Y
: A T Ndy
I — Nby
LL N6y
_Cé) o
\fE 1 S
()]
o
2
= L
D 0.5k e
=
0 wl o AA s .
10' 10°  Frequency (Hz) 10° 10*
Vychozi varianta s RPM a trapézovym sroubem
25x10'3 FRF ve sméru Y
: T T A A S N1y
P 5 o
= 2r o | N3y [
2 o Ny
TR 11 ERUURUUUE SN SNUE S 0 O 0 Y U U S OIS S U SO —— N5y |
© o Ney
'g Do S
= 1r =
c
[®)] Lo
© L
10’ 10°  Frequency (Hz) 10° 10*
Navrh raklové komory flexotiskového stroje 19



CVUT v Praze

5 Ustav B
Fakulta strojni vyrobnich stroji

a zafizeni

Prechodova charakteristika

Pfechodova charakteristika
Vychozi varianta s RPM a trapézovym Sroubem

05

x 10"
E T T T T T
Mix
. . ! ! ! MN2x
| T .............. .............. .............. ............. ............. M3w
4 ................................................................................................
= sttt TRTPR e PRI T e e
IEI | ; N
C® 3 1 11 1 P, .....................................................................
£ o
;;_ 2.5 | “l il || i A R K 5 b oo e
A 11 L L N S
sl IJ‘ ||||‘|,” hm . A A A AN AP _
| STy
-1 . - | .l ..................................................................................
L S U S SN S
0 | L L L L L
] 0.1 02 03 04 0.5 06 07
Time (seconds)
Prechodova charakteristika
<107 Vychozi varianta s RPM a trapézovym Sroubem
1! PO I U SUREURINS T U SURUR S U —
Max. prekmit: Mp=1.1135e=05 mm L :
. . . . . 1 .
Doba ustaleni: t = 0.37054 s: : :
24 : : : f : 1 :
I E
1 :
— 1 :
£ I
E 5l ! :
[ | ‘
© :
= :
S :
£ :
<< 1 :
L

1
. . . . . . . 1
Stat. deformace: ¢ .=1.4434e-05 mm i :
0 i i i i i i L1
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 045
Time [s]
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et

CVUT v Praze
Fakulta strojni

133

Ustav
vyrobnich strojd
a zafizeni

Porovnani s puvodni variantou VO

FRF varlanty V0 a V3A - nédu N1 ve smlru X

10_2 I ! T T T LI \ I T T T LI |
=
107
o]
5 i
@ =
-g L
e -6 .
E0 S ¥ A A R :
o - -
© L L
= » »
10’3 ] . \ ] ] ] I . I i
10’ 10°  Frequency (Hz) 10° 10
10 Odezva na skok sily varianty VO a V3A
' ! ! ! ! —
: W3IA
Kl N 0 I N T
£
E 5
© :
E B : 5
5 | ; ;
E | . . :
< : a :
| 1| R SRS S S S S
U|h""“' i | | | | i
] 0.2 0.4 06 0.8 1 1.2 1.4
Time (seconds)
. m m
Varianta | Qu [Hz] | A [%] | ay (5] | Aay [%] | e[ | Beg (o] | s 15]
VO 56,7 - 7 - 0,21 - 0,79
V3A 113 99,3 6 0,192 97,3 @ 0,0145 93,1 0,37
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CVUT v Praze
Fakulta strojni

5 Ustav
vyrobnich strojd

a zafizeni

Varianta V3B — pakovy mechanismus

Modalni analyza

Strukturalni model

Model

13.6.2015 19:22

[l Foint Mass

[B] Point Mass 2

Vlastni tvary kmitu

R: Pakow§ mechanismus_Y¥3B
Total Deformation

Type: Total Deformation
Frequency: 119,62 Hz

Unit: mrm

13.6.2015 20:02

71213 Max
£33

5,5388

119,6 Hz
3,9563

3,165
23738
L5825
0,79126
0Min

l. vlastni tvar

R: Pakov§ mechanismus_¥3B
Tatal Deformation 3

Type: Total Deformation
Frequency: 273,43 He
Unit mm

13.6.2015 20:05

= 273,4 Hz s

10,49
7413
6,993

52448
3,485
L7483
0Min

lll. vlastni tvar

R: Pakovj mechanismus_¥38
Total Deformation 5

Type: Total Deformation
Frequency: 371458 Hz

Unit: mm

13.6.2015 20:0¢

e 374.6 Hz .,

7.3025
£,0855
42684
365313
2,434
12171
0 Min

V. vlastni tvar

R: Pakow§ mechanismus_¥38
Total Deformation 2

Type: Total Deformation
Frequency: 146,57 Hr

Unit: mm

13.6.2015 2004

18,719 Max
16,638

14,558

146,6 Hz
10,399

3194
6,235
41587
20738
0Min

Il. vlastni tvar

R: Pakovj mechanismus V3B
Total Deformation 4

Type: Total Deformatian
Frequency: 317, Hz

Unit:

13.6.2015 20:07

12,905 Max
11471

10,037

by 317 Hz
7,160
57354
43015
28677
L4338
0Min

R: Pakovj mechanismus_¥38
Total Deformation 6

Type: Total Deformation
Frequency: 465,85 Hz

Unit: mm

13.6.2015 2011

T 465,9 Hz “W

5,8956
4913

38304
2,8478
1,9652
1,8826
0Min

VI. vlastni tvar

Navrh raklové komory flexotiskového stroje
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CVUT v Praze
Fakulta strojni

Ustav
vyrobnich strojd
a zafizeni

Harmonicka analyza

Frekvenéni prenosové funkce

Vychozi varianta s pakovym mechanismem
-3

1 X10 FRF ve sméru_ X
N R L N1x
N2x
Eo.s— N3x
B 0B
S
@
T 04- .
.“!::'
%02— ----------------------------------------------------------- .
Lo
0 : AL .
10’ 10°  Frequency (Hz) 10° 10"
Vychozi varianta s pakovym mechanismem
6;(10‘4 FRF ve sméru x
! ' Lo nnItd ! oo T T ! ' N4x
T S S S S N5X
i=° N6X
84_ i
G
CD3_" ...................... -
e
=
E 2_ ............................................................ |
(@)}
©
A
1 2 3 4
10 10 Frequency (Hz) 10 10
Vychozi varianta s pakovym mechanismem
1,~.<1o‘3' FRF ve sméru X
S IR . N1x
N2x
£[=0.8 N3x
— N4x
w
S 06
3
35041
I=
&
s 02
0
10'
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S CVUT v Praze 5 lstav |
Fakulta strojni ] 3 vyrobnich strojd
3 d zarizeni
, Vychozi varianta s pakovym mechanismem
5 X 10 FRF ve sméru Y
T T T T T T T T7 T T T T T T T 7 T T
S S .| =——— N1y
I — N2y
£ O
£=25 —— N3y
& 2 .
8
B B -
=2
S MF el .
=
0.5F R T T R RS
0 — _ AAA A 2
10’ 10°  Frequency (Hz) 10° 10"
, Vychozi varianta s pakovym mechanismem
2 X 10 T T T T T FRFIVe \Smlér\lJ T \yl LI T T
. Lo . . [ . . —N4y
T ——— N5y
/_‘\157 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . NBy
~ T
o]
s
% T T T e _
2
=
%)05_ ............................................................................................ -
go L
0 —— L AAAL L iaii .
10’ 10°  Frequency (Hz) 10’ 10"
Vychozi varianta s pakovym mechanismem
3><1c1“°’ FRF ve sméru Y
! ' . R . . . N1y
fanel — N2y
L|22'5 — N3y
m || —Ndy
g 2+ | ——— N5y
N6
G AB b =
E T
S A gt bl .
©
=
0.5 - b R b .
0 . MM Al Al B
10’ 10°  Frequency (Hz) 10° 10*
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Fakulta strojni

CVUT v Praze 5 Ustay
ini ] 3 vyrobnich strojd

a zafizeni

Prechodova charakteristika

Piechodova charakteristika

10T \ychozi varianta s pakovym mechanismem
£ T T T T T P
. . ! : ! M2
ash oo .............. .............. .............. ............. ............. M3x H
4 ..............................................................................................
= MG
E UM oo
o]
©
E 7
EL
| ' I ‘
< |. ||'|‘”” H“ﬁ ! y
| ,”Hr[li il !
W i
0 | 1 L 1 L L
] 0.1 02 0.3 04 0.5 06 0.7
Time (seconds)
Pfechodova charakteristika
<107 Vychozi varianta s pakovym mechanismem
T I ! I ! I [ T
_ _ _ _ g _
Max pﬂekmlt Mp 1. 4401e—05 mm : 5
3_. ...._..._.._..._....._..._..__.._....._..__..__.._....._..__..__.._...._.: ................... —
. . . 1.
I . Dobaustaleni:t=03421s: !
L e s e woes oo
—_ AHHIHE | : | : L é
S E l : E : E : e :
E SR : HE ; ; '
© | : L 5
s |l ' V ' |
R L IR R A e SO SR SURN ST A _
2'1.5 r T :
< r l ' |
I ;
h 1 :
1_ ________________________________________________________________ I ........... ........ ]
1. :
1 E
: : : : : : I f
05_, ........... ........... ........... ,_ .......... ........ | ........... ........ —
. : . . X : 1: .
:Stat. deformace: cs=2.0043e-05 mm I :
. . . . . . [ .
0 I I I I I I Il I
0 0.05 01 015 02 025 03 035 04
Time [s]
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CVUT v Praze 5 bty
Fakulta strojni ] 3 vyrobnich strojd
d zarizeni

Porovnani s puvodni variantou VO

107 FRF varlanty VO a VSB - nédu N1 ve smeru X

]

n

Magnitude (abs) [

10’ 10°  Frequency (Hz) 10° 10
10 Odezva na skok sily varianty V0 a V3B
; ; ; ! ; —
VaB
| 8 O
E
E
o]
e
2
= 21
o
£
<
1 R
U|H|I||IH| | | | | | |
0 0.2 0.4 0.6 0.8 1 12 1.4
Time (seconds)
| pm pm £ [s]
Varianta | Qq; [Hz] | AQ; [%] | &y [77] | A [%] | €si [=7] | Acsi [%] | ™
VO 56,7 - 7 - 0,21 - 0,79
V3B 120 111,7 & 0,467 93,3 ® 0,02 90,5 ® 0,34
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“E CVUT v Praze 5 Ustay
3 vyrobnich strojd

Fakulta strojni I
d zarizeni

Varianta V3C - linearni hydromotor

Modalni analyza

Strukturalni model

T: Hydromotor ¥3C T: Hydromotor_¥3C
Salution Solution

Frequency: N Frequency: H/a
13.6.2015 21:09 13.6.2015 21:11

Vlastni tvary kmitu

S: Hydromotor V6
Total Deformation
Type: Total Deformation
Frequency: 17407 Hz
Unit: mm

30.5.2015 13:43

St Hydromator_V6
Total Deformation
Type: Total Deformation
Frequency: 123, He
Unit: mrm

30532015 13:39

17,260 Max
153

BaL

11,513 175 Hz
9,593
76751
57563
30315
Lo188
0Min

7,3932 Max
65717
123.8 Hz
49288
41073
3,2859
2,4644
16429
032146
0 Min

x‘\L'z

II. vlastni tvar

I. vliastni tvar

S: Hydromotor_V6 T: Hydromotor ¥3C
Total Deformation 3 Total Deformation 4
Type: Total Defarmation Type: Total Defarmation
Frequency: 253,57 Hz Frequency: 235,6 Hz

WA s Units mim
U 126201528515
T 12,751 Max
285,6 Hz
12,562 )
10,458 253,6 Hz 93175 ]
' 85007
8375 -
; 70839
P e
¥ 42508
ortn 2875
o Letss

0Min

Il viastni tvar IV. vlastni tvar

T: Hydromator_V3¢
Total Deformation 6
Type: Total Deformation

T: Hydromotor Y3C
Total Deformation 5
Type: Total Deformation
Frequency: 360,69 Hz
Unit: rmm

13.6.2015 21:17

Frequency: 463,91 He
Unit: mm
13.6.2015 2L 1%

7.6967 Max 6,6012 Max
§,8415 58677 469,9 HZ
360,7 Hz
51311 4,400
42150 3,6673
34208 2,038
2,5656 2,008
L7108 L1559

083519
0 Min

0,73347

VI. vlastni tvar
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£ CVUT v Praze
Fakulta strojni ]

5 Ustav
vyrobnich strojd
a zafizeni

Harmonicka analyza

Frekvenéni pfenosové funkce
Vychozi varianta s Hydromotorem

o X 107 FRF ve sméru X
T T T T T T I| T T T T T T T T \ T T

N1x
N2x
N3x

]

m

Magnitude (abs) [~
w
I

N

n
I

N
I

—
I

Frequency (Hz) 10° 10

Vychozi varianta s Hydromotorem

4 107 FRF ve sméru X
T T T T T T || T

N4x
N5x
N6x

]

m

Magnitude (abs) [%
%]
I

w
I

N
|
i

e’ \UJWAL

10°  Frequency (Hz) 10° 10
Vychozi varianta s Hydromotorem
x 10 FRF ve sméru X

N

v

n
T
=
[$)]
=

Magnitude (abs) [~
(98]
I

2_ ........................................................................................... |
b g b
pleeee? NA VN A :
10’ 10° Frequency (Hz) 10’ 10
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< CVUT v Praze ~ 5 fiskay
Fakulta strojni ] j( ;szgr?zﬂeﬁ strojd
Vychozi varianta s Hydromotorem
3x1o‘3 FRF ve sméru Y
T T T T T T LI T T T T T T T T T
S . | ——N1y
=251
g 2
S
L 15F
=
5 1r
[
E Y T I
. AN AN Al ST AR
1 2 3 4
10 10 Frequency (Hz) 10 10
Vychozi varianta s Hydromotorem
2><1o‘3 FRF ve sméru Yy
T T T T UL T T T T L T T
: e ‘ ; o | = N4y
I A —— N5y
: A ! S : : N6
?;1-5_ """" CooT A B T oIy ; y
fol . Lo . Lo . L
c . ;
S
| R SRR v AL S LR RN St S A IEEARRE R AR S S -
=
D
]
S 05 R .
0 ; e sl M AN A fin i A ] ; T S
10' 10°  Frequency (Hz) 10° 10*
Vychozi varianta s Hydromotorem
3x1o"°’ FRF ve sméru vy
T T T I\I| T T T T T III‘ T T
: .| =—N1y
L e e iy
m — N4y
S 2 —— N5y
> N6y [
BB bl e 2
S -
[
=
0.5 - emhe e L -
0 AL AN Ll Al ALl RS R
10’ 10°  Frequency (Hz) 10° 10
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CVUT v Praze
Fakulta strojni

133

Ustav

vyrobnich strojd

a zafizeni

Prechodova charakteristika

Piechodova charakteristika
10" \ychozi varianta s Hydromotorem

354

£
E |
[} 5
o .
= :
o :
E E
< - :
osH
o | 1 1 L L |
0 01 02 0.3 04 0.5 06 o7
Time (seconds)
Prechodova charakteristika
<107 Vychozi varianta s Hydromotorem
! ' ' ' ? I ?
i !‘».'l_a_x__prekmlt _Mprl _2919_05_'_1_1!_11__5 _______ L] S
L i
| - .
(I E
2500 L :
| - .
(I 5
—_ I :
£ " "
E 2 ; :
Q : :
=] . .
= 5 5
= 15 ;
Q. . .
£ : E
< | |
! |§ 5
I :
| - .
: : : : : : (I f
05 I ........... ............ ........... ........... ............ ....... 1 "E ............ ...... —
jSt,at_. deformace: ¢ =1.9618e-05 mm : : :
. . . . . . 1 . .
0 I I I I I I i I
0 0.05 0.1 015 02 025 03 035 04
Time [s]
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CVUT v Praze 5 bty
Fakulta strojni ] 3 vyrobnich strojd
d zarizeni

Porovnani s plvodni variantou VO
FRF varianty VO a V3C - nédu N1 ve sméru x

-2

10
— N1-V0
=
£S5
—~ 10"
[42]
o
&
<))
3,
=10 A R R
j .
()] .
© :
= ¥
10_3 | | I i | | iiiiiii il
10’ 10° Frequency (Hz) 10° 10"
10” Odezva na skok sily varianty VO a V3C
g ' ! ! ! -
. S
| N T T N
E
E
L1
e
3
£ 2f
o
=
<
1H e e e e e e e e e e e e e
0"'““"“ | | | | | |
14

1] 02 04 06 0.8 1 12
Time (seconds)
. m m
Varianta | Qu [Hz] | A [%] | ay [Sr] | Aay [%] | e[ | Beg (o] | s 15]
VO 56,7 - 7 - 0,21 - 0,79
V3C 124 118,7 & 0,553 92,1® 0,0197 90,1 & 0,34
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£ CVUT v Praze
Fakulta strojni

Ustav
vyrobnich strojd
a zafizeni

132

Varianta V3D - vetknuta pistnice pneumotoru

Modalni analyza

Strukturalni model

Model
13.6.2015 22:00

[l Paint Mass

(B Point bass 2

Vlastni tvary kmitu

Total Deformation
Type: Total Defarmation
Frequency: 96,581 Hz
Unit: mm

13.6.2015 22406

15,444 Max

13,728

12,012

98,6 Hz
85803

63642
51482
34321
17161
0Min

l. vlastni tvar ‘\I/

Total Deformation 3
Type: Total Deformation

Frequency: L47.59 Hz
Unit: mm
13.6.2015 22:08

17,514 Max
15,568
13622
LLE76
34,7300
77841
58381
3,892
1,946
0 Min

147,6 Hz

Total Deformation 5
Type: Total Deformation
Frequency: 35167 He
Unit: mm

1352015 22:13

85305 Max
7,5907
66418
5,603

4744
37053
L3483
Leg77
094984

Total Deformation 2
Type: Total Defarmation
Frequency: 126,21 Hz

Unit: rmm
13.6.2015 22:07

9,692 Max
0,651
7,532
6,4613
5,344

126,2 Hz

43076
3,2307
2,1538
L0769
0 Min

x\I/'z

Il. vilastni tvar

Total Deformation 4
Type: Total Defarmation
Frequency: 212,08 Hz
Unit: mrm

13.6,2015 22:10

10,383 Max
92269
80753
69207
57661
46185
3,4608
23072
11536
0Min

272,1 Hz

IV. vlastni tvar

Total Deformation 6
Type: Total Deformation
Frequency: 372,11 Hz
Unit: mm

13,2015 22:13

27,42 Max

24313

21327

o 372,1 Hz
15133
12,187
914
60833
3,0467
0 Min

X‘J/'z

VL. vlastni tvar
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CVUT v Praze
Fakulta strojni

Ustav
vyrobnich strojd
a zafizeni

Harmonicka analyza

Frekvenéni prechodova charakteristika

Vetknuta pistnice PM o pramérud=12mm

15x1o‘3 FRF ve sméru x
: S T A A A — Nix
R N2x
5 N3x
8 1r 7
S
(O]
©
2
05 e .
{@)]
©
=
0 i .
10’ Hz) 10’ 10*
Vetknuta pistnice PM o primérud=12mm
15x10‘3 FRF ve sméru x
' | SRR S N4x
e N5x
e N6x
2 10 Ean.
S
[0}
©
=
[ . o
= : SRR
0 ; AL_ HEREE ¥
10’ Frequency (Hz) 10° 10"
Vetknutéa pistnice PM o primérud=12mm
15><1o‘3 FRF ve sméru x
| N R ' N1x
ET,_ AR | : S N2x
2 N4x
5 . N5x
(0] NBx
© ! —
2 .
D05 i b e S R S -
= A
A L FERREE ‘
10' Frequency (Hz) 10° 10°
33
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S CVUT v Praze .I

5 Ustav
Fakulta strojni vyrobnich strojd

a zarizeni

Vetknuta pistnice PM o priméru d=12mm
x 107 FRF ve sméru Yy

2 T T T T T T T T T T T T T T T
R R EEE | Ny
L157 ,,,,,,,, AN S R A B S N3y
’&; ' . . S . . Lol . . . Lol
)
IR ENCESSURIE ORGS0 OO 5 S 0Y OUUS SUUON- S S O 1 OO OO SO O 18 4 .
2
=
(&)}
S 0.5 e e .
0 . T i ab ;
1 2 3 4
10 10 Frequency (Hz) 10 10
Vetknuta pistnice PM o primérud=12mm
15,~.<1o"°’ FRF ve sméru y
| IR IR Ny
£z : . |—Ndy
- 1 5 N6y
2 - SN
L :
o 5
e .
2 f
S 0.5 S L R R R o -
© :
= ; 3
0 - | ";‘_‘_ A LAl
4

10' 10>  Frequency (Hz) 10° 10

Vetknuta pistnice PM o priméru d=12mm
x10° FRF ve sméru y

2 f A f I ‘ f

; S ; A : | N1y
£ — N2y
%15_ ............................................................................................ N3y
2" —— Ndy
8 — Ndy
QL NGy
=} L
c
&
S 05- T T Nt PR A

A A

Frequency (Hz) 10’ 10
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CVUT v Praze 5 lstay |
Fakulta strojni ] 3 vyrobnich strojd
d zarizeni

Prechodova charakteristika

Prechodova charakteristika

<10 Vetknuta pistnice PM o prumiru d=12mm

8 T T T T T T T

E

E E

® :

© E

2 :

= :

£ E

< :

0 0 Ui1 [!-i: Di.S Ui4 DI_S DfG U??’ E-I_S 0.9
Time (seconds)
Pfechodova charakteristika
<107 Vetknuta pistnice PM o prumiru d=12mm
T T T T 1 T

' ; ; I

Max. peekmit: Mp=2.7102e-05 mm :
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CVUT v Praze 5 bty
Fakulta strojni ] 3 vyrobnich strojd
d zarizeni

Porovnani s plvodni variantou VO
FRF varlanty VO a V3D - nodu N1 ve smeru X

1072 ! j j T T T I| j T T T T |
=
—. 10
[72]
0
L
QO
-D —
210
-
()]
©
=
10_1 i }};iiiiz i }}i}i;i3 i L L
10 10 Frequency (Hz) 10 10
10 Odezva na skok sily varianty VO a V3D
| | | | | E
|_“l'3n
e 8 1 T e
E
£
@
©
2 2}
a
S
<
J I | | | | | |
] 0.2 0.4 06 0.8 1 1.2 14
Time (seconds)
| pm pm £ [s]
Varianta | Qy; [Hz] | AQ; [%] | oy [7] | Aaq [%] | €[] | Acsi [%] | ™
VO 56,7 - 7 - 0,21 - 0,79
V3D 98,6 73,9 ® 0,401 94,3 ® 0,032 84,8 © 0,46
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> CVUT v Praze
Fakulta strojni

Ustav

a zafizeni

vyrobnich strojd

”

Varianta V4 — tuzsi linearn

Modalni analyza

Strukturalni model

Model
13.6.2015 22:00

[ Point Mass
[BI Point Mass 2

Vlastni tvary kmitu

N: Modal vichozi varianta tussi vedeni ¥4
Total Defarmatin

Type: Total Deformation

Frequency: 57,654 Hz

Unit: mm

146.2015 10:08

43283 Max
38474

3,3665

i 57,7 Hz
2,4046
19237
14423
095185
0,48093
0 Min

l. vlastni tvar

N: Modal wjchozi varianta tus3i vedeni ¥4
Total Deformation 3

Type: Total Deformation

Frequency: 120,53 Hz

Unit: rmm

14.6.2015 10:32

19,557 Max
17,384

o 120,5 Hz
10,865
#6022
65191
43451
1173
0Min

lll. vlastni tvar

b: Madal viichozi varianta tusti vedeni ¥4
Total Deformation 5

Type: Total Deformation

Frequency: L6, 4 Hz

Unit: mm

146.2015 L34

81736 Max
7,2654

63572

186,4 Hz
45409

36307

1724

18163

090817
0 Min

V. vlastni tvar

i vedeni

N: Modal vichozi varianta tufii vedeni V4
Tatal Deformation 2

Type: Total Defarmation

Frequency: 111,34 Hz

Unit: mm

144.2015 1030

6,848 Max
6,0371

s 111,3 Hz
45653 ’

30044
30435
2,2027
15213
076089
0Min

Il. vlastni tvar

N: Modal vichozi varianta tuf3i vedeni V4
Total Defarmation 4

Type: Total Defarmation

Frequency: 165,47 Hz

Unit: ram
14.6.2015 10:33

21,735 Max
19,32

165,5 Hz
14,49

12,075
9,6598
72498
48299
24149
0 Min

IV. vilastni tvar

N: Modal vjchozi varianta tufsi vedeni v
Tatal Defarmation 6

Type: Total Deformation

Frequency: 329,72 He

Unit: rapn

L4£,2015 10:36

11407 Max
10,139

329.7 Hz
76046

63372
50697
38023
25349
12674
0 Min

VL. vlastni tvar
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CVUT v Praze
Fakulta strojni

D |

]

Ustav
vyrobnich strojd
a zafizeni

Harmonicka analyza

Frekvencni prenosové funkce
Vychozi varianta tuzsi vedeni

,3 -
g X 10 FRF ve sméru x
T T IIIIII| T T II\III| T T

: : : N1x

N2x

El=gl it i .N.S).(
m
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D s o B e R A -
©
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o R | B B o L LR EEPEIFREE PR T AE oS -
=

L

3

2 10

10 Frequency (Hz)

Vychozi varianta tuzsi vedeni

10

|

nm

Magnitude (abs) [*

N

FRE velsnjélrul o |

N4x
N5x

3

10°  Frequency (Hz) 10

Vychozi varianta tuzsi vedeni

N6xX

]

mm
N

£ o)}

Magnitude (abs)
\e]

FRF ve sméru x
T III| T T T T T II\\ T

0
10

! 10°  Frequency (Hz) 10

N1x
N2x
N3x
N4x
N5x

N6x
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£ CVUT v Praze
Fakulta strojni

Ustav
vyrobnich strojd
a zafizeni

Vychozi varianta tuzsi vedeni
x10° FRF ve sméru y

N
(&)

= 2f | ——N3y

7 S

B S R R AR S -

8 |

2 1r o .

£ |

=2 f

S OB5F - S R RRSRRREE REE R RN
|

2 Frequency (Hz) 10° 10

10’ 10
Vychozi varianta s novou odlehéenou RK

4x1o‘3 FRF ve sméru Yy

— N4y
e NSy
N6y |

]

N

m

Magnitude (abs) [=
M
!
i

AL

Ca—

Frequency (Hz) 10° 10

Vetknuta pistnice PM o primérud=12mm

2x1o’ FRF ve sméru vy
T T T T T T T | T T T T T T T T | T T

v
=z
[\
<

L ST N N T R R R R B I B ¢

Magnitude (abs) [

Frequency (Hz) 10° 10
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CVUT v Praze 5 lstay |
Fakulta strojni ] 3 vyrobnich strojd
d zarizeni

Prechodova charakteristika

Prechodova charakteristika

<10 Vychozi varianta tuzsi vedeni
35 T T
3
2.5
‘€
E ]
o 2
=]
=2
=4
£ 15
<
. :
0.5
0I: DI.S 1| 15
Time (seconds)
Pfechodova charakteristika
10 Vychozi varianta tuz§i vedeni
T T T T 1 T
st ST SUURRUURIURS e SN TR SN _
b © Max. pgekmit: Mp=0.00012548 mm 1 :
; ; ; ; 1 ;
' E E E [ E
Doba ustaleni: tsi= 0.87425 s 1 :
! d ! 1 :
' ' ' [ :
S | l ' e
£ [ I :
E 20t il AR
® ' l.: Aad i
3 1M Frz o :
% 5 : 1 f
£ i I :
< : 1 :
: 1 :
. 1 .
THIERE - - ..... | [ .......... _|
: 1 :
. 1 .
: [ :
5 1 E
: : : : 1 :
: ! ! ! 1 :
Stat. deformace: ¢ =0.00019232 mm . : §
0 i | | L i
0 0.2 04 0.6 0.8 1

Time [s]
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et

CVUT v Praze
Fakulta strojni

133

Ustav

vyrobnich strojd
a zafizeni

Porovnani s plvodni variantou VO

o X 10° FRF varianty VO a V4 — nédu N1 ve sméru x
E'_' ! ! o T Td ! ! o T ! N1-VO
g|= —— N1-V4
,&; 6L . oon b '_
o]
8
3
3 4_ T S P Y —
E
(®)]
©
E B | TR b T T
0t L A S S
10 10° Frequency (Hz) 10 10°
x10™ Odezva na skok sily varianty VO a V4
! I VD
V4
E
E
QO
©
=
£
£
d: .
; i i
] 0.5 1 15
Time (seconds)
. m m
Varianta | Qu [Hz] | A [%] | ay (o] | Aa; [%] | g [] | Beg[%] | s 15]
VO 56,7 - 7 - 0,21 - 0,79
V4 57,7 1,8 6,78 3,1® 0,196 6,7 ® 0,87
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< CVUT v Praze 5 Ustay
] 3 vyrobnich strojd

Fakulta strojni I
d zarizeni

Varianta V5 — ukotveni boc¢nich desek

Modalni analyza

Strukturalni model

Vlastni tvary kmitu

P: Modal vjchozi varianta ukotveni desek 5
Total Defarmation 2

Type: Total Deformation

Frequency: 103,67 Hz

Unit: mm

14£,2015 15:11

P: Modal vchori varianta ukotveni desek 5
Total Deformation

Type: Tatal Deformation

Frequency: 51,515 Hz

Unit: mm

145.2015 1500

7.0155 Max

i P
o 59,5 Hz i 103,7 Hz
Z:SSEL 3:3975
2,0485 3,118
1,5349 2,3385

1,559

1,023
051162
Min

0,775
0 Min

I. vlastni tvar Il. vlastni tvar

P:Modal vichozi varianta ukotveni desek_¥5
Total Deformation 3

Type: Total Defarmation

Frequency: 141,06 Hz

Unit: mm

14.6.2015 15:12

e 141,1 Hz
56102
48164

P: Modal vjchozi varianta ukotveni desek V5
Total Deformation &

Type: Total Deformation

Frequency: 472,11 Hz

Unit: mm

146.2015 15:13

7,074 Max

7,088

6202

et 472,1 Hz

443

3544

2,658

1172

0,386
Min

40137
3211
2,4082
L6055
080274
O Min

IV. vilastni tvar

P: Modal vjchozi varianta ukotveni desek Y3 P: Modal vichozi varianta ukotveni desel Y5

Total Deformation 5 -
Total Deformation 6

Type: Total Deformation Type: Total Defarmation

Frequency: 434,48 Hz Frequency: 66109 Hz

Unit: mm Unitom

146.2015 15:15 1463015 1515

ﬁ'ffff Max 10,842 Max
. 26372
41310
494,5 Hz
4055 ’ 7228 ’
33799 !
b i
2008 )
z 3,614
1352 24002

0,67538
0 Min

12047
0 Min

V. vlastni tvar
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CVUT v Praze
Fakulta strojni

Ustav
vyrobnich strojd
a zafizeni

135

Harmonicka analyza

Frekvencni prenosové funkce
Vychozi varianta ukotveni desek

x 10~ FRF ve sméru x
8 T T T T T T T T — N1
— N2x
==
N A S S S SR S S SN SRR — N3x
m .
0
8
@ A -
©
=
=
&2k
=
0 .
10' 10°  Frequency (Hz) 10° 10*
Vychozi varianta ukotveni desek
o X 10° FRF ve sméru x
T T T T T 1T T T T T T T T 7 T T
. o . . [ . . N4x
Tz o N5x
s |= . . |
ie_ .............. o R R s e R T SRR NBX
w) . . . . Lo
o L :
S S
Lap
=] A
= L
i) I JONNN | IS DS S O P B i
= B
Y
0 — NG/ i %
10’ 10°  Frequency (Hz) 10’ 10°
Vychozi varianta ukotveni desek
o X 107 FRF ve sméru x
T T T T T 17 T T T T T T 17 T
SRR I - N1x
— : N2x
EL|26— ----------------------- R N R R S L NSX
7y S S N4x
= N5x
g N6x
Baf e -
=
=
g 5 -
= | : A
0 NN
10' 10  Frequency (Hz) 10° 10
43
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. CVUT v Praze ]F:%sum‘b’ h
. D 4 vyrobnich strojd
Fakulta strojni o o )
Vychozi varianta ukotveni desek
4x10‘3 FRF ve sméru y
! T T A T N1y
i =
| S S P L S L S S UL AR S —— Ny
/2] N
o]
L
82 PN VRV O 00 015 111 CURIRUI PRUS BN B -
2
=
[®)]
© 1_ .......................................................... —
=
0 A
1 2 3 4
10 10 Frequency (Hz) 10 10
Vychozi varianta ukotveni desek
2x10'3 FRF ve sméru y
. ——— N5y
S|=
eyl ~ Ney
o]
5,
L L R T B R Ry T R Tt S TR PR PR PERE EPTREFICT s -
©
2
=
§D'5_ ---------------------------------------------------------------------------------------------- -
0 A — A i .
1 2 3 4
10 10 Frequency (Hz) 10 10
Vychozi varianta ukotveni desek
4;«10‘3 FRF ve sméru y
T T A A T N1y
: — N2y
L|23_ ............................................................................................ — N3y
’g = N4y
S -
y
L of e e —
2
I=
(@)}
=
q - Al A -
10 10°  Frequency (Hz) 10° 10
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CVUT v Praze

5 Ustav B
Fakulta strojni vyrobnich stroji

a zafizeni

Prechodova charakteristika

Prechodova charakteristika

10™ Vychozi varianta ukotveni desek
| | N
N3x
£
ol | (11111
-g o ildi |||u|.|||l HI ili
= N | I “” iif
o |
£ A e
I
‘ T ===
| :
0 | |
] 0.5 1 15
Time (seconds)
Prechodova charakteristika
<10~ Vychozi varianta ukotveni desek
N L L ] NS PR L L L 1]
9 5 5 5 5 5 5 S 5 5
Max. poekmit: Mp=0.00016633:mm I 5 :
. . . . . 1. . .
11 | I R L] SRR SO Ll Lo L i
Doba ustaléni: t = 0.77673 s : g g g
’ i ' : I i :
oW HAREN AN BE F o : .......... b -
E | ; . é :
§ 21 ' llll l |I[1|II*ITI.'I1' """ ' """" N
s I kAR L
£ ! I : :
<T gl BHES : __________ e 4
1 f :
1 : :
L SRR S Lo S H
I : :
1: .
I 5
0T S A I .......... ......... _
: : : : : : i :
: Stat. deformace: ¢;=0.00019344 mm : : : |
0 i i i i i i i I i |
0 0.1 02 0.3 04 05 06 0.7 0.8 09 1

Time [s]
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et

CVUT v

Fakulta strojni

Praze Ustay

vyrobnich strojd
a zafizeni

133

Porovnani s puvodni variantou VO

o X 107 FRF varianty VO a V5 = nédu N1 ve sméru  x

e T T T T : T T T : N1-VO0

2 |= N1-V5

» 6 s

Q0

I

(4]

=

(@]

3]

E b T | | B D T T LT R SIS
0 H H ——i i ] H HEH
10’ 10° Frequency (Hz)  10° 10

<107 Odezva na skok sily varianty V0 a V5
' ! ! ! ! ' =
V5
K N T T e
3 :
E |
uh] i
E !\‘I! “ “ |i'iI | ||“‘I ””” “M
o O 1 R L 8 T Y T L L B A L B A A A A A A AP A AP
E i" ‘ 1 Il i
< (ih
I
i I i i I i
0 0.2 0.4 0.6 0.8 1 12 1.4
Time (seconds)
m m
Varianta | Qu [Hz] | A [%] | ay (o] | Aa; [%] | g [] | Beg[%] | s 15]
VO 56,7 - 7 - 0,21 - 0,79
V5 59,5 4,9 & 6,45 79 ® 0,197 6,7 ® 0,78
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. CVUT v Praze y 5 Ustav

Fakulta strojni vyrobnich strojd
d zarizeni

Vysledné reseni
Modalni analyza

Strukturalni model

Vlastni tvary kmitu

Total Deformation 2

Total Deformation Type: Total Deformation
Type: Total Deformation Frequency: 367,06 He
Frequency: 176,78 Hz Ungmm

Unit: mm 762015 2237

1620152233

7,3629 Max 2;'::54 Max

£,5440 ]

57267 47307

4,3086 40543

4,0005 33791

oo 1768 Hz i 367,1 Hz
h 3

L6362 13516

08181 067582

1.2821e-8 Min 4,5183e-7 Min

x‘¢'z

Il. vlastni tvar

Total Deformation 3
Type: Total Deformation
Frequency: 461,56 Hz
Unit: mm

T46.2015 22:39

Total Defor mation 4
Type: Total Deformation
Frequency: 538, 1Hz
Unit: mrm

162015 22:40

6,3526 Max
56467 59377 Max
49409 5278
46192
‘3‘332 462 6 H 3,9585
28734 zZ 32867
1 ’ 2639
4117 ii:; 538,1 HZ
170384 o575

3,7654e-7 Min 9,2557¢-7 Min

x‘q/z

IV. vlastni tvar

lll. vlastni tvar

Total Defor mation 5
Type: Tatal Defarmation
Frequency: 73176 Hz

Total Deformation 6
Type: Total Deformation
Frequency: 900,43 Hz
Unit: ram

76,2015 1144

Unit: mm
162015 22:42

76279 Max 32829 Max

67004 20151

59328 25534

3223: ey

s,swz 18,238

. 14501

15426 731 ,8 Hz 10,943 900,4 Hz
L6951 7,2854 ’

0,84755 36477

3,0678e-6 Min

42498e-7 Min

V. vlastni tvar ‘4/' VI. vlastni tvar ‘\I/’
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S CVUT v Praze

) 5 Ustav .
Fakulta strojni vyrobnich stroji

a zafizeni

Harmonicka analyza
Frekvenéni pfenosové funkce
Nova vysledna varianta
4

X 10 FRF ve sméru x
T T T T T T T | T T T T T T T T | T T

N1x
N2x
N3x

m
N

w
I

N

Magnitude (abs) [+

10° 10

(Hz)
Nova vysledna varianta
FRF ve sméru

3 ‘ I

]

m

Magnitude (abs) [%

N
I

—
I

10’ 10°  Frequency (Hz) 10° 10

Nova vysledna varianta

4 107 FRF ve sméru x
T T —w

]

m

Magnitude (abs) [
o]
T
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> CVUT v Praze
Fakulta strojni

133

Ustav
vyrobnich strojd
a zafizeni

Nova vysledna varianta

FRF ve sméruy

1_5 T T T T T T T T T T T T
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© f
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0 — N A A ¥
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Nova vysledna varianta
X 10 FRF ve sméruy
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g B
T 0.8 e
@
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c
[®)]
©
S 025 bl .
0 =T ; PN A ,
1 2 3 4
10 10 Frequency (Hz) 10 10
Nova vysledna varianta
% 10 FRF ve sméruy
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T — N2y
=
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g 1k | = N4y
S Ney
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CVUT v Praze

5 Ustav B
Fakulta strojni vyrobnich stroji

a zafizeni

Prechodova charakteristika

Prechodova charakteristika

, X107 Nova vysledna varianta
' ' ' ! ! ! ! ! —
: : N2x
180kt - ......... ...................................................... N3x H
| : :
1.D . ......... ‘ ...................................................................
| i |
1.4 T
= [T o
SR 11 it “‘{““i“ AT WA WA wismanmndnsnnes
g I
s um I "
3 ;ll[ | ‘
g - |||[
< paH ”I ‘ I | L R S RS R LR R LS SEEEEEEIRE RERRRREE
06 J-1 ......? ...............................................................................
04 .....'.........J; ...............................................................................
ool .......... ......... .......... __________ _________ _________ __________ _________ __________
0 | I | | | | | | |
0 0.05 0.1 0.15 02 0.25 03 0.35 04 0.45 05
Time (seconds)
Prechodova charakteristika
<107 Nova vysledna varianta
T ! ! ! ! .
: Max. peekmit: Mp=7.4006e=06 mm : '
1_8_ T R I I e e e e —
: . . |
U [[{,...Dobaustateni: t=o023005s - |
- X . . I
; n [
144 - i
|
E 12 v
2
EX 5
g :
€ o8 :
< :
0.6
04 §
02} |
: : : : 1
0 | | | | 1 | |
0 0.05 0.1 0.15 0.2 025 0.3

Time [s]
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et

CVUT v Praze
Fakulta strojni

Ustav
vyrobnich strojd
a zafizeni

133

Porovnani s puvodni variantou VO

. x10~> FRF varianty VO a Vysledného feseni

- noéd N1 ve sméru x

. SN : ' N1-VO0
El= F---t--i--- o #1567 HE —— N1-WV
D 6 P
o]
L)
S
3 4 ......................................................................... —
=
[®)]
(]
s 2 LR R CEEEET-EE R B0 R TP PR Y PEPER PEPHEE PSR i
¥ 9,=176,8Hz =
0 A TIPS S : R R
10' 10° Frequency (Hz)  10° 10
o Porovnani odezvy na skok puvodni a vysledné varianty
! ! ! ! ! ? =
W
B |11 1 S S SRR S S S
E |
E :
[ f
= .
= :
= 2 h
o :
= :
< L M ;
AW AR
o I— | i i i i
0 0.2 04 06 E:] 1 12 14
Time (seconds)
| pm pm £ [s]
Varianta | Qq; [Hz] AQ; [%] | au[—r] | Aay [%] ) €5 [T | Acgi [%] | ¢
VO 56,7 - 7 - 0,21 - 0,79
VvV 176,8 | 211,8 0,379 94,6 ® | 0,0125 94 O 0,24
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