Scientific and Technical Center of Alfa-Tranzit Co., Ltd
Year of foundation 2000, December

The main areas of work:
Development of methods for designing dynamic structures of rotating machinery
Development of rotor balancing techniques based on the results of mathematical modeling
Development of commercial software DYNAMICS R4, Dyn FE for the general dynamics study of the of rotating machinery
Development of commercial software for the design of bearing assemblies — bearings, hydraulic dampers, etc.
Training users to work in the software
Design of experimental installations for determining the dynamic characteristics of components and parts of the GTE
Software development for vibration diagnostics and forecasting systems of the engines technical condition

Performing research and R&D on orders from enterprises
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+--gf Natural frequencies
-3 CoBcTeermbie wacTomsi t_pr=2655.25

Natural frequency map
£1-bA, Unbalance response

.4 Onbit {unbalance response)
(= ## Transient response

-t Mean value

~-hlL. Fast Fourer Transforn

- ill Waterall diagram

i

.. Orbit (Transient response) %
Des Designation
R freq 83100 1/min | Frequency range
ort_warning | 1e-006 Orthogonality warning threshold
save yes =| Use saved results

——

9860 (164 Hz,)
13103 (218 Hz,)
15416 (257 Hz,)
15608 (260 Hz,)
21742 (362Hz,)
27015 (450 Hz,)
29394 (49.0Hz,)
20465 (491 Hz,)
39060 (651 Hz,)
40362 (673 Hz,)
42848 (714 Hz,)
46872 (781Hz,)
49320 (822Hz,)
50956 (849 Hz,)
5397.2 (900 Hz,)
54750 (913 Hz,)
55644 (927 Hz,)
56853 (948 Hz,)
58112 (969 Hz,)
60805 (1013 Hz,)
61340 (1022 Hz,)
64276 (1071 Hz,)
70238 (1171 Hz,)
73244 (1221Hz,)
76307 (127.2Hz,)
78121 (1302Hz,)
83166 (1386 Hz,)
87238 (1454 Hz,)
93148 (1552 Hz,)
94636 (157.7 Hz,)
94947 (158.2Hz,)

97550 (1626 Hz,)
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iElepents, AX

= ? System elements -
Bl Assembly
Submodel

B FE structure
4 Superelement
- Shaft
[&#] Gross motion elements
- [6#] Subsystem elements
(¥ Kinematic joint
&3 Beam
&3 Beam Bimetal
£ Shell
£ Shell with flange
§ Disk
@ Mass
W Mass pedestal
£ Generalized element
@) Coupling
@) Trunnion coupling
H] Shaft stepping
=-[X] Links
X Link
X Rigid link
X Elastic nonsymmetric link
¥k Generalized gear set
*% Gear set
& squirrel Cage
(O Connection point
=-[X] Links FB
@ Offset Half Journal Bearing
=[] Loads
# Unbalance load
wn Aial force
A Blade loss
A Dynamic load
5 Torque load
=] Nonlinear elements
X Userlink
= Non-linear support
@ Plain Journal Bearing support
€% Ball Bearing support




B PHO
Onopst

Bl
Variables

X VOON:3KBO
‘X YOO N:4KBO
‘X yoowsTea
—# Kopnyc /n KB
—+ Kopnyc P/n KBO
-~k Kopmye P/n TBL
-l PBO
Variables
Materials
(- [Z Groups
Variables

4 Natural frequencies
& Koummseckue cokpocti PBIL
& Kowmmeckue cropoct PHI
Natural frequency map
Natural frequency map
-l Unbalance response
4@ Onbit (unbalance response)
-9 Transient response
1 Mean value
bli. Fast Fourier Transform
ll Waterfall diagram
Orbit (Transient response)
Parameter analysis

Des Designation
Rifreq 76000 | 1/min 7] Frequency range

ort_warning | 1e-06

save No <. Use saved results

Orthogonality warning tt

2509.4
34413

43248

5264.6
5392.9
5393.2
5656.9
5940.2
61014
6941.5
71257
71552
73934
85445
8778.6
8900.3
29542
9166.7
9445.0
9638.3
9794.1
98974

418
574

721

877

89.9

89.9

943

99.0

101.7
157
1188
1193
123.2
1424
146.3
1483
149.2
152.8
1574
160.6
163.2
165.0

v

PD-35 in DYNAMICS R4
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RotX RotY

Elements T x

B ? System elements ~

Bl Assembly

B FE structure
Zaf¥ Superelement
sk Shaft
- [@#] Gross motion elements
- [#] Subsystem elements

¥ Kinematic joint

£ Beam

&2 Beam Bimetal

& Beam MKD

&3 Shell

£3 Shell with flange

§ Disk

& Mass

¥ Mass pedestal

£} Generalized element
=@} Coupling

@) Trunnion coupling
5] Shaft stepping

=[] Links
T Link
X Rigid link
X Elastic nonsymmetric
## Generalized gear set
*k Gear set
H] squirrel Cage
© Ellastic Ring
() Connection point
Loads
® Unbalance load
e Axial force
A Blade loss
A Dynamic load
%3 Torque load
=-[3] Nonlinear elements
X Userlink
= Non-linear support

For Help, press F1
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- Al-222-25_CB.rdm - m] X
NEH ¥R et | Ble
File Edit View Tools Window Help
meyTa 2rdm:1 | AM-222-25_CB.ardm:l X | AW-222-25_CB.rdm:1 Log xx i
: Update object results £cA | m
~X PKe ) | Calculation of basis =
X PK5 A \Msanpuar \MAT\ CAJIOT\ 3
% PK6 AM-222-25 . Kopnyca.Xopny | &
| PK7 AM-222-25.Kopnyca . Kopmy
X Mabupwrt Freq an-22 _Kopnyea . Kopmy
G-k 1.2.3 crynenn KBO [rpm] -Kopryea.Xopmy
-+ O6oa Lckos PK e R
i —+} MonomHo mckos PK 00 :Kx:zzz:ngi:
! & Edﬂ T80 00 -Xopayca. Kopmy
| Inope! .Kopnyca.Kopmy
@-{B] Variables 26560, S11 .Kopnyca.Kopmy
€D Waterials 3675.5 613 _Kopnyca . Kopmy
02 Groups 3695.2 61.6 .!éopnyca.iopns
3] PHO .Kopnyca.Kopmy
i Bl Cucrema 54359 906 _Kepnyca. Kopmy
= -Kopnyca . Kopmy
=-Fad PHO 5556.3 926 Kopmyea Kepey
HE % Wnmwst Ban KHO-THO 6934.8 115.6 .Kopnyca.Kopmy
[ KHO Kopnyca . Kopmy
et E THO 7190.3 119.8 _Xopnyeca . Kopmy
Ba] Onopsi 87319 145.5 Eigenv;c:?rs :zl.mel 33
enter Basis calculatefl
y \If"a'?]ef 87534 1459 calculateEnergy time:
tericle iy e modeshapes processing
- [ Groups : i calculateEigenvectors
9953.8 165.9 AM-222-25.Algorithms.B:
- 079 Orthogonality matrix
2 2 Matrix of Ortogonali
121933 203.2 Calculation of basis fir
Total time: 0:0:42
12479.6 208.0
134710 2245 t;:dnnmming dat::r\wu\cm\
| Natural frequency map 143975 240.0 2: /Mesmmmvpymr /MAT / CATIOT,
-l Unbalance response Loading data...
.4 Orbit {unbalance response) 136354 2606 OK
=] Parameter analysis g & 2 4
P. ysi ik 15945.3 265.8 A : /Msmsanpysr /MAT / CATIOT,
< > Loading data...
17350.3 289.2 oK
17889.4 298.2 A : /Memsampusr /MAT/CRAIEOT,
Des Designation Loading data...
RS 250000 1/min 2| 172 28 i
re min requen: range -
teq : QUENCY. ‘ 9 - | 196456 3274 A /Memsasepresir /MAT/ CATIOT,
ort_warning L0 Orthogonality warnii a---
= T 5 = 20748.8 345.8
save €s se saved results CATOT
2 207388 346.6 AL/ CA
21049.7 350.8
T/MAT/CAJEOT,
= % 21281.5 3547 -
The variable sets the radius of the element in model. The 229743 3829 - S -
sie value is used oy for model viualzation 232562 3676 v RotX RotY : o
>
For Help, press F1 - | cap|'NUM| SCRL
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TRANZIT
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OKB 1. A hosanxa

- CBOPKA 117 wsg.rdm — m] *®
FNEH ¥R e
File Edit View Tools Window Help
AWN-222-25_CB.rdm:1  Monlinear MRP rotor HP.rdm:1 Log 7 ox n
B /Memsmmprer /MAT/CATIOT, A | m
7 lzdelie 117C (117) Loading data. .. =
Opora_KVD 2 ox 3
Opora_KND_1 B Memsmnmpyr /MAT / CATEIT, =
- & Opora_KND_2 Loading data...
‘T Opora_TND oK
-'Z Pered_TND oK )
% oo ey e e
Ba] Kopryea 117 Loading data...
Bl Porop BO oK
=-Fae] Porop HO Update object results £t

-} swyaz_van_TND-Disk_TND 31
— Disk_TND

D:\CONTRACTS\DOC_LULKAM]
Loading data...

=-—k Disk_4_KND oK
() svyaz_Disk_4 Izdelie 117C {(117) .Kopr
- Update object resulss ft
C Kinematic joint Disk_4_KND Izdelie 117C (117).Kopr
&3 Beam_1 Izdelie 117C (117).Kopr
- Beam_1 Izdelie 117C {117} .Kopr
Disk Izdelie 117C {117} .Hopr
- Q DycBanavc & Izdelie 117C {117} .Kopr
28 Beam_15 Izdelie 117C {117} .Kopr
sk Ressora Calculation of critical
D:\CONTRACTS\DOC_LULKRM]
~# Rotor_KND Izdelie 117C (117).Kopr
-k Val_TND Izdelie 117C (117).PoTc
-\ shlic_kndwal_knd 3 Izdelie 117C {117).Pomc
1 Rotor_KMND-Disk_4_KND 4 Izdelie 117C {117) .Pomc
1’_ 032 Izdelie 117C {117} .FPomc

& Kecrwan cesss 23 1 Izdelie 117C {117).Pomc

Variables Izdelie 117C {117} .Pomc
Materials Izdelie 117¢ (117} .Pom

Caleculation of basis

- [2] Groups

D:\CONTRACTS\DOC_LULEKZ

18] Algorithms Izdelie 117C (117} .Kopr
E--Hif+ Basis Izdelie 117C {117).Pomc
-4l Natural frequencies Tzdelie 117C {117} .Pome
- Ciitical Speeds Tzdelie 117C {117) .Pomc

Izdelie 117C {117).Bomc
-Pomzc
.Pomc
.Poc
basis
LC_LUT
-Kopr
- Pomc

Natural frequencies Map

Des Basis Designation
R_freq 40000 | 1/min ;I Frequency range

ort_warning  1e-06 Orthogonality warning
save NDLI Use saved results

- Pome
- Pomc
- Pomc
- Pome
-Pomc
-Pomc

[ i |

b
=]
ES
s
2
z2

For Help, press F1
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- ALS5_draft.rdm — m] ®

NEH YRR st IE @

File Edit View Tools Window Help

Log 3 x
=ITeeeow -1 i, 22 7
4.2€e-03 : ( 14 , 22 ) CA
3.44e-03 - ( 18 , 22 ) ¢
-2.85e-03 - ( 17 , 22 )
-1.95e-01 - ( 21 , 22 )
-9.47e-01 : ( 22 , 23 )
l.6€e-01 : ( 22 , 27 ) &
-1.37e-01 : ( 22 , 28 )
-4.70e-02 : ( 22 , 32)
-5.2le-02 : ( 22 , 34
5.53e-03 @ ( 22, 33 )
1.53e-03 : ( 22, 40 )
5.23e-02 : ( 22, 42 )
5.40e-02 : ( 22 , 43 )
-1.€0e-02 - ( 22 , 47 )
3.84e-02 : ( 22 , 435 )
5.33e-04 : ( 22 , 53 )
€.63e-03 @ (22 , 55 )
1.35e-02 : ( 22 , €0 )
System.Algorithms Basis
Calculation of L
ITotal time: 0:0:25

AW-222-25 CE.rdm:1  CEOPKA 117 usg rdm:1 | AL55_draft.rdm:1

sjusLs|g &=

Rigid link 1
Rigid link 2

30 KHO

Calculation of i
System.Tasoreneparop.Ke
System.Tasoreneparop.Ke
System.Tasoreseparop.Ke
System.Tasoreseparop.Ke
System.Tasorensparop. e
System.Tasorensparop. e
System.Tasorexeparop. ke
System.Tasorexeparop. ke
System.Tasoreneparop.Ke
System.Tasoreneparop.Ke
System.Tasoreneparop.Ke
System.Tasoreneparop.Ke
System.Tasoreneparop.Ke
System.Tasoreneparop. e
System.Tasoreneparop.Ke
System.Tasoreseparop.Ke
System.Tasoreseparop.Ke
System.Tasorensparop. e
System.Tasoreseparop. ke
System.Tasorexeparop. ke
System.Ta30CeHEPaToD -

Natural frequency map

& Unbalance response

(=144 Transient response

Lol Mean value

lili. Fast Fourier Transform
Il Waterfall diagram

" Qrbit {Transient response)

Des Designation
R_freq 50000 | 1/min LI Frequency range
ort_warning | 1e-06 Orthogonality warnint

save No ;I Use saved results

b |

RotX RotY

For Help, press F1




GTE-110 in DYNAMICS R4
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File Edit

mMeyTa 2.rdm:1 Log 1 x

T\EI%‘IQ/QDD{B%“W‘Wlda%lKﬁ:‘DU P @ @ |E

€568.381551 -0.000000 -
7428 _31€18% 0_.000000
7807.758125 25.1€1854
28125.86€0032 8.208120
28173.19427¢ 15.493787
8521.274203 22.082873
8855 _80508€ 0.000000
S10€.€252872 0.000000
9454 .842€3¢ -0.000000
10047.305240 0.000000
10211 _€1538596 2 096349
102€5.3€€300 11.5&222
1050%.670124 0.000000
10223.935506 0.924145
10982 _.039937 35.73€857
11277 548570 2454002
11721.851755 32.7€550
12133.32243% 0.000000
12406.833724 31.13750
1345€ 0559450 5.530240
13552 . €82€5€ 15.48507
142€3.330281 11.4€3570
1495€.499327 -0.00000

7 0110

=B Kop
ER-N

sjuBLIB|E 5=

-&7 3609 0 nnotHocTe
-2 Groups 12841 214 0.94

[ MacSanarce! BapiraHT 13812 230 085
[] OucBanance: Bapuant |

15228.729438 35.10118:2

[ OncBanance! Bapuant | 17589 |23 075 15752545183 10.15384¢

5] [ SremnyaTawmoHHsii o 22384 (373 151 18415.4471€0 7.442427

* 16481.214385 -0.00000C

@ Mal [+] Kecave Bonrei 1 0528 (509 21 LE63€.85708€ 1.107100
"'a] a enals 41156 686 069 1€770.536701 10.282131
roups 17113.451424 0.000001

=-{TI&] Algorithms 43374 723 106 17347.055772 7.563443
-4 Basis s162 869 077 18177.985253 0.000000
-d¥¥ Natural frequencies : : : 18197.113802 10935397

4 Natural frequenciest_pr=2 57269 954 067 18577124405 ~0.00000C

-4 Natural frequencies t_pr=2! s9270 992 042 15743.833126 17.53305]

20550.733132 0.000000
216€45.720480 -0.00000
21975_261347 €.185592

%

S Natural frequencies t_pr=3!
¥ Natural frequencies t_pr=2{ G187.1 1031|020
W Natural frequencies t_pr=4/ 6368.4 1095  -0.00
*ﬂi Natural frequencies t_pr=8: 74283 1238 0.00
g Natural fr iest_pr=6.
i Py spz'fc'es " 78078 1301 037

Natural frequency map 81259 1354  0.10
Unbalance response 81732 1362 019
"- Orbit {unbalance respo =
Epf#+ Transient response 85213 1420 025 E
it Mean valus v |egsse (1476 0.00 E
d 2 91066 1518 0.00 5
I
= = 9454.8 157.6 | -0.00 ]

The variable defines time parameter for 10473 |167.5 |0.00
compting of dynamical system 102116 1702 002 v  RotX RotY

For Help, press F1




NK-38ST in DYNAMICS R4

A3BONCTBEHHOE
OBbEIM
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Log %
TC.ioeouR . % 22, 22 1
4.2€e-03 : ( 14 , 22 ) ¢ ~
3.449e-03 : (1€ , 22 ) ¢
-2.88e-03 : ( 17 , 22 )
-1l.88e-01 = ( 21 , 22 )
-9.47e-01 = ( 22 , 23 )
l.€6e-01 : ( 22 , 27 ) &
-1.37e-01 - ( 22, 28 )
-4_70e-02 - ( 22 , 32 )
-5.21le-02 : ( 22 , 34 )
5.55e-03 : ( 22 , 38 ) I
1.55e-03 : ( 22 , 40 ) I
5.23e-02 : ( 22 , 42 ) I
8.40e-02 : ( 22 , 43 ) I
-1l.€0e-02 : ( 22 , 47 )
3.84e-02 : ( 22, 43 ) I
5.33e-04 : ( 22, 53 ) I
€.83e-03 : ( 22, 55 ) ¢
1.38e-02 : (22, €0 ) I

System.Algorithms.Basi:
Calculation of I

X KHOHA Tor 0.0 0.0
X KHO_HA_2Tcr 00 00
Y Kopnyc_KBO-TBO
X cacr 00 00
E Mopurmiakm T 0.0 0.0
E CeofoaHan TypluHa 00 00
Mogwwnriakn CT
Bt Nossecka 336.7 5.6
Variables 339.6 57
- Materials
=) Groups £98.1 16
638.2 1.6
A 9383 15.6
Lg% Natural frequencies
B Critical speeds 938.7 136
Matural frequency map 1336.6 256
-kl Unbalance response
L. Omi {unbalance response) 15365 2.6
=2 h‘. Unbalance response 1925.3 321
i Orbit (unbalance response) v 1981.0 3.0
— 1991.8 312
Des Designation
2330.6 30.2
R_freq 30000 | 1/min ;I Frequency range
t 1e-06 Orth lity 2280 28
ort_warnin - ogonality wart
- E E 3248.0 54,1 I
save NOLI Use saved results I
3602.6 60.0 F
4047.8 67.5 -
1
a S 4138.7 69.0 =
4629.0 7.2
5195.9 86.6 v RotX RotY

For Help, press F1

Total ti

System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.

me: 0:0:25

Calculation of i

Tasoreseparop . Ke
Tasoreseparop K
Tasoreseparop K
Tasoresepazop. K
Tasoresepazop. K
TasoresepaTop. K
TasoresepaTop. K
TasoremepaTop. K
TasoremepaTop. K
TasoremepaTop. K
TasoremepaTop. Ko
TasoremepaTop. Ko
TasoresepaTop.

TasoresepaTop.

. .

BIENEER=2




GTE-25PA in DYNAMICS R4
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ok 9 &

nb MC-307M-25 ¢ M3Y - |

‘T Vmn

E Van

w-Fe] KOPMYCA
(-] Potop BOL
(-fg] Potop CT
[
[

-Fas] Potop HO
J--- Variables
----- &P Materials
=2 Groups
1106 KH, Ouek D et
[.06 THO
[ 06 Ban THIL
[1.006 KBO
[106TBO
[106 LLT. KH
)
=N
D

I

[

[

o-[By] [ 05 Ban THO B141 B3
HOBTHOmn. Munn. E

H ’ W

®E

FOBLT.CT

1106 KBO nn. {0 v nn. B(12
[ OF Ban THO pacnp
Algorithms

=i+ Basis

B* Kpunwueckue ciopoci B,
B Kpumwueckme cropoci H,
B Kpunwueckue cropoctn C
Matural frequency map
-l Unbalance resoonse

0.0

0.0

0.0

0.0

0.0

0.0

10115
10115
1549.9
2157.8
2158.0
23585
23386
2774.2
3353.8
3399.1
3765.7
3765.7
44239
44240
50744
50746
5219.6
52213
5430.5

0.0

0.0

0.0

0.0

0.0

0.0

16.9
16.9
258
36.0
36.0
39.3
39.3
46.2
56.6
56.7
62.8
62.8
EN)
EN)
846
246
87.0
87.0
90.5

EET TN

RotX RotY

ABUALBUMATES B
- O hd
viE EEHF ERFZ
Log o ox
ke ut l;l kY |;| ?IE|'—_1 |Iﬂlﬂﬂﬂ {2 18 | ' | & &5 | %jjlg ||@ID‘ & 2 \Mempmmpemr\ORO AEMamEMTE A

Loading data. ..
[OE
Update cobject results for §
Calculation of basis
&2 W Mamseoqpnar\ OO Remansnr:
begin of S0E integrator i
enter calculateSystemM:
fexit calculateSystemi:
enter calculateSystemCc
reduce mtrR from 774 tc
Zerc roots ammount: 7
fend of S0E integrator ir
enter calculateEigenwvalue
35€0/35€0
fmem alloc in calculateEige
System matrixz M is not
35€0/3530
fprepare +mem alloc in calc
enter calculateSymmEene

calculateSymmEeneralizedEic
a 0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1011.54953¢
1011.549585
1545.500570

Wm0 W B

For Help, press F1
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ABHALOBIIATETE

@aﬂK@ﬁ

-CrBS ¢ - m] X
i File Edit
NEH g \ - 7 EEREL T
CTB5 ¢ peayy { ) y E 4 Elements 1%
I 1
? e Ut (][0 Ol Y[S= 0 % 35 6 #
=R o
-E -]
E e
Lnuuesoe kpennexne Fre Fre:
q q
o [rpm) [Hz]
- Ban 10593.0 176.6
E._tl'f. e 10593.0 1766
=B Peaykrop
--#ok Connue-Carennit 2 155775 2396
... %% ConHue-CaTennut 3 25991.6 433.2
¥ Koponnar-Catennut 2 25991.6 4312
¥ KoponnarCatennut 3
sk KopokHas wecTepHa 33292.1 5349
[#--—#F PoTop somna 1 33292.2 5549 i Di
isk
G-~k Contue 356405 5042 @ Mass
- Carennut 1
- Carennut 2 33649.7 594.2 W Mass pedestal
- Catenmat 3 40026.0 568.1 g Generalized element
- Wnmuesan BTynka 1008 = Coupling
- Oct catennnta 1 62 8621 @ Trunnion coupling
sk Oce catennmia 2 444135 7402 Hl Shaft stepping
-~ Oce catennra 3 144138 7402 5 [X] Links
srmmeme | fome o e
& Porop somana 2 80315.1 13326 -1 Rigid link o
-g IlniLEs0e cosmHeHME 03163 12386 .. E Elastic nonsymmetric link
'g_ Oce catennuta 1 crese : . ## Generalized gear set
z Ock catennuTa 2 cnesz 91835.0 15309 - Hef Gear set
- & Ocs catennnra 3 crese 91857.7 1531.0 =] squirrel Cage
z Ock catennuta 1 cnpae 107090.7 17848 {2y Ellastic Ring
- & (b catennua 2 cripae .Y Connection noint
Z Ock catennuTa 3 cripae
#% Koponnaa-Catennut 1
Z Brynka Boguna
-at] Cratop
—]ﬁ Mo AWnHAKK
z w/n 1 {ocHoBHoi poTop,
E_ w1 2 {ocHoBHoI poTop! '!
z w.n 3 {poTop soaMna) =
E wn 4 {poTop s0mMna) ||:
"X w/n 61 fcatrenut 1 cne I—
- & w/n 6-2 [catrennT 2 cne -]
Z w/n 6-3 {catrenut 3 cne ]
E w/n 6-1 {catrenut 1cnp ¥

< >

RotX Roty

For Help, press F1




Power turbine NK-38ST in DYNAMICS R4

==HKMNO

B85 evE BEEEER L e

TTETITETITS I x

- 7 System elemen A
..... By Assembly
Submaodel
B FE structure
- A e Laf® Supereleme

Brezk ur [-]j30 L] TiE=MdEta i FF ¢S g 0> & & |86
> | | System |;|

] El Gross motion e
E—]’r_'_ﬂ Subsystem eler
..... (¥ Kinematic j

HKecman ceass 6 .
Z Kecwan cenas 7 2337.2 39.0

—+ Onopa 2 2337.2 E T =t RN - =t I O (N R il Beam MKD
—oF Onopa PCT 3 Shell
2718.4 453
S KopryeCT o A T o e S L | 3 Shell with f
—af Onopa 1 4387.4 By e oy St~ S Y | i Dick
= Onopa PCT 43874 I - G~ o s IV T I @& Mass
E PukTroHmuka Ted
..... X Onopa CT o omuety AT 10715.2 178.6 - Mass pe.des
=Bl Koprye 107152 wes A TSN ST e g e ey | - 3 Generalizer
Bl Kopryo 137986 2300 &-@ Coupling

B E Moawannmkn CT

X 6pnPCT 137086 230.0
X 7emecT 156073 260.1
"X 8w/ PCT
E]"' ariables 15607.3 260.1
EJ"-@ Materials 17202.5 286.7
-2 Groups 275205 1587 X Elastic non:
Agorithms - . 2 Generalizec
A Basis 27520.5 158.7
----- ¥ Natural frequencies 337745 562.9
% Critical speeds
Matural frequency map 371593 619.3
-kl Unbalance response 39263.5 654.4
39263.5 654.4 H
40032.0 667.2 ||:
-
400320 667.2 I—
41790.9 696.5
nes Rociznzts 417909 696.5

451532 752.6 v Rotx RotY

For Help, press F1




E - [1177_FRB_TC3_3870_clr3_200krpm.rdm:1]

W File

Edit View Tools Window Help

iNEBM KO0 aalElEI0H

Turbo starter in DYNAMICS R4

Bmg Case

TRANZIT
@

System

Tk oS K|

}

BE Impellers
1 i H-—sF Compressor Wheel
I <t Tutbine Whesl
|| E Inter shafts connections
—f Thrust Collar
o Shaft
-(Z¥% INNER Film 1 Floating Fing Bearing cir 1-3
"E BASIS Link INNER 2
(2% INMER Film 2 Floating Ring Bearing clr 1-3
- Variables
----- & Materials
- 2 Groups
9--- Algorithms
=it Basis
-4 Natural frequencies
- Critical speeds
B2 Matural frequency map
-4+ Transient response
E—J}ﬁ— Load Transient response results
il Mean value
lli. Fast Fourier Transform
Des Case Designation
b4 0 mm;lxcoordinate
y 0 mmLchoordinate
z ] mmjzcoordinate
eps_x _ deg ;I Rotation about x axis
eps_y 0 deg LIRotation about y axis
eps_z 0 deg j Rotation about z axis
link scope IocalLI Defines of scope for link co
4| 1 ]
Coordinate [22] in direction Z indicates the position of right side
of elemant

..... ogiﬁ: Angular contact ball bearin
..... B8 Active Magnetic Bearing su
..... = Damper support

..... = Clearance

----- 2 Unbalanced Magnetic Pull{
----- EF Annular seal
----- 2 Seismic excitation
..... Group
) Variables
r-[8] Algorithms
- Data post processing
k= Mean value
Lli. Fast Fourier Transform
lie Waterfall diagram
£ Orbit (unbalance response)

[,
< | i | k

m

The element iz reprezented by link.
between rotor and stator subspstems. It
models bwo well-known cases of plain
journal bearing: the “short" bearing and the
"long" bearing. Different kinds of fluid film
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