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O6vexkmoi uccnedosaHus e HUOKP -
2aszomypbuHHble dsuzamernu,
myp6oHacocHble azpezamoli, cusnossie
U 3Hep2emuy4ecKue yCmaHOE6KU,
KopobKu npusodos, azpezambvi,
pedyKmopa u mMmHozue dpyaue.

OcHosHana yenb HUOKP — ebiseneHue
KOHCMPYKYUOHHbIX, MeXHOM02U4eCcKUxX
U npou3soo0cmeeHHbIX (haKkmopos,
8bI3bI68AIOUjUX NOBbIUIEHHbIe
eubpayuu u Hapywaruux
cmabunbHocmb QUHAMUYECKUX
XapakmepucmuK dseuzamesnell.

HUOKP ebinonHaomcea ¢
ucnonv3osaHuUem nNpPo2pammHo20
komnnekca DYNAMICS R4,
npumeHeHuem MK3 npozpamm,
opyaumu npoz2pamMmHbIMU
cpedcmeamu.
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¥ File Edit View Tools Window Help [-]=]
henxiElesHE 08
Henediran onopa KBLL iEementsy B
(-~ Kopryc nemnoepa TBA 2 - ? System elements B
- Kopryc pemnepa KBLL Bl Assembly (7
. ;?“Hz: KBl o 3] submodel
| AuHedan onopa
F Dewnoep TR mvedrein il EE ‘"“"“"e
¥ ‘Peccopa TBIL uperelement
Bl Porop BA (Hoseit) sk Shaft

X TBO5272726P12
‘X KBO45-126126P 23

F| Gross motion elements
=[] Subsystem elements
(¥ Kinematic joint
£2 Beam
£3 Beam Bimetal
£3 Shell
- . £} Shell with flange
: - § Disk

0.3 (A&Hz

: & Mass
15416 (257 Hz,) W Mass pedestal
15608 (26.0 Hz,) £ Generalized element
21742 (36.2Hz,)

5@} Coupling
27015 (450 Hz,) @} Trunnion coupling

il

i-af Natural frequencies
3 Cobceerbie uacTomsit_pr=2655.25
@ Citical speeds

i

Natural frequency map 29394 (490Hz,) Eu ksﬁ Shaft stepping
A Unbalance response e e
| L.4® Orbit (unbalanc response) PUOSHCIITHL. ] X Link
-4 Transient response 39060 (651 Hz,) X Rigid link
Mean value 10362 (673Hz,) X Elastic nonsymmetric link
bl Fast Fourier Transfom : #% Generalized gear set
e Waterfall diagram | ] || [42848 (714 Hz,) %ok Gear set
@ Onbit (Transient response) - |46872 (781Hz,) & Squirrel Cage
49320 (822Hz,) (O Connection point
Des Designation 50956 (849 Hz,) & [X] Links 8
Rfreq 83100 1/min | Frequency range 53072 (900 Hz, ) - (Lb ST L
3 B 3 =5 oads
ort_warning | 1¢-006 Orthogonality warning threshold 54750 (913 Hz, ) Ficbince o
save yes = Use saved results

55644 (92.7Hz,)
5685.3 (948 Hz,)
58112 (969 Hz,)
6080.5 (1013 Hz, )
61340 (1022Hz,)
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78121 (130.2Hz,)
83166 (1386 Hz,)
87238 (1454 Hz,)
93148 (1552 Hz,)
94636 (157.7 Hz,)
I— 94947 (1582 Hz,)

97550 (1626 Hz,) - RotX RotY
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A Blade loss

A Dynamic load

53 Torque load

= Nonlinear elements

X Userlink

= Non-linear support

@ Plain Journal Bearing support
4% Ball Bearing support

&# Roll Bearing support

4% Angular contact ball bearing

£ 3 point Ball Bearing (SDOF)
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=7 Damper support
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X VIO N5 THO ubsystem elements
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) Kopnyca £3 Beam
-Fa] Brewruit kopnyc &3 Beam Bimetal
BryTperwn kopnyd 1 Beam MKD
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Vatlables £ Shell with flange
&) WMaterials T Disk
- @ Mass
B PHO
) Onopst 1543.7 257 ¥ Mass pedestal
(-{By] Variables 1555.6 259 £} Generalized element
&) Materials —— r— =@} Coupling
2 Groups " = @) Trunnion coupling
E PBO 17221 287 i Shaft stepping
= Baa] Onoper 17755 296 [X] Links
X YOON3KeO
X VOON4KeD 20235 337 X Link
X YOON5TBA 22240 371 I Rigid link )
sk Kopnyc W/n KBLL X Elastic nonsymmetric
25004 418
-+ Kopryc P/n KBLL ## Generalized gear set
-+ Kopryc P/n TBIL 03 514 #k Gear set
‘ PBO 38357 639 [H] squirrel Cage
) \l/d:i:::: 20443 674 O Ellastic Ring
BB Grouse 43248 721 Ea::nnecnon point
;2:::: 4517.3 753 ® Unbalance load
4889.6 815 77 Axial force
49196 820 A Bladeloss
4 Naturalfrequencies 52646 a7 A Dynamic load
§* Koummeckme cokpocmn PBIL 3 Torque load
& Koumneciee ckopocmi PHIL i) L] Nonlinear elements
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@ Ot (unbalance response) 59402 9.0 ain Journal Bearing
£ Transient response 61014 1017 €3 Ball Bearing support
Azl Mean value 4% Roll Bearing support
LlL. Fast Fourer Transfom o013 157, 4 &% Angular contact ball £
e Waterfall diagram 7257 1188 s y £ 3 point Ball Bearing (5
@ Obit (Transient response) 71552 1193 % 5 4 5
Parameter analysis v s
85445 1424
87785 1463
Des Designation 503 e
Rfreq  |76000 |1/min | Frequency range s s
ort_warning | 1e-06 Orthogonality warning tt 9166.7 1522
save No | Use saved results S i
96383 160.6 -
9794.1 1632
9897.4 165.0 v RotX RotY
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FNEH| ¥R as b
File Edit View Tools Window Help
AWN-222-25_CB.rdm:1  Nonlinear MRP rotor HP.rdm:1 Log 1 X q
A: /Hemoempuar /MRAL/CRAIIOT, A | M
7 lzdelie 117C (117) Loading data. £
"X Opora_KVD 2 ox 3
-E Opora_KND_1 A:/Msmmmmprmn/MAT/CATEOT, | o
X Opora_KND_2 Loading data...
‘X Opora_TND oK
‘X Pered_TND oE
-g BEAR 5 Update cbject results fc
D:\CONTRACTS\DOC_LULEAM]
Bl Kopryea 117 Loading data. ..
Bl Porop BO o
=-f] Porop HO Update object results fc

-} swyaz_van_TND-Disk_TND 31
—# Disk_TND

—-— Digk_4_KND

O svyaz_Disk_4

O Kinematic joint Disk_4_KND
= Beam_1

D:\CONTRACTS\DOC LULER\]
Loading data...

[e4

Izdelie 117C (117).Kopr
Update object resulss £t
Izdelie 117C (117).Kopr
Izdelie 117C (117).Kopr
Tzdelie 117C {117} .Kopr
Izdelie 117C {117).Kopr

#® ucsananc § Tzdelie 117C (117} Kopr

£3 Beam_15 Izdelie 117C {117} .Kopr
—# Ressora Caleulation of critical

Rotor KND D:\CONTRACTS\DOC_LULKA\ ]
:: " Ia"r_ND Izdelie 117C (117).Kopr
- X

Izdelie 117C (117).Pozc
Izdelie 117C (117).Pozc
Tzdelie 117C {117).Pomc
Tzdelie 117C {117).Pomc
Izdelie 117C {117).Pomc
Izdelie 117C {117).Pozc
Izdelie 117C (117).Pomc
Calculation of basis

D:\CONTRACTS\DOC_LULEZ
Izdelie 117C (117).Kopr
Izdelie 117C (117).Pozc
Izdelie 117C (117) . Powc
Tzdelie 117C {117).Pomc
Izdelie 117C {117).Pomc
.Pozc
.Pomc
.Pozc
basis
LC_LUI
.Kopr
-Pomc

-} shlic_knd-val_knd 3
Y Rotor_KND-Disk_4_KND 4
- X 032
& Kecrxancenss 231
Variables
- G Materials
=) Groups
Algorithms
e Basis
4% Natural frequencies
- Crical Speeds
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

-Pomc
-Pomc
-Pom
-Pom¢
-Pomc
-Pomc

[ i |

el
=]
2
o
S
Z
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File Edit View Tools Window Help
AW-222-25 CB.rdm:1  CBOPKA 117 usg.rdm:1 | ALS5_draft.rd Log o x 'u
==rseoT - T I, ==
ALS5_DRAFT 4.26e-03 : (14, 22 ) ¢ | O
3.42e-03 : (16,22 ¢ |3
-2.85e-0% : (17 , 22 ) 5
-1.85e-01 : ( 21 , 22 ) =
-5.47e-01 : (22, 23 )
1.€€e-0L : (22, 27 ) I
-1.37e-01 : ( 22, 28 )
E -4.70e-02 - (22, 32 )
% MMepenrss nogsecka -5.2le-02 - { 22, 34 )
T Rigid link 1 5.55e-03 : [ 22, 38 ) ¢
X Rigid link 2 1.5%e-03 : { 22 , 40 ) &
E 3amien nomecka 5.23e-02 : [ 22 , 42 ) I
(BB Veriables 5.40e-02 : [ 22 , 43 ) &
= -1.€0e-02 : [ 22 , 47 )
& Materizls 3.84e-02 : ( 22 , 45 ) :
- MO Ked §.33e-04 : [ 22 , 53 ) =
E 30KHO €.63e-0% : [ 22 , 55 ) I
‘X Onopa THIL 1.3%e-02 : (22, €0 ) :
Variables System.Rlgorithms.Basis
P Materias Calculation of &
Total time: 0:0:25
- 2 Groups
-[T18] Algorithms Calculation of i
=--Hf Basis System.TazorenepaTop. Kc
System.Tasoreseparop. Ko

A Critical speeds
Matural frequency map
Lk, Unbalance response
(=4 Transient response
e Mean value
Lli. Fast Fourier Transform
ke Waterfall diagram
Orbit (Transient response)

System.TasoremepaTop. K
System.TasoremepaTop. K
System.Tasoremeparop. K
System.Tazoremeparop. K
System.Tazoremeparop. K
System.Tazoreseparop. K
System.Tazoreseparop. K
System. Tasoreseparop. K
System. Tasoreseparop. K
System. Tazoreseparop.Hc
System.Tasoreseparop. Kt
System.Tasoreseparop. Kt

Des Designation System.TazorenepaTop. KC
. System.TazorenepaTop. Ko
-
R_freq 50000 | 1/min _I Frequency range System Tascremepazop. K
ort_warning | 1e-06 Orthogonality warnin: System.Tazorexeparop. Ko
System.Tazoremeparop. Ko
save Mo j Use saved results

System.Tazoreseparop. K
System.Tazoreseparop. K
System.Tasoreseparop.
System. TasoreseparTop.

4 £iedModelE
=dBasisMode
i fiedModels
east one ur
lation of i
10:7.5

[EET T

RotX RotY
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I File Edit View Tools Window Help
meuTta 2.ordm:1 | ITA.rdm:1 x Log 2% 1}
? ITo110 ~ eses.381951 —0.000000 g
=] Kopnyc 7428 316185 0.000000 %
-] Koprye Ha nogsecke ¢ pamaii 7807.798125 29.161854 L

8125.3€0032 §.208120
- E_ OnopHeii serHen Komnpec

£173.15427¢ 15.433787
--Z Kopryc onope TypBirei + Freq 8521.274203 22082873
-] Koprye Ha nossecke 2235.30508€ 0.000000
[B0] Onope: S106.€25873 0.000000
- [B] Variables . 9454.84263€ -0.000000
[ Vibrator Mass 0.0 00 0.00 10047.305240 0.000000
& Materizk 10211_€1589€ 2.09€345
-3 Groups 0.0 0.0 0.00 10ZE9.3€€300 11.5€228%
P 00 00 0.00 10509.670184 0.000000
=Bl Porop . . . 10823 935506 0.924145
Bl Forop 0.0 0.0 0.00 10982.035537 35.73€85"
[B] Variables 11277 548370 2 454002
- Materials 3492 5.8 393 11721.851755 32.7€950%
& 3Ns0sW 5904 98 0.00 12133.32843% 0.000000
1240€.833724 31.15750°
&P 18X2H4MA 654.0 109 110 1345€.055450 5.530240
@ IN-60SWL 0 nnoTHoCTE o
L3 G 1284.1 14 094 13992 .68265¢ 19.43507:
. roups - - . 14263330281 11.4€570¢
] DwcGianance! Bapnant 13812 (230 (085 145596.455327 —0.00000(

] Mactianavce: Bapuanr |
] DucBianarics Bapuart |

15228.729438 39.10113:
15792.849183 10.15884¢

17389 29.3 0.75

] 3KCTINYaTALMOHHEI [ 22384 373 151 16415.447160 7.442427
16481.214585 -0.00000C

- 6 Mats[i])(ecmwe o 1 30528 09 121 1€€3€.85708€ 1.107100
41156 (686 | 0.69 1€770.53€701 10.26218]

[ Grows 17113_451424 0.000001
| Agorithms 4334 T3 108 17947.088772 7.5€3443
O e 216889 077 10107113807 10.53838"
-4 Natural frequencies . . |

P Natural frequencies t_pr=2" 57269 954 067 18577.124405 -0.00000C

% Natural frequenciest_pr=2! 5937.9 99.8 0.12 15743 .83312¢€ 17.%3305]

20950.733138 0.000000
21€45.720480 -0.00000C
21975.2€1347 €.185532

g Natural frequencies t_pr=2!

g Natural frequencies t_pr=2 g187.1 1031|020

--af Natural frequencies t_pr=41 6684 1085 -0.00 22552554367 24.74330¢
- $ Natural frequencies t_pr=8: 74283 1238 0.00 —
g Natural fr iest_pr=6.
B Chivsponds Ta07E 1300 037
Natural frequency map 81259 1354 |0.10
-l Unbalance response 81732 1362 |09
‘ Orbit {unbalance respo =
(=4 Transient response 83213 1420 026 F
i Mean value v |88558 1476|000 =
¢ ’ 91056 1518 0.00 =
1=
= S 9454.8 1576 |-0.00 =
[The variable defines time parameter for 100473 [167.5 |0.00
[computing of dynamical system 102116 1702 (002 &  RotX RotY
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AW-222-25_CBrdm:1  CBOPKA 117 w3g.rdm:1  ALS!

£ Beamb4 A
£ Beamb6
£ Beamb8
Os

£ Beam70
£ Beam72
B Beam74
£ Beam76
£ Beam78
£ Beam30
£ BeamB2
£ BeamB4
o7

sk Cunosoi_opnyc_ryp6un

G gm0 @&

E TODO: KBO_HA
N KHO_HA Ter 0.0 0.0
X KHO_HA_27ct 00 00
Y Kopryc_KBO-TBO
T cacT 00 00
% Mogunnwin [T 0.0 0.0
Caofognan Typbira
-Hat] Momuanruna CT oo oo
Bl Monsecxa 336.7 56
-[B] Variables 3306 57
- 6 Materials
£98.1 16
638.2 16
9383 156
¥ Natural frequencies
B Citical speeds 5387 158
Natural frequency map 15366 256
|, Unbalance response
i - Orbit funbalance responss] 15366 58
-l Unbalance response 1925.3 321
-4 Obit (unbalance response) ¥ [1g31.0 3130
— 1991.8 32
Des Designation
2350.6 92
R_freq 30000 | 1/min = Frequency range
ing| 1e-06 Orth li 29280 we
ort_warnin -l ogonality wart
= & gonalty 32480 541 =
save NoLI Use saved results I
36026 60.0 H
_ et o I’
1=
< > |43e7 69.0 =
4629.0 772
51959 86.6 v Rotx RotY

- ]
Log onox
T I I
4.26e-03 : [ 1a, 22 ) ¢"
3.44e-03 - ( 1€ , 22 ) ¢
-2.85e-03 - ( 17 , 22 )
-1.9%e-01 - ( 21 , 22 )
-5.47e-01 : ( 22 , 23 )
1.€6e-01 = ( 22 , 27 ) :Z
-1.37e-01 - ( 22 , 28 )
—-4.T0e-0Z2 : ( 22 , 32 )
-5.21e-02 : (22, 34 )
5.59%e-03 - ( 22 , 38 ) I
1.59e-03 - ( 22 , 40 ) :
S.23e-02 : (22, 42 ) :
3.40e-02 : (22, 43 ) I
-1_€0e-02 - ( 22 , 47 )
3.84e-02 - ( 22 , 49 ) :
5.33e-04 : (22, 53 ) :
€.63e-03 : (22, §5 ) I
1.35e-02 - ( 22 , €0 ) :Z

System.Algorithms Basis
Calculation of I
Total time: 0:0:25

Calculation of i
System.Tasoreseparop. Ko
System.Tasoreseparop. K
System.Tazoreneparop. Ko
System.Tasoreseparop.Ke
System.Tasoreseparop. ke
System.Tasoreseparop. K
System.Tazoreneparop. Ko
System.Tasoreseparop.Ke
System.Tasoreseparop. ke
System.Tasoreseparop. K
System.Tazoreneparop. Ko
System.Tasoreseparop.Ke
System.Tasoreseparop. ke
System.Tasoreseparop. K

For Help, press F1
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Break ut [-]j|30

L TlE)= o 6 6T E S % 2)]> 6

wratens NC-30MT-25 ¢ M3~ |

Bl
Bl
Bl
Bl

-
=

- EEEEEEES

X van

KOPMYCA
Potop B
Potop CT
Potop HO

-[Bh] Variables

Materials

Groups

[106 KHA Ouex Ot
[106THAO

[106 Ban THO
[10&KBO

[106 T8O

[OBLUT KHO

[106 Ban THO.B11 B3
[HO6THOnn. Wknn. E
0

L 3

[ OBLUT.CT

[1.06 KBO nn. O(0ju nn. B{12

EEE

[106 Ban THO pacnp

orthms

Basis

% Kpumueckme cropoc B,
B Kpumuueckne cropoci H,
& Kpnmueckne cropocn €
Matural frequency map
L, Unbalance response

[

0.0

0.0

0.0

0.0

0.0

1011.5
1011.5
1349.9
2157.8
2138.0
23385
23386
27742
3398.8
3399.1
3765.7
3765.7
44239
44240
5074.4
5074.6
5219.6
52213
5430.5

0.0

0.0

0.0

0.0

0.0

16.9
16.9
258
36.0
36.0
393
393
46.2
56.6
56.7
62.8
62.8
EN)
EN)
B46
B46
87.0
87.0
90.5

Log o ox

A:\Mmmonmuer\ 0RO Ammameur: A
Loading data...
oK
Update object results for p
Calculation of basis
A:\Ismonmuer 0RO A=mameur:
begin of SOE integrator i
enter calculateSystexMs
fexit calculateSystem:
enter calculateSystemtc
reduce mtrh from 774 tc
Zero roots ammount: 7
fend of SOE integrator ir
enter calculateEigenvalue
3560/3960
/mem alloc in caleulateEig
System matrix M is not
39€0/3930
/prepare +mem alloc in calc
enter calculateSymmBene

calculateSymmEensralizedEig
[ 0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1011.54953¢
1011.5495385
1545500570
2157.752131

T I

EET T

RotX RotY
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@ Materizk
Compressor rotor
| Stator
X COUPLING
‘E Front bearing
‘E  Intermediste bearing
‘X Tutbine bearing
g_ REAR STRUT SUPPORT
g_ FRONT SUPPORT LEFT
“E FRONT SUPPORT RIGHT
E Turbine bearing nonsymmetric link
Warisbles
P Materials
B Materiaks
Algorithms
= Basis
- Natural frequencies
% Critical speeds
Matural frequencies map
=k Unbalance response
4B Orbit [unbalance response]
(= Transient response
Mean value
blt. Fast Fourier Transform
g Watertall diagram
& Drbit Transient response)
Parameter analysis

Des FROMNT SUPPCRT LEFT
conn_type ia conneckion poink LI

side1_c_point | Connection paint 3 ¥

=
side2_c_point =l
trns_sxcluds Mo LI
Type Full LI
stiff_matrix
damp_matriz | .

d* 1] mm LI

%] m ]

Designation
Type of conng
Sidel connect)

Side connect]

Exclude from
Link type

Stiffiess matr]

Damping matr
Inner diamet

(2]

5821.0(97.0)

6725.0(145.4 )
9127.6(152.1)
9563.9(159.4 )
10260.3 (171.0)

Jo. 456 colzef dets o @ dlzd v = e ds IS s te dzi &

ERE T

RotX Aoty

o B3 Caata) 2 DYNAMIGSHRE Ols j dzw

Elements

= Subsystem elements
Kinematic joint
3 Beam
-3 shell
- shel with flange
Disk.
- 4 Mass
-3 Generalized element
=] 0) aupling
L ﬂ Trunnion coupling
-[&] Links
- R Link
1 Rigid link.
z Elastic nonsymmetric link.
¥k Generalized gear set
* Gear set
() Connection peink
=[] Loads
® Unbalance load
= Axial force
~ A Bladsloss
- A Dynamic load
-[2] Morlinear slements
~T§ Userlink
Narinear support
(¥ Plain Joumnal Bearing support
{:ZD Ball Bzaring suppart
* Rall Bearing support
T Damper support
Clearance
Group
Wariables
= ’E‘ Algarithms
A Basis

4 Matural Frequencies

For Help, press F1
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o1 Lim] A opamiast
=4 Basuc
i Kounwseaure okopocT
Kapra cofeTenmem uacToT
kA, IncGanarcroe nosepene
: @ Opbura ([ycBanarcroe nosene
-4 HemaHeisin aHanus
Cpenee sHavene
Wi, Beictnoe Mpeotpasosanme Py
w e Kackanran avarpamva
@ Opbura (Henarefiroin ananns)

>
Des Haseanue

R freq 30000 1¢min = Uacromeii ananaz
ort_warning | 1e-06 Mopor npeaynpexa

save Her |

Vicnonssosats coxp

1839
183.9
M0
273.0
3017
3917
4079
4078
4307
459.3
4982

RotX RotY

TE= Y BR Te ¢ vy WP &C

s B oz e 15 20 @ dzd =0 Aleds I 5 A dzE s B5G (Can@da)p 2DYNAMICS 84 Ols j dzwv

XKypHan ax
@
ROTOR HD_TS2_1005200€.zdm ~ 2
zarpyaxa masmx. .. H
£

RCTOR PT_TS3_10092006.zdm
Sarpysxa masssor

=3

CASE_TS3_1009200€.rdm
sarpyssa nammor

20TOR HE_TS3_1005200€.zdm
Zarpyssa mammor. ..
0%

RCTOR PT_TS3_1009200€.ram
Sarpysxa masser
=3
0%
OBmoEmemss pacuerie nammwe smemenTo
Pacuer Basuca
2:\Msmoomumr\Orenda herospace (Can
reduce merA from 12€ to 102
Zero roots ammount: ¥ stations
_000000
000000
000000
000000
00oo00
000000
000000
000000
4347.02455¢
9 4887.0245%¢
10 9654 €01640
11 965401640
12 11034.2103é3
13 11034.2103€8
14 16381.136845
15 16381.136845
16 23504.425813
17 23504.425813
13 24474.298368
13 24474 298368
20 25842.710828
21 27536.€33633
22 23331.147853
23 29891.147553
Orthogonality matriz
1

a
a

coceooo

a

ol 1

o1 ol 1

o1 ol ol 11

o1 ol ol o 1

/s BHI30Ba CNPaBkw, HaxmuTe F1
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MEHTbI v 1 x

Va4
TRANZIT
\ 4 4

MHBIE SNEMEHTEL ~

weHel K 1]

Bopra
6Moaent.
oacucTena

ErTer noacucTeme:

e JR | cToTa Bpzena
nka

k@ BumeT.

ka MKD.

Konouka

Bonouka ¢ dnaHLiem
cx

£ Beam?
-Ed Beam19
£ Beam21
5 Beam23
&= Beam2¢.
- Beam25
[oRV]
sk Mepexon

s Kopnyc sosayxosona
X Kopnye

i ——

‘X PnaHew KpENnEHNA FOUKLIOHE
‘X Kpennenwe sosapososa

‘E 3anena nepexomsika

Bl Momunincn

- [B) Nepemenreie

acca

acea ocHosanna
IBoBLenHBIi 3nemenT
aprup

TTIme ™

*..gH] Crynerwaroiii Ban
Cenu

" Censo

L KecTian cemse

T Keasununeiinan cesss
Pk 3yBuaran nepesaua
& Benvuve koneco

::manb. @ Ellastic Ring

ropHTM

o g:m () Touxa cansu
Harpyskn

H* Kpumuecre cxopocm
KapTa coBeTsenHbIX uaCTOT
-k [inoSanaricHoe noseserve
4B OpGs (Lncanarcros nosegenve)

® Nucbananc

7= Ocesan Harpysxa

A O6puie nonatkn

A [laHanmueckas Harpyska
o3 KpyTawii moment

Henumeiineie 3nemenTs!
= Crpunr-coms
Heuneiinas onopa
(@ MoawnnHik ckonsxenna
% WapukonogwunHmk
% Ponuxossiii nogunnHing
&% Roll Bearing BL
4% PaananbHO-yMOPHSII LWAPMKONCALIMMHAK
B8 AKTVEHBI MArHUTHBIN NOALLIANHIK

Des. Hassanne
Rfreq 120000 1/min 7| Yacrommeii nanason
Mopor ApeaynpeXAEAHIA No opToroHa

ort_wamning 1e-06

save Her = Vcnonesosats coxpanentbie ganHsie

== penndep
— 3a30p
R ———
0T Tpewna
&' OanocroporHes MarHuTHoE npuTRerme (L
= Annular seal

=

RotX RotY
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