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Pa3paboTka anemeHToB LUMPPOBOro ABOMHMKA MoaepHU3MpoBaHHOro AN-222/25

dtan Nel:

FazoanHamunuyeckne mogenun KHA, KBA, KC, TBA n THA, (pa3paboTKka, aBToMaTn3auus, Bepndmkaums 1 sanngaumn)

Mapamempu3sayus npoyHocMHbIx modeneli pabouux konec KHA, KB4, TBA

dT1an Ne2:

Co3zpaHune TEPMOMEXaH NYecKom moagenuv

NHTerpauuns B eaMHYI PacyeTHYH LEeNoYKy

MpoyHocTHaa onTummM3sauma pabounx konec KHA, KBA, TBA

Unag..y

Mapamempu3sayus Mapamempu3sayus
pomopa KH/A pomopa KB/

LleHTpabHbIN MHCTUTYT aBUALMOHHOIO MOTOPOCTPOEHMA UMeHM M.U. BapaHoBa

\ Uenu:

YyeT peanibHbIX pa3mepos

YnpouweHne nccnefoBaHUM (KOHCTPYKTOP
6e3 NpoYHMCTa, NPOYHUCT 6E3 KOHCTPYKTOPA)
OnTummnsaumsa
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et
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I'IapaN\eTpM3au,Mﬂ N aBTOMATU3aLUNA PACHETA pa6oqero KOJ/1ecCa

0_cad 1 stress_n 1_stress_tfc 2_modal_sd
o A A"
. Az — i t KoopawHAaTH CeveHMA 3anMcau
| \ s 31.256365 ~28.558121
. | . 1.215866 ~28.6930829
A \ A
" " \ - 31.197046 -28.832621
w | \ =4 31.200369 -28.973438
—A \ N 31.225756 -29.111999
S ST \ i 31.272575 -29.2144835
. EN | 31.339666 -20 368687
Ag; R 31.425365 -29_480469
o | 27 e 31.527552 -29 577417
e e 31.643686 -29_657124
W By Nl - 31.770891 -29._717611
91.9086015 ~29.757383
ks 32845708 ~29.775450
________ e AN ANDEr R0 AN ITANLE

Lpcl_x38;Tompma duanua co cTop:
Lpcl_y38;auaMeTp numned TopuzoH:
Lpcl_yl3;auaMeTp uxneid NoBEpXH(
Lpcl_yld;amameTp Bepxueii nosepx:
P25;paccrosnue oT xpas daamua o
Ripcl_rl3;pamuyc CompAEeHMA BTOL

0 50 1000 1500 2000

Auck: Kb1, Kb2, Km Auck: Kb1, Kb2, Km
Jlonamka: Kb, Km Jlonamka: Kb, Km
CoanacosaHue yepmexa u sckuza  lMapamempusayusa CAD modenu Umnopm cekmopa PK Pacyem no pexcumam Pacyem no TIL ModanbHbili aHanus

no pexcumam
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BbiBOA4, pe3ynbTaTtoBs

ABTOMaTM4YeCKaA NOAroTOBKa maTtepmanos gnAa otT4ETOB

1_stress_n, 1_stress_tfc

Pacuem no pexcumam, Pacuem no TI1L

B, res_|cf.csv

LCF_z81_blad_nmin_n1,uMkanueckas
LGF_z82_b_rf_min_n1,unkanueckas
LCF_z083_d_st_min_n1,uMkanueckas
LGF_zB4_dfin_min_n1,umkanueckas

B | res_mass.csy

massa_blade,macca 0MHOA AONATKM,KM,

n_blade,K0AHYECTEO AONATOK,uT, 19.8
massa_blade_full,Macca BCex AONATOK,Kr,
massa_disk_full,Macca mucka,kr, 9.27
massa_wheel_full,macca PK,kr, 15.44

£_blade_n 1.8,
f_blade_n 2.8,
f_blade_n 3.8,

f_blade_full_n 2.0, UEHTPOGEXAHAA CHAA OT BCEX J0NATOK HA pexume
f_blade_full_n 3.8, UEHTpOEEXaHAA CMAA OT BCEX A0NATOK Ha pexume
1

@I res_kb_blade_nl.dat

8.32
massa_disk,Macca CeKTOpa AMCKA € OMHOW AONATKOM, KM,
massa_wheel_sec,Macca cextopa PK c oORHOW AonaTko#,kr,

UeHTpOBexaHas cMAA OT oaHOA aonatku Ha pexume K 1.0

UeHTpOBeXaHas CMAA OT OAHOA AONATKM HA pexure B 2.8

UEHTPOGEXaHAs CHAA OT ONHOA AONATKM Ha pexure ¥ 3.8

f_blade_full n 1.8, UEHTPOGEXAHAA CMAA OT BCEX AONATOK HA pexunme K
.3

]

AOATOBEEYHOCThL ,UHKAH,
NOATOEEYHOCThL , UHKAH,
AOATOBEEYHOCThL ,UHKAH,
NOATOEEYHOCThL , UHKAH,

a.uo
8.81

6.16

Sae6e.8
24365.3
Sae6e.8
357848

133298.8

R S_sred temp par LH s_d1 §_d1_mod
157.58353 183.44391 76.276091 754497106 853.8168u4 08.088800
173.33647 181.38809 86.26667 7631.28788  851.87823 08.088800
189.16941 17749325 84.78718 7728.94015 84797015 08.088800
205.0808235 171.33367 89.92613 7839.95213 8L4 44596 08.088800
220.83529 161.61394 95.72484 7965.21607 84B.46933 08.06000
236.66823 146.32870  102.20854 8185.27747 836082204 0.06000
252.50118 12439782 109 38502 8260.36423 831.10145 0.06000
268.33412 95.85264  117.226M1 8429.69433 825.72399 0.00000
284.16706 61.36839 125.69382 8612.60789 819.91721 0.00000
300.000800 22.08746 134.75190 8808.28099 813.70537 0.00000

Unag..y

127270.7
123872.9
JH, 2532661.1
JH, 24181429
LH, 2353584.6

e =

S WWe NN E s

K_m

-65434
69406
77748
92866
20048
71332
68100
61451
36058
84015

@I res_stat.dat

z61_blad

n time
1 .8
2 2.0
2 [
z082_b_rf

n time
1 1.0
2 2.9
3 3.8
z83_d_st

n time
1 1.8
2 2.8
3 3.0
z@4_dfin

n time
1 1.8
2 2.9
3 8

node_num=
sequ
388.83
372.75%
64.56

node_num=
sequ
580.91
55404
540.43

node_nun=
sequ
42671
487.58
396.83

node_num=
sequ
557.39
532.49
518.22

(@ res_kb_full.dat

kb1
kb1 time rpn
1.618 1.8 13555.
1.622 2.8 13245,
1.6608 3.0 13067 .

kb2
R 1.8 time= 1.8 rpl
r,mn h,mm temp
128.56 84.58 81.5
117.54 75.35 83.7
114.51 73.29 86.8
111.48 58.08 1.9
188 .45 57.32 4.9
185 .42 57.82 90.9
102.40 58.94 105.6
99.37 68.67 11.3
96.34 12.31 113.7
93.81 16.18 113.8

1371.8
s1
400.88
384.52
376.33

9568.0
s1
647 .25
618.12
683.24

12113.9
s1
433.51
414,96
483.89

11759.8
s1
527.83
504.16
498.33

n= 13555.0
larson

F657 .

7705

TIT2.
7B62.
Foub .
8055.

8178
8382
8353
8354

eptoequ
0.8033897
0.8032885
9.8031691

eptoequ
0.0050975
09.0049172
8.8847173

eptoequ
9.0837796
8.88356534
0.86835012

eptoequ
8.8849672
9.0847981
8. 88460889

Nhrmomiomier

sigma

858.24
B48.73
846.60
84374
841.85
837.59
833.69
829.77
828.14
828.10

epplequ
6.0600000
0.0800000
9.0600008

epplequ
0.0000000
0.0000000
0.0000008

epplequ
0.06800080
0.08800086
0.08600008

epplequ
0.0000008
0.0000000
0.0000008

kb2

3.986
3.650
3.548
3.18%
3.128
3.897
3.079
3.872
1.960
2.060

2_modal_sd

MoOanbHblii aHaAu3 No pexcumam

@ res_modal.dat

PexHn GE3 Harpysku

freq, Hz
251.
897.
10829.
1914,
2033.
2191.
2373.
3107,
3211,

] 4179,

PP I IENTET IE ST VR
@ Ww MWW o e o

rpm= 13555.0

freq,Hz Harmonic K Harmonic,Hz delta,Hz
1 ELT Y 2 451.8 .4
2 1072.8 5 1129.6 57.6
3 1096.9 5 1129.6 32.7
4 1935.4 9 2933.2 97.9
5 2924.8 9 2933.2 8.5
L] 2197.5 18 2259.2 61.7
7 2537.9 " 2485 .1 52.9
g2 3149.6 1% 362.8 13.2
9 3253.3 1 3162.8 90.5
18 4098.9 h066.5 32.4
min delta% = 2.4 (freq B 1.8 , harmonic K2 - 451.8
@ res_modal_all.dat
a.8 13555.8 13245.8 13867 .8
251.6 Lhh .y 438.8 436.8
897.9 16872.8 1863.7 1869.2
1829.8 1896.9 10842 16885.8
1914.3 1935.4 1922.9 1935.6
2833.3 28248 2e11.8 2825.8
2191.7 2197 .5 2183 .6 2197 .9
2373.3 2537.9 2516.4 2527 .7
3147 .3 314906 3129.3 3158.7
3211.8 3253.3 3231.2 3251.7
4170.8 Laog . o Lo7h. 8 4185 .9
500
00
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Yaromwe fameTDw, M

3
27
23

2

4p.
14,

Flakrubwinhnk

delta,%

2.
25.
14,
43

A m_bc_str.db
M m_LCFnl.db
A m_LCF n2.db
A m_LCF n3db
A m_lcf_use.db
M m_rez_kb.db
M _rez_icfdb
A m_rez_st.db
A m_schve.db

A m_sahve_nl.db
A m_salve n2.db
A m_sohve_n3.db
A m_str.db

A m_temp.db

A m_temp_nl.db
A m_temp_n2.db
A m_temp_n3.db

|J m_saolve_n1.rst
|:] m_solve_n2.rst
|J m_solve_n3.rst
[ ] m_LCF n1.rth
[} m_LCF_n2.rth
[ ] m_LCF_n3.rth
|J m_lcf_use.rth
|:] m_rez_kb.rth
|J m_temp.rth

|:] m_temp_nT.rth
|J m_temp_n2.rth
|:] m_temp_n3.rth




ﬂapaMETpl/BaLI,VIFI M aBTOMATM3aLUMA MOAeNIeN POTOPOB

- m _m_,., KHA
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Bo3morKHOCTM moaenen n cbopok

HacTpoiika ceTok, 'Y 1 Harpy3oK B cneuyuanbHom daiine YCTOMUUBOCTD K BbIPOXKAEHHBIM KOHCTPYKLUAM

CornacoBaHHOCTb Mmogenei mexay coboii

dopmanmsayma n aBTomaTusauma BXOAHbIX AAHHbIX:
* Hacrtpoiiku pacyera

* Harpy3ku

* Tennosoe cocroaHue

* CsouMcTBa maTepuana

¥

Bo3MOXKHOCTb ANA npoBeaeHuA MCCﬂeAOBaHMﬁ B
dBTOMaTU4YECKOM pexknme
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Bo3MoOXHble Hanpas/jieHUA NpmmeHeHnA MO,EI,GI'IEVI

Lpcl_x38 10

Lpel y38 28
Lpcl y13 65.5
Lpcl y14 92.5
Lpcl_r13 16
Lpel r15 16
Lpcl r11 10
Lpcl_x43 824
Lpcl_ya4 98
Lpcl xd4 10

Lpcl r12 10
Lpcl_r14 9

Yuyem npou3eo0cmeeHHbIX

OMKOHeHuli

A m_soche_nl.db

— I\ m_solve_n2.db

A m_solve_n3.db

*—
*—e
[ m_solve_n'.rst LCF_z81_blad_n1= 58000.0
[ m_solve_n2.sst LEF_;EZ_II_:F_:1: 24365.3
[ m_salve_ni.nt s i
Pazmepoi UcnonHarowul Ckpunmesi 8 NX u ANSYS ®alinel Cs00HbIE
¢aiin modenel Pe3zynemamel

A

A

«Py4yHOe» nameHeHue CAD:
* Koncmpykmop 6e3 npoyHucma
* [IpoyHucm 6e3 KoHcmpyKkmopa OnTumusa uumAa

- +
@ PseveN ” w
Enterprise |

A
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NHTerpauusa napameTpu3oBaHHbIX MOAE/Ien POTOPOB B TEPMOMEXAaHMNYECKYIO MOAENb

U3meHeHue CAD (peanbHbie pasmepsl, onMumMu3ayus, usmeHeHue KOHCmMpyKyuu u m.o.)

AHanu3 no Tl

¥

Unmepnonayusa «peanbHo20» mena08020 COCMOAHUA 8 HYX¥CHble MOMEHMbI 8peMeHU
LPC HPC
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BbiBOAbI

1. PaspabomaHsi napamempu3oedHHble pacyemHsie
uyenoyku pomopos KHA u KB/ modepHU3uUpo8aHHO20
AUN-222-25;

* CoenacosaHbl pasmepsl Yepmexncel U ICKU308
*  Ycmolivussl K N0ABAEHUIO 8bIPOHOEHHbIX KOHCMPYKYUU
* Peanusyrom murosble pacyemol XapaKmepucmuk npoYyHocmu
U M00asnbHbIU aHaAnu3a 0718 cekmopa PK ¢ oOHol nonamkol
*  Bbigodam pe3ynbmamesl 8 e8ude 3020MOBOK 0714 0mM4Yemos
(mabnuybl, 2paguku, KAPMUHKU, modenu u m.o.)
2. /JlaHHble  pacyemHble  Yenovyku  mo2ym 6bimob

ucrios163068d4dHbsl.

*  [lna yvema peanbHbix pa3mepos

* [lposedeHue uccnedosamesnbCKUX pPACYEMO8 «KOHCMPYKMOop
6e3 NPo4YHUCMa» Uau «pPoYHUCM 6e3 KOHCMpPYyKmMopa»

*  [lna onmumusayuu

* B Kauecmse 4yacmu uHMe2panbHeix Moodenell (Hanpumep,
mepmomexaHu4ecKoli)

* [lonyyeHue Y 0n4a 6osnee nodpobHsix pacyemos unau CAD/CAE
mooenel
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