BAI BAO KHOA HQC

_ MO PHONG CAN BANG PONG CHO RO TO BANG PHAN MEM
MO PHONG CAN BANG PONG RO TO PAT TREN MAY CAN BANG PONG

Luwu Minh Hai', P§ Pirc Luu?

Tom tat: Phan mém mé phong cin bang déng givip do tao hoc vién ciing nhu cac ky sw khai thac may tau
thiry hiéu va c6 Ky nang nghé thuan thuc trwde khi thwe hién cdn bang dong ré to, ddc biét doi véi dao tao
ddi ngii sy quan co-dién cho Hai qudn Viét Nam. Phan mém mé phong dao dong va can bang dong dwoc xdy
dung tai Trwong Pai hoc Hang hai Viét Nam (PHHHVN) do Ban chii nhiém dé tai cap quoc gia, MS.
PTPLCNI4/15 xdy dung, Truong PHHHVN chii tri. Phan mém c6 thé dwoc siv dung d30 tao, hudn luyén
hoc vién Va s quan co dién tau QUan Suw. Bai bdo danh gid dé tin cdy ciia két qua mé phong cin bang dong
rd to khi thuee hién cin bang dwoc xem I3 qua trinh ngdu nhién (c6 sai s6) trén phan mém mé phong cdn
bang déng ré to, dp dung cho cdc chi tiét quan trong trong déng co tua bin khi tau Hai quan. Két qua thu
dwoc voi do tin cdy 99 % theo tiéu chudn thong k& schi (%) khang dinh tinh chinh xdc vay nghia dao tao ciia

san pham.

Tir khéa: Phan mém mo phong can bang dong; d6 tin cay ctia phan mém mo phong.

1. PAT VAN PE

Mat can bang thuong dién ra va rit nguy hiém
trén cac may rd to, dic biét d6i véi cac ré to quay
tbc d6 cao nhu Tuabine khi (Gas Turbine Engine,
GTE) dung trén cac tau hai quan (HQ, c¢6 tc do
trén 10000vong/phat, RPM) trong qua trinh dong
co hoat dong. Pdi véi cac may ro to, viéc kiém
soat luong mat can bang du sau sitra chira théo roi
la yéu cau bit budc va duoc tién hanh can bing
dong (CBD) trén cac may CBD. Pdi véi GTE
trén cac tau HQ cua Viét Nam trudc day duoc
stra chita tir cac chuyén gia c6 tay nghé cao, tai
cac xuong sua chita cia nudc ngodi. Hién nay
mot s6 cong doan lap rap GTE trén tau da do doi
ngt chuyén gia trong nudc thyc hién, tuy nhién
viéc CBD dugc thyc hién co6 sy giam sat chat ché
cua cac chuyén gia nudc ngoai va thuc hién trén
xuong chuyén dung. Viéc chu dong, lam chu
cdng nghé clng véi kinh nghiém, k§ ning tot
CBD cho cac may 16 to la nhiém vu quan trong
dbi voi doi ngii k¥ thuat ciia Hai quan Viét Nam,
dé dam bdo tau va lyc luong tau dic chung luén

Y NCS PH Nha Trang, CNBM May tau,Khoa Co dién,
Hoc vién Hai quan.

2 Vign truong, Vien NCKH&CNHH, Pai hoc Hang Hdi
Viét Nam.
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sin sang chién dau. Chinh vi vay viéc st dung
phan mém mo phong vao dao tao, huan luyén
trong cic co so dao tao, huan luyén 1a quan trong
va hiéu qua, dic biét ddi vai nganh ky thuat Hai
quan Viét Nam.

Mot trong cac san pham cia dé tai doc 1ap cong
ngh¢ cép qudc gia, MS.DTDL.CN-14/15 do
GS. Luong Coéng Nh¢ lam chu nhiém (Luong
Céng Nh¢, nnk 2019) 1a mé6 dun m6 phong dao
dong va CBD may r6 to, dugc cac tac gia xay
dung trén co sé toan hoc va cac phuong phap can
bang dong trén mot va hai mit phang; phuong phap
ma tran cac hé sb anh huong; phuong phap sb
phiic,va trién khai lap trinh trén LabView (Luong
Cong Nh¢, nnk 2019), (P6 Puc Luu, nnk 2016),
(D4 Plic Luu, nnk 2015). Pua san phdm md phong
vao ddo tao va huan luyén mang lai hi¢u qua cao vi
tinh truc quan, kinh té, tinh sir dung nhiéu lan,
khdng bi hu hong va dam bao an toan tuyét dbi cho
nguoi khai thac, van hanh. Tuy nhién, dé nang cao
chat Iwong dao tao hoc vién trén phdn mém mé
phong CBB  (Dynamic  BalanceSimulation
Software, DBSS), ching ta can nghién ctu day du
hon vé d¢ tin cdy (tinh chinh xac) ciia két qua can
bang. D6 chinh 14 van dé dat ra cho nghién ctru nay
trude khi dua san pham vao dao tao.
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2.CO SO PANH GIA PO TIN CAY CHO DBSS

2.1. Nguyén nhan din dén sai sé ciia phan
mém mé phéng cin bang dong

DBSS duoc xay dung trén co s& mo hinh hoa co
hé r6 to dat trén may CBD thanh mot hé phuong
trinh toan hoc, véi gia thiét gan dung ban chét vat Iy
gitra co hé thuc voi mé hinh toan thu duogc. Sai sd
lubn ton tai dudi dang sai s6 khach quan. Viéc hoan
thién mo hinh trong qué trinh nghién ctru anh huong
cia mat can bang dén dao dong thu dugc s& 1am
giam sai s6 ctia bai toan thuan: Tir mat can bang dén
dao dong do dugc cho CBD.

Dao dong tai hai gbi dong cia may cén bang
dugc m6 phong 14 nghiém thu dugc khi giai hé
phuong trinh bac nhét hai an viét cho trang thai dao
dong tai hai gbi ndy, theo hé phuong trinh viét dudi
dang ma tran s6 phtc (D6 Ptc Luu, nnk 2015):

MX + Dx + Kx = —F,exp(iot) + F, exp(-iwt)
— (K-0’M +ioD)z, = FF,

Vi X,z —véc to trang thai dao dong viét dudi

(D)

dang s6 thuc, sb phitc. Cac ma tran hé s6 M, D, K —
gia thiét trong mo phong déu da biét va dua vao déu
xac dinh cu thé.

Nghiém ciia phuong trinh (1) ¢ sai 6 trong tinh
toan lam tron s6 va 1a bai toan khong xac dinh do co
sai sb tir vé phai tai Fo=[f,0]". Gia tri danh gia luc
quy doi fo= 0.5*m*r*n? = 0.5u*w? Vi cic ky hiéu
m, I, ®, U — khéi luong mét can bang (udc luong), ban
kinh léch tim (quy wéc), van tde goc (rad/s) va lugng
mat can bang u=mr, g.mm (D Ptic Luu, nnk 2015).

Bai toan ngugc trong DBSS la trén co s¢ dao
dong thu dugc, theo phuong phap CBD trén mdt mat
phang/hai mit phang chiing ta xir Iy cac tin hi¢u dao
dong thu duoc khi do trén hai gbi dong ciia may
CBD, sir dung phuong phap hé sé anh huong va giai
ma tran hé sd anh huong dé xac dinh lugng mat cin
bang ctia mothai mit phing can biang (quy udc).
Thuc té day 1a bai toan ngugc giai hé phuong trinh
bac nhat co cac hé sd khéng xac dinh chinh xac (co
sai s0). Sai s6 clia phuong phap giai bao gio ciing
ton tai, tuy nhién viéc lya chon thuét toan giai cac
bai todn dang khong xac dinh rat quan trong, anh
huong truc tiép dén két qua tinh nghiém, dic biét
trong cac truong hop ma trn hé s6 vé trai (ma tran
hé s6 anh huong) c6 dinh thirc gin bang khong (ma
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tran suy dién). Cac van dé sai s6 khi giai bai toan
khong xic dinh dugc PGS.TSKH. D6 Puc Luu
nghién ctru, d¢ cap trong luan vian tién sy khoa hoc
lién quan dén cac bai toan chan doan(®d Pirc Luu,
2007). Khi xay dung DBSS (Luong Cong Nhd, nnk
2019), PGS Luu da stir dung phuong phap ma tran va
thuat toan t6i uu dé giam sai s6 d& dugc néu trén.
DPdi voi bai toan CBD, van dé khong xac dinh cua
céc hé s6 anh huong dén do chinh xac trong x4c dinh
d6 mat can bang du tai cac mat phang can bang duoc
thé hién dudi day (D6 Diic Luu, 2007).

+ Mb phong luc mat can bang (do khdi luong
mat can bang tao ra, day 1a dau vao gia thiét d4 biét
chinh xéc) tai cac mit phang can bang quy déi tuong
duong vé hai gbi d& thanh céc lyc didu hoa hinh sin
Véi cac tham sb bién do, pha va tan sd déu xac dinh,
néu vOng quay can bang xac dinh va khong doi. Sai
s clia cac tham s6 trén c6 thé sinh ra trong tinh
toan lam tron sd ctia méy tinh. Luc cudng birc biéu
dién dudi dang sé phirc: F(t)= Fo.exp(iot), véi Fo la
bién do6 phic cua luc quy doi, sai sé do 1am tron sb.

+ Tir c4c lan thir nghiém, ta xac dinh ma trén cac
hé s6 anh huong tir dao dong (méd phong do duogc)
tac dong dén lugng mat can bang du U=[uy, uy]
(dugc danh gia, xac dinh trong bai toan ngugc,
g.mm), hodc khéi lugng mét can bang duoc dénh gia
(thu dugc tr m6 phong,gam) dm =[dmy, dmz]Ttai hai
mit phing can bang:

|:q11 q12j|.|:u1j|:|:vl_0j|<:>Q.U=V (2)
O PYR® PP Uy Vao

Va6i Q, U, V Ia ma tran va véc to tuong ung. Ki
hiéu vi.0, Vo.o— C4c $6 phirc thu dugc tir hiu sb gitra
hai dao dong thu dugc tai lan thi nghiém 2 (hoac
3)véi thi nghiém dau tién. Trong (2) hé s6 qrs — hé s6
anh huong, [q] = [v]/[u] —biéu thi anh huéng ciia dao
dong tac dong dén mat can bang du.

Sai s6 trong tinh toan xac dinh U tir (2) 1a mot
trong cac dang cua bai toan khong xac dinh khi giai
bai toan nguoc, ta tim U theo:

U=[Q'QI'Q"V ©)

Trong phuong phap CBD, mét cin bang gay nén
dao dong voi tin sb bang tin sé co s¢ (tan sb quay
cua truc 16 to cin bang). Do vy tin hiéu dao dong
do duoc trong mién thoi gian (c6 sai sd, co chira
nhidu) duge xtr 1y Furie (qua thuat toan FFT), xic
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dinh bién d6 va pha cua dao dong véi tan sb co 0.
Vé phuong phap luin, xir Iy FFT ludn ton tai hién
tuong “méo”, “r0 lot” tin hiéu. Két hop voi FFT,
trong thuat toan co st dung cac cira s6 loc dé 1am
giam cac hi¢u img xdu néu trén. Tuy vay, két qua
cudi ciing ludn ton tai sai sd.

San pham DBSS dugc cac tac gia (Luong Cong
Nho, nnk 2019) xay dung trén LabView va st dung
phan hang National
Instruments (Hoa Ky) c6 ban quyén. Co so toan hoc
Cla cac san pham ndy rat tot, dugc tich hop véi
MATLAB (sir dung MatScript giéng nhu m.file ciia
MatLab). Do vay ching t6i tin tudng cac san pham
dugc xay dung trén LabView s¢ c¢6 d6 chinh xac
cao, mic du ludn ton tai sai s6 trong qué trinh tinh
(thuat toan gan dung va phép 1am tron sb).

2.2. Phwong phap danh gia dd tin ciy cia két

mém  MathScript cia

qua cin bang trén phin mém mé phéng

Ching ta s& danh gia sai s6 dé xem xét do tin cay
cta két qua can bang do cac thao tic khong chinh
X4C tir nguoi van hanh. Thao tac trong can bang 1a
truc tiép thém vao hoic lay di mot khéi lugng ma
may dua ra (Add Mass/ Remove Mass). Thao tac
tuyét ddi chinh x4c néu tai vi tri dugc may chi ra,
thyc hién theo dting khdi luong chi dan. Tuy nhién,
thuc té thao tic co thé co sai léch ca vé vi tri (goc)
lan d¢ 16n khdi lwong. Va sai s6 ndy ta mé hinh hoa
va dua vao 1a dai lugng ngiu nhién cho qua trinh
nghién ctu.

Phuong phép danh gia sai sé dua trén co so 1y
thuyét thong ké. Ta thiét ké cac thi nghiém c6 dau
vao cho rd to can bang véi cac mirc do sai sd khac
nhau, c6 tinh dén sai sb ngéu nhién. Thyuc hién qua
trinh can bang va xir Iy cac sd liéu thu dugc tir
DBSS khi phan mém dua ra két qua danh gia mat
can bang du (dau ra cua bai toan nguoc). Véi sé lidu
dau vao (md phong mat can bang du) va dau ra (tinh
nguoc lai chinh dai luong mét cén bang du do) cho
phép thyuc hién danh gia théng ké do chum (su tap
trung) va phuong sai (su phan tan), dua ra d¢ tin cay
cla phan mém theo tiéu chuan théng ké Schi (9
(Luong Céng Nho, nnk 2019).

Co s¢ dit liéu thu duoc qua n 1an thir lap (md
phong c6 sai sé dau vao mi(k)=m + dm (v6i dm
la sai s6 gia dinh do nhiéu tring), sau d6 ta mod
phong dugc qua trinh X&c dinh bai toan ngugc,
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danh gia lwong mét can bang me(K), k=1,2,...,n
(gia thiét ban kinh r x4c dinh, khong d6i). Gia
tri trung binh mat can bang wdc luong:

m=LSmse=Sme-ml @

Tong binh phuong sai sé SE ¢6 bac ty do v=n-1
(bang s6 1an thi nghiém lap trir 1 do 1 phuong trinh
lién két tinh gia tri trung binh). Tiéu chuan Schi
duogc stir dung cho kiém tra do tin cay (46 chum) dir
liéu dau ra.

%2 (v) =SE/ (n-1) (5)

Kiém tra gié tri tinh (5) v6i gia tri tiéu chuan theo
ly thuyét thong ké )(2 (v) dat b=(1-a) @9 tin cay (a -
sai $6), néu xay ra: y’(v) < )(2 (). (6)

Khi d6, tin hiéu nam trong doan:

[m, —ko, M, +ko];0°=SE/n (7)

Trong ly thuyét thong ké, thong thuong chon do
tin cay b=95%, hay sai s6 a=5% , néu dit liéu thoa
man diéu kién (6), khi d6 k=2. Néu b=99%, k
=2.8+3.

3. THI NGHIEM PANH GIA PQ TIN CAY
CAN BANG PONG TREN DBSS

Mb phong CBD trén may CBD, cho cum 16 to
may nén thap ap GTE (hinh 1) véi cac thong sb co
ban (bang 1).Theo tiéu chuan ISO 1940-1, d6i véi ro
to GTE ta chon G6.3 (P Dirc Luu, nnk 2016).Gid
dinh luong mat can bang du rd to m; = 8 (g), My =6
() tai 2 mat phang hiéu chinh cach gdi d& trai mot
khoang lan Iugt 1a A va B, tai cac ban kinh Ry, R,.

Khéi luong thir duge xac dinh theo tiéu chuan
G6.3 tai cac mat phang hiéu chinh 1a mt;<7,5 (g) ,
mt;< 4,5 (g). Chuong trinh ty dong tinh toan xac
dinh lugng mit can bang du nhu hinh 2. O day ta
thay lugng mat can bang du qui doi vé 2 gdi d& trai
(740,58 g.mm), phai (597.38 g.mm) déu 16n hon
muc cho phép (143 g.mm). Pong thoi chuong trinh
cling xac dinh lugng mét can béng du tai cac mat
phang hiéu chinh d4 chon dé tham khao va thuc hién
can bang dong (thém/ bét cac khdi luong tai cac vi
tri da xac dinh).

Hinh 2 thé hién giao dién chinh thu duoc qua 3
lan thir danh gia mirc d6 mat can bang du thyc té
theo phuong phap can bang dong tai hai mat phang
can bang, 4p dung cho CBD tua bin khi ap suét
thdp (tau Hai quan dugc mo phong).
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RERERER RER! khdi lwong gia dinh my, m, va xac dinh do 1éch trung
1 o — binh, phuong sai dé danh gi4 d6 tin cdy ciia phan
n mém theo tiéu chuan Schi.
|| . .
Rl$ — LA | | Ry Bang 1. Thong so ro to may nén thap ap
ARERERDRL 7] |3
J Pon
Al T f]; g ] TT Thong sé ban diu vi | Giatri
C 1 | Tdc do khai thac rpm 10000
Hinh 1. Cdu tao ré to may nén thdp dp 2 K_héi lur_n}g 6 to . kg 41,5
ciia dong co tua bin khi 3 | Tiéu chuan can bang G6.3
4 | M6 hinh CF1
Gia thiét can bang dong qua 3 thir nghiém. Két 5 | Toc do can bang rpm 900
qua sau can bang dong duoc thé hién trén hinh 3. Ta 6 |A mm 75
thiy mét can bang du quy d6i vé 2 gbi d& tréi, phai 7 |B mm 565
d& & murc cho phép an toan. Nhu vay qué trinh CBD 8 |C mm 740
cho rd to ¢d thé chip nhan dugc. Dé danh gia do tin 9 | Ry (ban kinh cén bang) mm 95
cdy ctia phan mém ta lan lugt tién hanh thay ddi cac 10 | Ry(ban Kinh cén bang) mm 160

f\ A A INSTITUTE OF RESEARCH DEVELOPMENT OF VMU
SIMULATION

20-Jun-19 11:45:08 Eltelliel e RESIDUAL UNBALANCE
AMPLITUDE -L PHASE (Deg) -L .
ROTOR CONFIG 900 n (rpm) (Deg) v Uy |
|| 3.25759 524917 e ‘
Add mass ' AMPLITUDE -R PHASE (Deg) -R
DBM-SETTINGS 285228 32.8065 RIGHT L sorae |
1 State 1 (Add trail mass at left plane) | gqp n (rpm)
UTILITY - P CALCULATING RESULTS
AMPLITUDE -L PHASE (Deg) -L

T.Mass(g) Angle(Deg)
75 0 545582 432155

AMPLITUDE R PHASE (Deg) R
95 ST 310773 32.5779

SAVE

LOAD

State 2 (Add trail mass at right plane) |opg

n (rpm)

PRINT T.Mass(g) Angle(Deg) AMPLITUDE -L PHASE (Deg) -L
J s @ 3,89041 537229
) AMPLITUDE -R PHASE (Deg) R LEFT
EXIT [ 150 Radius (mm) 466913 43.8011 RIGHT BLD

Hinh 2. Giao dién chinh qua 3 lan thi nghiém trong CBP tai hai mdt phang

Két qua duoc tong hop trong bang 2, khi thay doi Ta thu dugc:
lugng dm;, dm, theo mirc nhiéu tring véi 5 1an lap, Ra=1[0.0379 0.0372 0.0196 0.0328 0.0086]

bién do nhidu 5% so véi m; va m,. Trong MatLab, m;=8 (1+Ra) = [8.3031 8.2973 8.1569 8.2622
dung m.file véi 1énh: 8.0685];
for k=1:5 m,=6(1+Ra) = [6.2273 6.2229 6.1177
Ra(k)=0.05*rand,; 6.1966 6.0514];
end

Béng 2. Tong hop két qua danh gia d9 tin cdy phin mém mé phéng CBD

Két qua truée cin bing dong
N m; m; MCB dw (g.mm) KQ tinh MCB
G.trdi | G.phai | Chophép | me;(9) SE; me; (9) SE;
1 8,0 6,23 | 739,08 | 620.60 143 7,80 0.009025 6.21 0.023409
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Két qua truée can bing dong
N m; m, MCB dw (g.mm) KQ tinh MCB
G.trai | G.phii | Chophép | me;(g) SE; me; (9) SE,
2 8,0 6,22 | 739.11 619.6 143 7,78 0.013225 6,20 0.020449
3 8,0 6,13 | 739,41 | 610,53 143 7,78 0.013225 6,11 0.002809
4 8,0 6,20 | 739,18 | 617,58 143 7,78 0.013225 6,18 0.015129
5 8,0 6,05 | 739,68 | 602,48 143 7,79 0.011025 6,02 0.001369
6 8,30 6,0 750,09 | 597,30 143 8.08 0.034225 5,97 0.007569
7 8,29 6,0 755,60 | 597,.31 143 8,08 0.034225 5,97 0.007569
8 8,16 6,0 755,06 | 597,31 143 7.95 0.003025 5,97 0.007569
9 8,26 6,0 764.57 | 597,22 143 8,05 0.024025 5,97 0.007569
10 8,07 6,0 788,14 | 596,96 143 7.86 0.001225 5,97 0.007569
TB | 8.108 | 6.083 Trung binh, )CCZ (v) 7.895 0.017383 6.057 0.011223
/\ f\ AN INSTITUTE OF RESEARCH DEVELOPMENT OF VMU
SIMULATION
10/06/2019 9:18:41 SA Original State RESIDUAL UNBALANCE |
TR CONER a0 n (rpm) AMPLITUDE -L PHASE (Deg) -L |
wmmos o | | S -
DBM-SETTINGS 0232524 151,732 RIGH m
State 1 (Add trail mass at left plane) 200 n (rpm) CALCULATING RESULTS
SAVE ; . : A;WPLITUDE R PI:IASE (Deg) -R LEFT __o3s |
adius (mm) ‘ 0,116286 71,3901 RIGHT “
Lone State 2 (Add trail mass at right plane) 900 n (rpm) TRIM
PRINT | essia snguosg_ | [CDEL PO ] |
i i A;lﬂPLHUDE R PH’ASE (Deg) R LEFT
X 160 Radius (mm) 1,76227 67,5084 {“ ;
Hinh 3. Giao dién chinh sau khi cén bang tai hai mdt phang
4. KET QUA VA THAO LUAN 0.011223<< &y, (9) = 21.67.

Theo cac cong thirc trén ta tinh dugc:
Db6i voi miat phang can bang 1, mey: SE/(n-1) =

Nhu vay, cac két qua xac dinh mét can bang tai
hai mit phang cén bang me VA Meycd d6 tin cay

2 _ .
0.017383<< o0, (9) = 21.67; cao, dat b= 99%. Trong truong hop nay, ta co
Db6i voi miat phang can bang 2, mey: SE/(n-1) =  khoang xé4c dinh:

m,, < [7.895— 3x0.039554, 7.895 + 3x0.039554] ~[7.78, 8.01]
m,, < [6.057 — 3x0.031782, 7.895 + 3x0.031782] ~ [5.96, 6.15]

5. KET LUAN

sai s6 tuan theo luat ngiu nhién, nhidu tring. Két

Thyc hién md phong tinh lugng mat cdn bang cia  qua ching minh d9 tap trung rat cao khi cd sai s6
rd to dong co tua bin khi tau Hai quan khi dat trén  néu trén, voi phuong sai 6;=0.0396 va o,= 0.0318.
may can bang dong cho thdy d¢ tin cdy ciia cic két Sy khac léch giira gia tri dau vao va gia tri dau ra
qua thu duoc déu dat 99% khi sai s ddu vao gia (trung binh) & mic: Ay=0.213 (g), Am=0.026 (g)
dinh trong pham vi 10% khi lugng mit can bang, hay A% = 2.6%, App%= 0.43%.
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Két qua nghién ctu khiang dinh tinh tng dung 6. LOI CAM ON

cao cia phian mém md phong can bang dong Cac tac gia xin tran thanh cam on Ban chu nhiém
duoc Ban chu nhi¢m dé tai xay dung cho dao tao, dé tai MS. PTDLCN-14/15 da cho phép sir dung san
huan luyén. pham phan mém dé thyc hién ngi dung bai bao nay.

TAI LIEU THAM KHAO

Luong Cong Nhé va céc tg, (2019), Bao céo tong hop dé tai KHCN cdp Quoc gia, MS. PTPL.CN-14/15
(Tén dé tai: Nghién ciru, xdy dung md phong hé dong liec chinh va tram phdt dién cho tau bién ché hang
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Abstract:
SIMULATING DYNAMIC BALANCE ROTORSUSING THE DYNAMIC BALANCE
SIMULATION SOFTWARE FOR ROTORS PLACED ON DYNAMIC BALANCE MACHINES

Dynamic balance simulation software (DBSS) helps educatied trainees, as well as mechanical enginers and
students to understand and have good skills before carrying out the rotor dynamic balance in practice,
especially for training team of electro-mechanical officers for the Vietnam Navy. Dynamic simulation and
dynamic balance software was built at Vietnam Maritime University (VMU) by the National Project
Management Board, MS. DTPL.CN14 / 15, chaired by VMU. The software can be used for training navy
students, officers and mechanical crew of military ships. The article estimates the reliability of the dynamic
balance simulation software, applied to important details in the Navy Ship Gas Turbine Engines. The results
were obtained with 99 % confidence according to the Chi (%) statistic creterion and confirmed the accuracy
and applied goals of the studied simulation software.

Keywords: Simulation software for dynamic balancing; convidence of simulation software.
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