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Chuong 1

TONG QUAN

1.1 Tinh thoi su ctia dé tai

Nghi quyé&t Dai hoi dai biéu toan quc ldn thit 3 clta Dang da néu : myc
dich clia Pang 12 xay dung dat nudc Viet Nam doc 1ap , dan chut, giau manh , x&
hoi cong bing , van minh ... D& dat muc dich trén cdn phai nhanh chéng phat
tridn toan dién theo con duding cong nghiép hod va hién dai hod .

Mot trong céc vin dé co ban ddy nhanh sy ti€n bo cfia khoa hoc céng nghé
dat nudc 1a hoan thién va ting dung hiéu qua cdc thanh tyu cta cong nghé tin
hoc.

Su phét trién clia cdc phuong phép todn hoc hién dai va cdc thanh tyu to l6n
clia nganh cong nghé may tinh dién tr va cong nghé phdn mém 1a co sd Iy thuyét
va k§ thﬁé}t cn thi€t dé gidi cdc bai téan lién quan dén san xudt va kinh doanh .

Tir trude dén nay trén thé gidi cling nhu & nudc ta dp dung réng rdi céc
phuong phap s6 d€ giai cdc bai todn 1y thuyét phiic tap vé tinh di chuyén cla tau,
Cdc bai todn ndy mang ¥ nghia khoa hoc 16n phuc vu truc ti€p cho cong tic
nghién ciu va thigt k& tau .

Trong thyc t€ khai théc tau , dé dat duge hidu qua kinh t& , ngudi quan ¢
phai nhan dugc théng tin nhanh v& tdc dong cia cdc diéu kién khai théc : sy thay
ddi chiéu chim , anh hudng ciia ri, ha téi vé bao ciia tau , téc dung clia séng gid,
anh hudng cla sy han ch& do sau , chiéu rong clia tuy€n van tai dén lyc can . Tit
dé xéc éinh cdc chi tieu khai thic - k§ thuat cia hé TT-TBD-DC cua tau tai ché
do tinh todn , x4c dinh céc dic trung tinh di chuyén clia tau tai cdc ch€ d¢ lam
viéc khéc nhau . Tién co s& cdc thong tin nhanh trén , ngudi quan [§ s& quyét
dinh phuong 4n khai thic t67 uu phit hop d€ dat hiéu qua kinh t& cao .

Dé gidi quyét bai todn t&i uu vé& hidu qua kinh t& ddi hdi cdc théng tin phai

duge cung cdp kip thoi , nhanh va dam bao do chinh xdc cin thigt . Vdan dé nay




tai cdc cong ty khai thac tu ¢ [6n ¢6 dit ra nhung khong he théng va chua toan
dién .

P& dép ting yéu cdu biic xiic ciia thyc € khai thdc tau , toi chon dé ti xdc
dinh céc chi tiéu khai thdc - k¥ thudt cia h¢ ddy tai cdc ch& do lam viéc khic
nhau clia fiu nhd mdy tinh dién tir . D& tai ndy cling véi d€ tai ludn vin Thac sy
ctia Nguy&n Ngoc Thong s& gidi quyét tron ven vin dé biic xdc néu trén .

1.2 Muc tiéu ciia dé tai

Trén co sé’f‘lf/ thuy&t quy hoach véi sy gitip d& cia MTDT x4y dung m6
hinh todn thich hop qua tiinh thay déi tdc do tu phu thudc vao chiéu chim ,
~ trang thdi than tau vi ch& do lam viéc clia chan vit theo cdc ket qua thi nghiém
tinh di dong clia tAu trong cdc diéu kién khai théc .

1.3 N¢i dung chinh du dinh gidi quyét trong Iudn vin

1. Xéc din}; cdc dic trung tinh di dong clia tdu bao gém cédc van d€ mo ta
bing phuong phap giai tich cdc dic trung thuy dong luc ctia chan vit xe-ri B ¢6
s§ cdnh Z = 3 , Z = 5 va xe-rt do Lién X6 (cfi} san xudt; thuat todn va chuong
trinh tinh cdc dic trung van hanh ctia tau .

2. Tinh cdc chi tieu k§ thuat - khai thdc clia t& hop chan vit-than tiu tai cdc
ché& do 1am viéc khac nhau : dudng dic tinh chan vit tai ch&€ do tinh todn , tai ch&
d6 1am viéc han ché clia déng co (thuat todn vit chuong trinh dién hinh) .

3. Tinh cdc dic trung k§ thuat - khai thac clia t8 hop chan vit -than tau dng
véi vong quay da cho trude clia chan vit va thich tng véi tdc dd van hanh da cho
trude (thuat toan) . |

1.4 Phiong phdp nghién citu

St dung phuong phép s6 véi su trg gitp clta méy tinh dién tir d€ giai cdc bai
todn néu trén .

Co s& dé [ap thuét todn va viét phdn mém cho viéc giai cdc bai todn lién
quan trén MTDT [a hé cdc da thic chita mé ta todn hoc ctia cdc dic trung thuy

dong luc ctia chan vit thude cde xe-ri khidc nhau .




Chuong 2
XAC PINH CAC PAC TRUNG TINH D1 DON(: CUA TAU

2.1 Mé td béng phuong phdp gidi tich cdc ddc trung thuy déng cia chdn

' | vit thuoc xe-ri B

Céc d thi tinh todn 14 nhiing dic trung thuy dong clia xe-ri chan vit tuong
ty v& miit hinh hoc dugc xay dung trén co s& céc két qua thit mé hinh chan vit
véi cdc yé&u t8 dugce thay d8i mot cdch he thdng cling vdi cdc phuong phap tinh
todn thigt k& hien dang duge st dung rong rii khi thiét k& va phan tich t8 hop
thi€t bi ddy , khi nghién citu miic do va dac trung anh hudng clia cdc y&u t& ket
cfu clia chan vit va céc diéu kién khai thdc dén hieu sufit cong tac cla ching .

Vi tu céch 12 nhitng dic trung thuy dong ciia chan vit ta thita nhan cdc m&i
quan hé ciia cdc hé sg khong thi nguyén clia lyc ddy K, va mo men K, cling nhu
hieu sudt cfia chan vit 1, d&i voi ), . Cdc dac trung nay s€ cho ching ta khéi
niérn ddy di vé& hoat dong ctia chan vit & céic che do khdc nhau .

Céc dic trung thuy dong K, = f(Ap) , K, = f(hp) , Np = f(Ap) dGi v6i céc chan
vit tuong tu vé mat hinh hoc phu thuge vao ty s6 bugec H/D , ty s6 dla 6, s6 cénh
7., chidu day tuong ddi e, , hinh ding mit cit ngang ctia cénh va duding vién cua
canh . Sy khdc nhau cla cdc dic trung thuy dong clia chan vit duge xdc dinh bai
céc y&u t& k&t cdu s& din tdi cdc chan vit khic nhau va s& c6 anh hudng khong
ging rihau dé&n sy thay doi ché do cong tic ciia thu vA cdn thiét phai xdc dinh
c4c dic trung clia chiing khi tinh todn céc chi tiéu k¥ thuat - khai thdc clia té hop
tuong téc ting v6i ch€ do khic véi ch& do tinh toan .

Khi ti€n hanh phan tich cdc chi tiéu k§ thuat - khai thdc chia tau dé tranh
cho ngudi nghién cifu khong phai tham gia trye ti€p vao qua trinh tinh todn va
viio nhiing céng viéc nham chén véi cdc xe-ri biéu d6 tinh nen thit c6 ging dua

ra mé td todn hoc cla ching duéi dang thuan lot nhat va da dé chinh xdc dé st




dung trong thyc t& . D& dat duge muc dich néu trén cdc dudng cong v&n hanh ctia

chan vit thugc xe-ri B ddi véi s6 canh va ty 58 dia khéc nhau cin dudge biéu dién
dudi dang gidi tich bang cdc da thic d6i v6i mbi gid tri clia ty s§ budc trong
pham vi H/D = 0.5 - 1.4,

Khi tinh todn cdc dac trung thuy dong chia chan vit ¢6 bude c8 dinh nhy
phép ndi suy tuyén tinh theo ty s6 budc , tat ci cdc da thic di dugc thiét lap déi
v6i céc gid trj bang bi€u dé ctia ty s6 budc khong dbng thot duge stt dung .

Can thdy ring , khi ti€n hanh thit cdc xe-ri mé hinh chan vit vdi sy thay déi
c¢6 he thng cac yéu t6 keét cou , viec do-dac tryc ti€p c6 lién quan t&i su thay déi
co he théng cdc y&u t6 két cdu , t6i luc ddy vA m6 men ciia chan vit , téc do
dong xody , tin s& quay clia chan vit ma theo két qué clia chiing s& x4y dung céc
mdi quan hé bing d3 thi tuong d6i don gian .

Gi6i han dudi clia su thay déi Ap duge [dy trong méj trudmg hop phy thude
vao kha niang xdc dinh chinh xdc gid trj bang dé thi ctia dai lugng 1, , con gidi
han trén ctia A, duge xdc dinh boi finh vie ap dung thue t€ clia ché do van hanh
chan vit ma & do c6 kha ning dnh gid duge hiu qua clia né nher cdc bifu d8
tinh todn .

Céc he s8 chia da thiic [1]

K:'—"ZG ﬁpix;fP (1)

i=0

VO Z 4L, (2)

biéu dién dudng cong vaAn hanh cla chan vit dugc dua ra trong bang 5 - 26 , ma
mdi bing trong s& dé duge [ap nén d6i véi s6 cdnh va ty s6 dia xdc dinh cho cdc
xe-ri chinh B3 va BS . Cdc hé s6 ciia da thic biu dién cdc dic trung thuy déng
ctia chan vit thude xe-ri B4 duge gisi thiéu trong bang 1 - 4 Dong cudi cing

ctia mdi bang chita cdc hé s6 ciia da thic bidy dién méi quan he K, = f(H/D) va




VK, = f(H/D) ma chiing dugc ding d€ tinh todn cdc dic trung thuy déng ciia

chan vit khi 1am viéc & ch€ do budc . Cic he sd duge dua ra trong cdc bang néu
trén duge xdc dinh trén mdy tinh theo phuong phdp binh phwong nhé nhét cé sit
dung mot s6 biéu d6 chuin bd sung . Trong qud trinh tinh todn céc hé s& , ngoai
viée tinh sai s6 tuong d6i clia aprocximax d6i véi méi gid tri dic trung A, ma sy
thay déi ctia né duge tién hanh véi bude 0.005 , con tién hanh phan tich cdc gia
tri cia mo - duyn do Iéch 1dn nhat va xdc dinh sai s8 binh phuong trung binh cia
aprocximax . Trong cdc dong clia cdc bang néu trén nguge vdi mdi gid tri béng
biéu dé clia ty s& budc cdc hé s8 clia da thic duge bd trf theo trinh ty ting cla
bac (s6 mii) cdc doi 56 .

Mong muén xay dung dugc chuong trinh don gian va téng qudt déi véi tat
ca cdc chan vit thudc xe-ri chinh B trong s6 dé ddi véi chan vit cé s cdnh Z = 5
v6i hai gia tri bing biéu dé cla 8 d€ tinh cdc dic trung thuy dong ctia chan vit
ma sau ndy cé thé ding né véi tu cach clia mot chuong trinh con dé x4y dung
dic tinh van hanh cla tau budc phai dimg lai & phuong dn thuat todn ma né da
duge thé hién trén hinh 01 .

Thu4t todn nay duge xay dung véi gia thigt ring & giai doan nghién ctiu 4y
ty s6 budc va ty s& dia clia chan vit coi nhu da bigt hodc cé thé duge x4c dinh , vi
du , tlr cdc két qua tinh todn cdc chi tiéu k§ thuat - khai thac cha t8 hop twong tdc
v6&i chan vit thudce xe-ri B tai ché do da dugc liet ké .

Ngoai viéc tinh tofn céc diac trung thuy dong cia chan vit & ch& do tu do
thuat todn con cho phép thuc hién viéc tinh todn cac dic trung thuy dong cua
chan vit dit sau than tau - hé sd kéo co ich K,

K. =K, (-0 3)

va hé s6 tuong tic

i(1—=1)
=1 - .:—]———--__-—. 4
N, TrNk I.z(l_w)np (4)
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Hinh 01 So d6 thuat todn x4c dinh cdc dic trung thuy dong ciia chan vit xe-ri B




DE tinh dugc hé so hit t tong ting véi cdc ché do van hanh khéc nhau cta
t8 hop tuong tdc ta o thé sit dung cong thic thuc nghiém ctia E. E. Papmel ma
né nhan dugc trén cd s& nghién ctiu cdc k&t qua thi nghiém mo hinh tu hanh

NI TP TR (5)
=%, (H,/D) 1=\ I(H/D)

trong d6 t, - hé sO hiit Gng véi ch& do bude ;
H,/D - ty s6 budc thuy dong.
Theo kinh nghiém [5,7] ta cé thé 14y
ty=tl1- Ap/(H/D) 15 W= const (6)
trong d6 Apy; - 814 tri Ging v6i ché do tinh todn .

Tuy nhién khi tinh todn cdc dic trung thuy dong chia chan vit va céc dac
trung van hanh cia <e-ri chan vit thudng cé cac k&t qua thir mo hinh tu hanh thé
hién bing moi quan he y = f(hp) va t = f(Lp) , diéu d6 cho phép nhan duge s6
liéu tin cay hon v& cac dudng cong van hanh ctia chan vit dat sau than tau . Nhg
¢6 mdy tinh dién tir ma cdc moi quan hé vira néu trén (y = f(hp) va t = fhp) )
theo céc bidu dé chudn c6 thé duoc thé hien dudi dang c4c da thic véi do chinh
x4c cAn thi€t .

Thuat todn dugc xay dung dua trén viée 4p dung ma tran ngudn hai chiéu
U[10,7] . ma 4 dong dau tien clia ma tran tao nén nhém cdc he s6 dé biéu dién
m6i quan he K, = f(A) 5 4 dong thit hai - fao né ahém céc he s6 dé bidu dién
mdi quan h¢ K, = f(lp)‘ . 2 dong cudi cung (2o nén cdc hé s6 cha da thic biéu
dién cAc dic trung tuong tac gifta chan vit va than tu y = f(kp) vat = f(Ap) -

C4c yéu t6 clia ma tran U[10,7] tham gia vao hai nhém dau tién dugc bé tri
nhu the nao dé dé hai dong d4u tien trong mdi nhom s& chita céc hé s6 cha da
thitc thude gid tri bing bidu dé bé nhit ctia ty s6 dia 9, , con hai dong thit hai -

thudc gid tri bing bidu d6 16n nhat cla ty so dia 9, ma nam gilta chiing ‘12 dai
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luqhg B . C4c dong 1& trong méi nhém thudc hai nhém ddu tien chita cdc he s6
cfia da thiic twong ing v6i gid tii bing bidu dé nhd nhét ca ty s6 bude (H/D), ,
con cdc dong chin - tuong ling voi gid tri bing bil dd l6n nh4t clia ty s budc
(H/D), . Ciing nhur vay dai lugng H/D s& nim gifta (H/D), va (H/D), .

Cic dai lugng chua biét K, , VK, £, w va t s8 duge xdc dinh nhd biéu
thitc tdng quét sau [1]:

7
Q;= [Zl U h,l?“(llﬂ]) (7)

Viéc tinh todn theo thujt todn nay s& dugc bit ddv bing viéc tinh cdc tham
s& clia phép noi suy tuyén tinh theo ty s6 budc

DS = (H/D), - (H/D), ; Z = (H/D), - H/D ; TR = H/D - (H/D),
va theo ty s6 dia

PD=6,-6,;A=6,-0;BE=0-0,.

Sau nay trong vong lap thay ddi A, ma cdc gidi han thay déi ciia né can
duge cho dudi dang Apy va Ay V6 bude hy_, cAn tién hanh lua chon cdc he s6 cén
thigt (i ma tran U[10,7] . V6i muc dich nhu vy cén t§ chiic vong lip thay doi
tham s& h dé diéu khién viec Tua chon dong cdn thiét tir ma trdn U[10,7] , tham
s§ g = 1,2 dé tinh todn K, hodc VK, , tham s& d = 1,2 d€ diéu khién viéc lya cic -
chon dong thudc 8, hodc 0, va tham 56 j = 1,2 dé ki€m tra tinh chin 1é ctia cac
dong thudc ma trin U[10,7] tuong ting véi cdc gid tri nho nhit va 16n nhat cla ty
6 budc thudc hai nhém ddu tién . Can cif vao cdc he 56 clia nhém cubi cling
thuéc ma tran khi j = 1 cdn tinh y , con't s& duogc xdc dinh khi j =2,

Céc gid tri Q; 1a K, hodc VK, phu thudc vao g . Sau khi k&t thic vong 1dp
thay dét j , Q; dugc dung dé ndi suy tuyén tinh theo ty s6 budc , con sau khi hoan
thanh vong lip thay dbi d - d€ ndi suy tuyén tinh theo ty s6 dia. K&t qua ndi suy
s& dugc gan cho K, khig=1va VK, khig=2 .




Trong trudng hop , néu A, = 0 ( chan vit lam viéc & ch€ do budc), gid tii K,
va VK, s& duge xdc dinh nhd bidu thic [1]

7

Sa =2 Vay (H /D)™ (8)
ma cdc hé s6 clia nd s& Ié}puljénlma tran V[4,7] . Mot nlra s6 dong ddu tién ciia
ma Lran thudc céc gia tri cia K , con mot nira con lai s& thudc céc gid tri \/Kz ,
cdc dong chdn chia cdc he s6 tuong ting véi 0, , con cdc dong 1 s& tuong ting
v61 8, . Céc két qua tinh S, theo cong thiic (8) sau khi két thiic méi vong lap thay
d8i g dugc noi suy theo 0 va khi g = 1 s& xdc dinh duge K, , con khi g =2- gia
tri \/Kz !

Phin mé ta ciia chwong trinh cdn chita cdc gid tri i, , iy, Ap; , Apy , 0,0, , 60,
, H/D , (H/D), , (H/D), ciing nhu cdc ma tran nguén V[4,7] va U[10,7] ma tiép
sau ching la cdc ma tran cong tac Q[2] , S[2], C[2] .

Trén co 5o phan tich cdc két qua thir mo hinh chan vit thudc xe-ri B4 va BS

tai b€ thit Vagennigen cé tinh dén anh hudng ciia s6 Reinol da nhan duge cdc

biéu thic biéu dién cdc mdi quan hé .
K= €.,,8%0H ] 0) 8%
K= ) By BT H T DY RE

bé xdc dinh dugc cdc dic trung thuy dong ctia chan vit & ché€ do tu do c6 4p
dung cdc mdi quan hé nay ta cdn slr dung chuong trinh 25[1] . Phdn mé ta cia
chuong trinh nay can chia cdc gid tri Ay, , hy , 8 , H/d vA cdc ma tran nguén ma
mdi phén tlt clia n6 s& chia cdc gid tri ctia s6 mii x , y , z va cdc hé s6 tuong tng
C, D. bé xay dung céc dudng cong van hanh cfia chan vit 4 c4nh ta can sir dung
ma tran LA ; viéc x4y dung cdc dudng cong van hanh clia chan vit 5 cdnh s&

dugce thuc hién nho ma tran [B .
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Ma fran 1A
IE{2,26}=- 0.002719975, - 1.001790916, - 0.010179541, - 1.011625748,

- 0.020311639, 2.03014316, 0.100531326, 1.110114389, 0.121625376,
0.130125537, - 1.131523821, - 0.200207108, 1.200270781, 0.210134182, -
1.210121086, -3.211189764, - 3.221439535, - 0.231624937, -2.602496439,
2.611115986, 0, 0, 0, 0, 0, 0, 0.002964375, -1.001104103, 2.002512431,
3.001109936, - 0.012453419, 1.011216078, 0.021507337, 1.02137797, -
3.031549486, - 2.101507319, 0.111368649, -1.11010652, 3.121465315,
2.13188301, 0.201112619, 1.200104825, -1.211449154, 2.21137878,
0.221177304, - 1.221164687, - 2.221344328, - 3.221249132, - 1.231233007, -
0.602120209, - 3.602118997, 1.612458094; [{2}=20,26;K{2)

Ma trdn 1B

IE{2,19}= - 0.001191226, - 2.001860251, - 3.00259829, - 0.010181301, -
0.020457217, 3.021562903, 2.031990584, 0.100431314, 1.1001892t, -
1.110254103, 0.1204136, - 2.12012638, -0.201865914, 1.201856485,
021011300, 0.220146526, -0.60279278, 1.61266936, 0, 0.002520606,
2.011627259, - 3.01133778, - 0.021518101, 1.021396494, -0.032843836,
3.031317571, 0O.[01130016, - 1.10134016f, 0.111624821, -1.110239657,
2.111801838, 0.121119589, - 3.12147746, 1.200133699, -2.201382898,
1.211270494, - 1.602381466, 3.60224174; 1{2)=18,19;K.{2}

2.2 Cdc ddc trung thuy déng cua chdn vit 4 canh thuéc xe-ri
do Lién xé (cit) sdn xudt
Céc wu diém da dugc xem xét & trén clia xe-ri chan vit 4 cdnh ma viéc thir
nghiém ching da dugc ti€n hanh & Lién x6 (cli) 12 nén tang d€ xay dung thuat
todn va chuong trinh tinh cdc chi tiéu k¥ thuat - khai thdc cla t8 hop tuong tic
bing mdy tinh dien ti . N
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Chat lugng cao va mic d¢ phit hop clia cdc bidu dé tinh todn [4,8] , dam

bdo do chinh xdc dit 18n dé tinh toan trén may tinh cdc dac tring thuy dong cha
chan vit khi st dung cdc mé t3 bang phuong phép giai tich cdc mdi quan h¢ K, =
fA) va np = £(0,) .

Céc méi quan he K, = f(Ap) va n, = £(A,) duoc bidu dign dudi dang cdc da

thic

1 .
K = Z QiNP )
i=0
va chiing dugc chifa trong bang (5 - 26 dudi dang cédc hé s§ . C4c bang s6 thit ty
& thude K, = f(),) , con cac bang mang s& thii tu chan thuéc n, = f(hp) .

V6i tu cdch 1a cde nit approcximax 6 thé ldy cdc diém giao nhau cia cdc
dudng cong véi céc gis trj bing biéu d6 H/D = const vi céc dudng cong véi céc
gid tri N, = const ma trong d6 cdc gid tri K, va Ay € duge xdc dinh |

Khi xdc dinh trén mdy tinh c4c hé 56 cua da thic approcximax ta cdn tién
hanh tinh sai s6 twong doi , mo - duyn do lech 16n nhat cia da thiic daoi véi ham
s6 dd dugc approcximax va sat s8 binh phuong trung binh ciia approcximax .
G161 han dudi ctia su thay ddi hivm s& da duge approcximax 1a gig trj Np=0.04 .
Giéi han trén duge xdc dinh béi diém giao nhau ctia H/D v6i duding cong gid trj
bing bidu d6 16n nhat N -

Thuat todn xdc dinh cdc dac trung thuy dong clia chan vit 4 cdnh & che do
tr do va sau than tay dugc néu ra trén hinh 02, Thudt todn nay thé hién céc dac

diém d3 dugc néu ra ciia cde bidy dg tinh todn ma chiing da dugc xdy dung

theo céc két qua thir mé hinh chan vit v6i hai chiéu day twong ddi clia cdnh e, =

0,04 va e, = 0,06. Viéc thuc hién thudt todn s& duge bt diu biang viéc tinh c4c
hing s6 bpb, A, BE,Z, TR ciing nhu DS = (H/D), - (H/D), = 0,05; bE = € - €
0,02, E=e¢y,-¢,; GE = € - €y, trong dé e, - gi4 tri dd cho cia chiéu day cénh

chan vit.
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Dit ligu vao: ¥, i, ,6,8,,0,,H/D, —_— T T

KFET THOC >
(H/D),(H/D),, eg,eo1-Cn. e, Ak
T3
h 4

Tinh DD, IE,GE,A,BE,Z, TR, : t=I[ 1-Ap/(H/D]; Ae = Aps; 21[IN KET QUA

—

Qg=1h=1, 20 [ Ap= Apthy; 4—<__l_9”—_>

R T

3id = 1; p 4li=1 16
< =7 >—> 18K, =Cp; ne=Cy3
‘t S tinh Ky, t, K., 1,3
r
1Hij=j-+1; 5li=1
ed 15| C(AT, + BET,)/DD;

Y : B
! a0 Mid=d+1I; i
> 0 Qi:Z(/hJ'A’P , S 13
a ¢ < d=2; >

oo | X

< TIEE T T, = (E.S, + GE.S,)/DE;

<> ¥

8 |1 =i+]; b 918, = (Z.Q,+TR.Q,)/DS;

Hinh 02 So d6 thudt todn xdc dinh cdc dic trung thuy dong cta chan vit 4 cénh
khi dit trong dong chay tu do va sau than tau
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Thudt todn s& tién hanh kbao sat phép noi suy theo ty s6 bude gifta cdc gi4

tri (H/D), va (H/D),, theo chidu day tuong d6i clia cdnh va theo ty 56 dia giita
gid tri tuong tug bing bidu dé vi s& duge diing véi tr cdch 13 céc 6 liéu ban
ddu clia ma tran hai chiéu uf16,7].

Ma tran U[16,7] bao gém hai nhém phén tir c6 s§ dong nhu nhau. Nhém
thtt nhat chia cdc he 8 ctia da thic bidu dién m6; quan he K, = f(Ap), nhém thu
hai - céc hé sd clia da thic bidu didn mai quan hé n, = f (A;) . Trong m&i nhém
nita 56 dong ddu tién thudc gid trj nhd nhat dugc xac djnh bing biéu dé clia
01, nira 58 dong thit hai - thuoc gid tri 16n nhat ctia B, ma giiia chiing s& Ia gid tr
di duogc cho tI;LI'é’C cua 6. Cdc dong mang s6 chdn ciia ma tran duge tao nén t
cdc he s6 tuong dng véi gid tri 16n nhat bing biéu dé ciia ty s& bude (H/D),. céc
dong 1€ - gid tri nhd nhat cia ty sd bude (H/D), ma gitia clhiing s& 1a gid 1 da
cho ctia ty s6 H/D. Cip dong dau tién thuoc cde chan vit cé chiéu day tuong dsi
nho nhit e, cap dong thi hai - thudc chan vit 6 chiéu day tuong déi Ién nhat
€02 » €Ap dong tigp theo cling dirge bé trf theo trinh tur trén.

Theo thuat todn , sau khi x4c dinh duge cdc hing s6 trong vong lap thay
déi A, ting véi céc gi6i han da cho cui Ap tlr Ay dén Ay v6i bude hy cdn tigh
hanh lva chon dong cdn thiét ciia ma tran U[16,7]. Nhim muc dich ndy cén tién
hanh t§ chitc vong lap thay déi tham s6 h tir | dén 16.

Viéc tinh cdc ham s6 di dugc approcximax  sé& dugc tién hanh theo bidu thic
chung (9). Céc két qua tinh todn phu thudc vao tham s& d3 dugc thay ddi trong
vong lap i = 1,2 ma né s& dugc tién hanh kiém tra tinh chin 12 clla céc dong
thugc ma tran , thuoc vé gid tri 16n nhat va nhé nhat trong s& cédc gia tri d& cho
bing biéu d6 ciia ty s8 bude vi duge dua vao ma tran cong thc Q[2]. Theo gi4 tri
dd cho ctia ty s6 H/D nim gilta cdc phan tir clta ma trin Q; cdn thuc hién phép
ndi suy tuyén tinh ma né s& duge lap lai hai 1an d6i vdi S VA €. Viée diéu

khién qué tiinh nay s& dugc thuc hién bing tham s6 j=1,2. Cdc s6 lieu dé noi




suy theo chiéu day tuong ddi clia cdnh ey ma né s€ duge lap lai trong vong lip

thay ddi tham s8 d = 1, 2 s& duge chon cin cit vio su két thic vong lap thay ddi
tham s& j tir ma tran cong tac S[2] chiia cdc k&t qua ndi suy theo ty s6 budc . Ma
tran cong tac T[2] md cdc phin tlr ctia né duge ndi suy theo ty s6 dia di duge cho
hai l1dn trong vong lap thay d6i tham s6 g =1,2 s& dugc hinh thanh cling véi viec
két thic vong ldp nay. K&t qua ddu tién clia viéc tinh todn trong vong lip thay
déi tham s6 g s& dugc gdn cho heé s& luc diy K, , k&t qua thit hai - hiéu suét cia
chan vit n,. Sau dé ti€n hanh tinh |

K, = KA/(m2m), | (10)
va tinh t theo biéu thic (5), K, - theo biéu thiic (3) va N, theo (4). Cac vong lap
ngi suy s& dugc ldp lai véi cdc gid tri mdi cha A, duge ting 1&n mot tugng hy, cho
dén khi khong thod mén di€u kién Ay = Ay,

2.3 Cdc ddc trung vdn hanh cia tau

Thong tin vé& ddc trung van hanh va dic trung kéo chia tau ting v6i cdc didu
kién boi 161 khdc nhau cling nhu cdc ch€ dé cong tic khic nhau cua dong co ¢
thé nhan dugc trén co s& cdc dic trung van hanh ctia thu ma chiing 12 t6 hop tat
ca cdc dac trung phit hgp gita tiu chﬁn vit, dong co.

biéu kién phi hop ciia chc d:{lc trung da duge néu ra s& duge biéu dién bdi
su can bang cta luc kéo téng cé ich cha chan vit va Iuc cin thu ( d6i véi cde tu
kéo — tdng ciia luc can tau va lyc kéo yéu cdu) ting véi téc do tinh todn , cling
nhu boi syt can bang ctia cong sudt da dugc dit ra ciia dong co va cong sudt yéu

cdu clia chan vit ¢6 tinh dén t6n thét trén dudng truc tir doncr co dén chan vit tng
vdi tAn s quay tinh téan cua chan vit.

Véi tu cdch 1a s6 liéu nguén khi gidi thigu cdc m6 ta bing gidi tich cdc dic
trung thuy dong cta chan vit véi Z, D, H/D, va 0 da cho trutéc , céc dic trung t =
f(Ap) va ¥ = f(A,), du’cmg cong stic can cla thu R = f(vy), cling nhu khi biét
duge pham vi thay déi ché do céng tic ctia chan vit vd dong co , viéc tinh todn

cdc dic trung van hanh clia tau cé thé thuc hién nhd thuat todn dLI'QC biu dién
trén hinh 03.

Giai doan ddu cha viéc thyc hién thudt todn ndy bao gém xdc dinh cdc
hang s6 ma tlong s6 d6 ngoai cdc dai lugng da duge gip trudce dfty nhu A, BE, Z,
TR, BS, bb vat,

R =D% SA =D% 1U =i,pR/60%; (11)




/ Dir ligu vao

*

Tinh RE,SA, IE,IAL, IA, IU,A,BE,
Z, TR, BS,pb; 1 ={;

/

181 h=9; Tinh Y, TR=Y, h =10,

TinhY,t=7Y,

L

Vo=V R=Ry Tl=l; e 3 | A =R b=,

1y d=2 | s

28 | i=1-1; 19| Tinh ny,;
N ‘ /L
S
20

Y

< \Q>q

\”E

e
b

26} Tinh Ne,np,nx,ng,Pc,,(bR;

S=(ZxL{+TRxL,)/DS;

)

I2] C=(AxS,+BEXS,)/Db;

P =K,.x 112,\,.[.(I~t)x
1U.x.Z,,;

Hinh 04

So dé thuat todn xdc dinh dac trung chong chéng
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D

IE = ;
0,514 .60 (1 — w)
i; SA (12)
A = 27}1,8 ,
60 -nhsndt

trong d6 1, va M, — céc he s6 tinh dén tén thdt cong sudt ttong hop s6 va trén
duong tryc.
Bic trung han ché cta déng co duge cho trong trudmg hop ndy [a dic trung
mod men quay khong déi M, , (MN) :
My = 9,549N,, /iy

Céc thao tdc tinh todn trong tdt ci cdc giai doan ti€p theo duge thuc hien
trong vong lap thay doi A, ma gid trj clia né s& duge lua chon phit hop véi tham
s61=1,2, .. I tir ma tran nguén OP[L].

Thuat todn x4y dung cdc ddc trung van hanh cia tau dugc xay dung dua
trén viéc sit dyng hai ma tran nguén V[4,7] va UfB,7] c6 chita gid trf clia cdc he
s6 thudc céc da thitc (7) va (8) bidu didn cdc méi quan he¢ K, = f(A;) va VK, =
f(Ap) tong ting véi ché d6 buoc va ché d¢ van hanh ctia tau. Céc ma tran Vi4,7]
va U[8,7] dugc 1ap nén phu thudc vao s6 cénh di cho , ty s6 budc vi ty 56 dia
chia chan vit bing céc phuong phap da duge khao sdt trude day.

Vige tinh todn su thay d6i clia cdc dic trung tuong tic gifta than tau va
chan vit & cdc ché€ do khdc nhau dugc tién hanh theo méi quan hé thyc nghiém
clia E. E. Papmel , ¢4 nghia 14 theo bidu thic (5), (6) mic ddu c6 thé sir dung
phuong phdp khdc , néu ¢6 cdc méi quan hg w = f(Ay) va t = f(A,), nhan duge
trén co s& cdce s6 liéu thir mé hinh B,

Trinh ty tinh todn cdc dic trung thuy dong ciia chan vit & ch&€ do tu do va
ché€ dé chan vit duge dat sau than tau s& tao nén phdn trong tAm clia thuat todn.

Giai doan cuéi cling clia qué trinh tinh todn cdc ddc trung van hanh s& dugce
thyc hién trong vong 1ap thay déi tin s6 quay clia chan vit ny, , trong d6 i = |,
2,.. i, va s& ti€n hanh tinh todn t6c do van hanh cia tau vg, lyc kéo tong c6 ich
clia chan vit P,, cong suft yéu cdu cia dong co N, va cong sudt N, theo cic céng
thitc sau:

Vs = Ap ny,IE; | (13)
P, = 7K, n’ylU; (14)
N, = K, 1A; (15)
N,, = M,n,,/9,549. (16)




Vigc tinh todn cdc dai lugng da duge chi ra trong vong lap thay déi tham s6
i bi gidi han boi diu ra clia cdc gia tri cong sudt do chan vit tiéu thy N, _

Phdn mo ta cha chuong tinh | cdn chia cdc gid trj di biét clia céc dai
lugng sau: iy, iy, p, H/D, (H/D),, (H/D),, D, 8, 8, 6,, Mo Na b Vs Zips Apys Oy
New, F, Iy, I, cling nhu cde ma trin ngudn hai chiéu V[4,7] ; U[8,7] va céc ma
tran céng tic Qf27; S[2}; C[2].

Chuong trinh 1:

20




Program pac _TINH VAN_HANH_CUA_TAU:

USEs
Type

Const

Var

Function Hammu (
Var Po: integer;

Prlnter

mangl=array(1, .50] of real;
mangZ=array(l..10,1, 7] of real;
Gamma=10.25; pEL=0, 65/ Ro=104;11=1;712= 1iNeh=776. 6l;

-98;Ntah= 0 96;2p=1;D=3, 2B0;H=2, 940;Phi=0), 275;

Tta=0,55;Ttal=n. iThka2=0,65;yp=q. 92,
HD1=0.9;:1up2=0. as; 7 3;

Nmh=247, ‘Lamdapp=0.0;ste= =0.05;GH=0. 74 ; Nmin= =100, Flmax=500;
Fi=1.4; buoc=50; Ph=qg, 165; ¢ Lamdaph=0, 31 ;

RE, SA, IE, 1A, IU,A, BE, Zi,TRi,DS bn, Tk, Ke, Lamd Mh,TO; REAL;
Ne, Neo, vs, Y, 5d, Pe, Lamdap, Ntap,cCi, Ni,K1,K2: ‘mangi;
U,Vimang2;

EL, ht,q,1i,k, £, UK, hk,p:integer;

vttboolean;

Blen:real;Mu:integer}:real;

Ham: real;
Begin
If Mu<>0 then

Begin

Ham:=Bien;

Po:r=1;

while Po<My do

begin

Ham:=Ham*Bien;
Po:=po+1;
end;
End; ;

Hammu ; !=Ham;
If Mu=0 thep Hammu:=1;
End;
Begin
U[l,l]:zO.3863;U[i,2}:=—0.4911;U{1,3]:=2.3602;
Uf1,47:=- 12.679¢;
U[l,5]::30.8548;U[1,6]:=“35.6525;U[1,7}:=15.8022;
U[2,1]::0.4002:U[2,2]:=—O.2175;U[2,3]:3—0.3298;
U[2,4]:=—0.2287;
U[2,5]:=1.646;U[2,6]:=—2.196;U[2,7]:=0.9746;
Ul(3,1]:=0, 3855; ;U(3,2]:=-0, 272;U]3, 3i:=0, 05486;U[3,4}:2—3.5912;
Ul3,5]:=13, 2502;u(3, 6]:=-19, 199¢6; U[3,7].—10.0166;
Ufd,1]:=0. 1086;:U1(4, 2] t=-0, 1932;u14, 3}:=-0, 8179; (Ul4,4]: 0.6865;
Ufd,57:=2. 4136; tU[4,6}:=-5, 5136, PUl4,7]:=3, 2056;
Ul5,1] =0, 2192; rU[5,2];: ——0.03561;U{5,3}:=—O.2231;
U{5,4}:=0, 8267;
Ul5,5)1=-2, 8933; PU[5,6]:1=3. 9705; FULS, 7] 1=-1, 9756;
Uls,1]:=0, 2321 tU(6,2] 1=wg, 04484; FUL6,3):=-0, 1459,
Ul6,4):=0. 3592;
Uis, 5] —~0.9326;U[6,6]:=1.05559;U{6,7J:=—0.4265;
Ul7,1]:=0, 2293:u(7, 2] =0, 005562, (Ul7,37: —~0.909;U[7,4}:=3.6845;
Ul7,5]:=-3g, B137; ‘Ui7,6]:=10, 8212, ;UL7,7]) =-5.2526;
U[B,l}:=0.2453;U[8,2}:=-O.D6605;U[8,3]:=—0.1158;
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Uf{8,4}:=-0.1556;
U[8,5]:=0.3517;U[8,5]:=0.09449;U[8,7]:=w0.3341;
V[l,l]:=—3.1496;v[1,2]::22.8363;V[l,3}:=—64.8959;
VI{1,4]1:=97.003763;
V[1,5]:=—78.8547;V[1,6J::33.1236;V[l,7]::—5.6416;

VEZ,I]:=O.2989;V[2,2]:=—1.8155;V[2,3]:=6.4237;V[2,4]:=w9.8206;

V[2,5]:=8.5359;V[2,6]::~3.9ll9;V[2,7]:=0.7248;

V[3,1]:=—U.06962;V[3,EI::0.6221;V[3,3]:= 0,53273;
VI[3,4]:=-0.,2287;
V[3,5}::1.105;Vf3,6}::—0.8676;V[3,7]:m0.2149;

V[4,1]:=—0.3689;V[4,2]::3.0886;V{4,3]:=8.495;V[4,4]:=12.8799;
VE4,S]:=—10.4825;VE4,6}:=4.3697;V[4,7]:=—0.7331;

Q:=Trunc{ (GH-lamdapp)/ste) +1;
Lamdap{1] : =Lamdapp:

for i:=2 to Q do Lamdap[i}:=Lamdap[i-1]+ste;
UK:=Trunc ( (Nmax-Nmir) /buoc) +1;

Ni{1l}:=Nmin;

for i:=2 to UK do Nifi}:=Nifi-1]+buoc:
RE:=Hammu{D, 4) ;

SA:=Hammu (D, 5) ;

IE:=D/(0.514%60% (1-Phi)) ;
IA:E2*Pi*I2*Ro*SA/(Hammu(60,3)*Ntab*Ntapt);
IU:=T1*Ro*RE/SQR{60) ;

A:=TtaZ-Tta;

BE:=Tta-Ttal;

Zi:=HD2-HD;

TRi:=HD-HD1;

DS :=HD2-HD1;

DD:=Tta2-Ttal;

Mh:=9.549*Neh/Nmh;

T0:=Th* (1-lamdaph/HD} ;

For i:=1 to q do

Begin
pi=1;
While p<=2 do
Begin
hti=1;
Lamd:=Lamdap[i] ;
ki=1;
While k<=2 do
Begin
If Lamd<>0 then
Begin .
EL:=1;
While EL<=2 do
Begin
YIELY :=0;

For f:=1 to 7 do
kY[EL]:=Y[EL]+U[ht,f]*Hammu(Lamd,f—l);
EL:=EL+1;
ht:=ht+1;
End;
Sd[k]:2(Zi*Y[l]+TRi*Y[2])/DS;
End;
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If Lamd=0 then

Begin
Sadl{k]:=0;
for fi=1 to 7 do Sdfk}:=3d[k]+V[ht, £] *Hammu (HD, £-1) ;
ht:=ht+1;
End;
ki=k+1;
End;
Cilp):=(A*Sd[1]+BE*3d[2}})/DD;
p:=p+l;-

End;
Kl[i}:i=Ci[1);
K2{i]:=30RICi[2]};
Tt:=T0/(1-Lamd/HD) ;
Ke!=KI[i]*(1-Tt);
Ntap[i]:=Kl[i]*Lamd/ (K2 [1]*2%pi);
vti=true;
hk:=1;
While vt do
Begin :
Vs [hk] :=Lamd*Ni[hk]*IE;
Pefhk] :=Zp*K1[i]*SQR(Mi[hk])*1U;
Nel[hk]:=K2[i]*Hammu (Ni [hk], 3) *IA;
Neo[hk] :=Mh*Ni[hk}/9.549;
If Ne[hk]<Fi*Neo{hk] then
Begin
If hk<UK then hk:=hk+1
Else vt:=false;
End;
If Ne[hkj>=Fi*Neoc[hk}] then vb:=false;
End;
EL:=hk;
writeln{lst, "hommooom e +'):
writeln(lst, | Mm | Vs Ne | ") :
writeln(lst, "+—— - +')
For f:=1 to EL do
Begin
writeln{lst, '} YyNL[fFi2:1, | "SWs[E]:2:3, |
Y Nel[f]l:2:2," |");
writeln{lst, "+———— oo +13;
End;
readln;
End;
writeln(lst, "+ — e +';
writeln(lst,'| Lamda | K1 | K2 I Ntap |");

For i:=1 to Q do
Begin
writeln(lst,'| ',Lamdap([i]:2:2,"' | " KL[1]:2:3,"' |
YyK2([1j:2:3, 0 "YNtap[i]:2:3,"' | ') ;
writeln(lst, "o +');
End;
readln;
End.




Bang 1
Cdc he s6 clia da thitc bidy dién dac tnmg xam thuc ctia chan vit 3 va 4 cdnh c6 dudng kinh t&i wu

S6 thit tr clia cdc he 5§ trong thanh phén ciia da thic (61) 1] Sai s
S6cinh | Ty s6 dia twong d6i
0 1 2 3 4 5 6 16n |
| nhat.%
0.35 -0.8016 173559 1°230163 |41.6870 |- 39.9766 | 19.8988 [-4.0081 |.0.420
3 los0 -0.04603 [1.2067  [-3.438 |7.00a95 1~ 8.3825 |5.7688 |- 1.4677 |0.455
0.65 -0.452 56833 [-20.1282 | 38.949 |-42.2077 238954 |-5475¢ 0.398
0.40 -0.6843  [6.485 -19.1981 129.826  |-22.8961 | 6.4687 0.2818  [0.474
4 0.55 -2.9187  129.4948 |- 111.977 2199601 |- 233.043 | 126.6842 |- 27.9237 |- 0.485
070  [-38255 1354111 [-125713 234.2429 |- 240.026 | 128.3198 |- 27 3583 -0479 ]
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He s6 clia cédc da thitc

Bang 2

Chiéaday | Tys6dia | Him s6 SG thif tw ctia cdc hé s trong thinh phén clia da thic Sai s6
tuong déi dugce bidu trong déi
cua cdnh dién 0 1 ) 3 4 3 6 16n nhat
o
A(K ) [0.1499  1-0.3866 |2.6294 |-3.3079 |2.5249 |- 0.9217 |0.1333 |0.12
0,35 Ne(K ) 03518 |-1.1119 53944 [-7.9805 | 5842 -2.1718 [0.3251 | 026
H/D(K ) | 0.497 0.5189 | -1.5765 |3.392 - 3.0666 |1.3421 -0.2314 |-0.225
MoK ) [ -0.5183 13.9004 |-3.6585 | 11.8149 |-8.6777 3.2598 -0.4917 1 0.09 ;
0.04 0,58 (K)) [-11268 |8.9378 [-19.997 |24.7237 | -17.022 |6.1218 | -0.8974 |02l
H/D(K ) ! -0.9849 |9.4399 -24.804 | 353195 |-26.963 |10.5316 |- 1.6536 |0.22
(K ) [-0.2634 12,0312 [-3.1825 |3.7095 |-23313 |0.7642 |- 0.1042 | 0.15
0.75 Ne(K,) | -0.0256 | 1.4094 | -1.6735 [2.0005 |-1.8298 09014 |- 0.1734 1 0.24
H/D(K ) 104002 | -0.1078 | 1.4726 |- 1.8984 1.5669 | -0.6707 |0.1092 |-0.40
M(K ) | -0.4937 35882 |-7.6589 | 104367 |-7.8424 3.1115 -0.509 10.12
0,35 ne(K,) 02959 10.1472 |0.49 [.2989 | -2.5218 |1.5947 -0.3453 {-0.13
H/D(K ) | -2.9429 [ 212688 |-54.962 |75.1023 |- 55495 121.1559 !|-32598 |-0.38
AWK, 0.251 - L1179 | 4.7212 | -6.493 14.851 - 1.8517 1 0.2805 |0.09
000 0,58 oK) | 1.4443 | -8.6578 [26.414 |-38.192 | 294458 |- 11.681 | 1.8774 {0.20
H/DK ) 11.0482 [-32051 |7.5188 -7.8462 | 4.6901 - 1.5039 | 0.1963 |0.24
Mp(K) 101796 |-0.6912 [3.7606 |-52568 13.9319 |- 1.5122 10.2354 1 0.04
0,75 (K ,) |-0.6969 |57768 - 12955 117.0214 |-12.635 |4.897 -0.7704 |-0.24
H/D(K ) 1 0.2752 [.12539 1-1.309 |1.6228 |-1.14 04224  |1-0.0629 |0.97




He sd cta cic da thite

Bang 3

f=]

Chiduday | Tys6dia | Him s6. 36 thd tw clia cdc hé s8_trong thinh phin cia da thic Sai s8
tuong d6i duge bidu ' tuong d6i
cua canh dién 0 1 2 3 4 5 6 {;’m nhét

A(K) | - 00005597 | 0.562 -0.1359 10.0896 |-0.0564 |0.01969 [-0.0027 |0.12

0.35 Inyx,) [-0.0209 [0.8091 |-C.105] |-0.3494 |0.2859 |-06.093 0.01095 |0.23

H/DK ) | 0.9344  |-0.5549 | 0.948 0.4959 | 0.05766 |0.03836 |-0.0100 |0.14

Ap(K) 00745 |0.06418 [0.7403 [0.6194 |02661 |-0.0618 |0.00609 |- 021

0,04 058 |nix) |-0.1973 | 1.873 -2.4033 12.0409 | -1.0196 [0.2687 |-0.028% |0.26

HDXK | 1.372 - 37219 172835 |-6.485 [3.1098 |-0.7729 | 0.07797 | 0.35

MK ) |-0.0841 10.9488 107726 [0.6413 |-0.2998 |0.07201 |-0.0070 [o.1>

075 |k [0.1317 [0.1475 |08299 |- 1.0201 | 05295 |-0.1318 10.01286 1044

H/D(K ) | 0.779 0.2788 11.1098 |-1.1712 [0.691 -0.2072 1 0.02425 |-0.16

A(K ) 101315 ]-0.1226 | 1.2486 |- 1.2678 |- 0.6792 |-0.1844 |0.01988 |- 022

035 |nuX,) |0.07696 | 02944 [09700 |- 1.4943 | 0.048¢ -0.2906 |0.03515 [0.24

H/DK ;) [0.8713 |0.5428 107302 [0.1267 |05356 102852 10.04793 -0.34

MKy |-0.155 [1.2774 |-1.345 [0.9771 |-0.3488 | 02649 |0.00260 1021

0,06 038 [nuK) 02596 |-04642 |23558 | -2.6392 | L4868 -0.4184 | 0.04681 [0.22
HDK ) |-1.618 |10.0429 |-17.064 | 14.9699 |- 6.9456 | 1.6313 | -0.1532 -0.17

ARy [-00412 108223 |-0.6185 [0.6117 |-0.3797 10.1255 | -0.0164 | 020

0,75 (K |-0.1518 |1.6186 |-2.0094 [1.7932 |-009661 02737 |-0.0312 10.20

HDEK ) | 1.0419 [-1212° [23614 |-23024 |1.0954 |-023578 |0.02349 0.33




Bang 4
He s8 cla cac da thitc
S& canh Ham s6 S6 thif tw cia cdc hé 5§ trong thanh phén clia da thic Sai sG
duoc bidu 0 1 2 3 4 3 6 trong d6i
dién 16n nhét %
Aot K ) 0.0009912 11.22 -0.8516 |0.3433 - 0.0959 | 0.02601 |0.004679 | 0.498
6 (K ) ]0.0006028 |0.656 0.1994 - 0.387 0.3448 -0.1479 10.02409 |-0.153
H/D(K') | 0.4802 0.5243 0.005716 | 0.01278 - - - - 0.429
(K D) 0.004919 1.09965 -0.0536 | -1.8848 |2.8251 -1.7852 | 0.4261 0.347
7 ne(K ) 10.0006751 |0.6473 0.2153 -0.5577 107411 -0.4594 |0.1091 -0.153
H/D(K ) | 0.4862 0.2808 0.7363 - 1.5548 1 2.201 - 1.4543 1 0.3557 0.343
L A(K ) 0.00326 1.1295 0.5081 0.3804 0.6888 -0.3721 1 0.06992 |-0.424
8 (K ) | 0.003711 | 0.5846 0.395 -0.7334  10.7911 | -0.4382 [0.08933 |0.378
H/D(K ) | 0.4365 0.4123 0.3435 -0.1745 |- - - -0.473
(K ) 0.003268 0.915 -0.5075 | 0.1814 -0.0731 | 0.03689 |-0.0085 |-0.487
6 np(K ) | 0.001503 0.5645 0.05615 | -0.185 0.1799 -0.0832 |0.01421 |0.197
H/D(K ) | 0.6938 0.2142 0.109 -0.0387 |- - - - 0.469
(KD -0.001053 ] 0.8613 -0.51 0.5318 - 0.6909 | 0.4494 -0.1055 | 0.301
7 (K [-0.000359 |0.5947 -0.0189 | -0.00038 |- - - - 0.137
H/D(K ) | 0.7091 0.2603 02219 |-0.0775 |- - - 0.474
Ap(K ) 0.001913 0.8241 -0.3509 | 0.04372 0.02583 | -0.0131 |-0.0018 [-0.478
8 (K, | -0.002548 |0.6186 -0.101 0.1928 -0.2017 | -0.0760 |-0.0098 |0.23
H/D(K ) | 0.6854 0.3909 0.09592 |-0.1285 |0.02661 |- - 0.317




He s6 da thitc biéu dén chc dic trung

thuy déng cta chan vit xe-ri B 3.35

Béng 5

R

Tys6 | S6 thif tr cita cdc hé 56 trong da thic ($9) [13 Sai s Pham vi
budc { 0 1 / 2 3 4 5 6 twong d6i | thay déi

| . I6n nhat% cla Ap
1.4 104604~ |-0.05054 |- 0.3030 -0.04547 | 0.08411  [0.2453 |- 0.1784 -0.498  10.02-1.16
| 1.35 104497 [70.03594 |- 0.401¢ -0.02234 104235 10218 |- 0.02255 0.495 0.02-1.16
1.3 1 0.4411 -0.1009 _ [0.08866 |- 1828 133542 -2.742  10.7599 0323 0.02-1.1
| 1.25 104317 1201317 10.07207 _|-1.4803 2774 - 2.04825 [0.535 0.478 0.02-1.06
(iz 104193 10.1199 1-0.1348 -0.6065 11,5949 |- 13858 (04149 -0.392  10.02°1
115 04058  1-0.1197 [-0431 0754 -1.4147 [1.612 -0.6979 [ 0.410 0.02-0.94
Ll 10.3941 -0.1691 | -0.00373 [- 12832 |3.09305 -2.91838 10.9795  [0.476 0.02-0.92 |
[.05 103808 |-0.1948 [-0.1052 03177 _|-08713 [12115 |-05839 - 0.34 0.02-0.86
1.0 103658 | -0.2426 10.07659 -0.3781  10.02164 | 0.659 -0.4591 [ 0.364 0.02-0.82
0.95 103494 " 1202339 1. 0.103 03387 1-1.165 |1.5621  [0.747% 0.402 0.02-0.74
0.9 103342 [02882 [ 0.3534 31876 |-9.6304 | 12.02647 |- 543506 -0485  10.02-0.72
0.85 103146 [-0.2379 |- 03443 1272121794675 139538 -7.4735 10328 0.02-0.66
Lo.s 102953 [-0275 To.47] |-2.8087 [7.04245 |-8.3655 3.9476 10262 0.02-0.6
0.75 102757 1-0.2067 - 03198 114512 [-4.6634 | 7.4997 -4.8619 1-0474 [0.02-0.54
0.7 10.2582 | 0.3 10.2423  1-2109 56003  [-7.173 3.5679 _1-0.303 | 0.02-0.52
0.65 0.2406  1-02188 07499 |-g8.3523] 34.04872 |-62.52 1434486 |- 0233 0.02-0.46
0.6 02237 1-0.1342  |-0.0866 |-4.4438 1233822 |-51.0748 |41.6333 -0.247  10.02-0.42
}jo.ss 19.224 -0:2317 122979~ |-30.0490 | 157 4087 - 387.141 [363.7753 |-0.17 0.02-0.34
0.5 10.184  [-0.1703 - 0.1043 - 14352 [2.1701 1.5811 |- 0.349 0.02-0.3
| - -L472  T114312 (- 33.09: 51.02069 | -42.4589 | 18.187  1-3.1503 -0.34 0

plel




e s6 da.thic biéu dén cdc dac trung thuy déng cua chan vit xe-ri B 3.50

Bang 6

TV s6 S8 thit tur ctia céc he s& trong da thic (4) [ 1] Sai s§ Pham vi
buéc 0 1 2 3 4 5 6 rong d6i | thay déi
16n nhit% | cha A,

1.4 0.5444 -0.1465 1-0.01077 |-1.142 2.03595 -1.443 0.3754 -0.383 0.02-1.13
1.35 0.5323 -(.1547 -0.2291 -0.128 0.2039 0.02254 -0.05328 | -0.387 0.02-1.18
1.3 0.5184 -0.1656 | -0.2332 0.01217 | 0.140% -0.04095 |-0.01197  -0.376 0.02-1.18
1.25 0.5028 -0.1235 -0.7926 1.7525 - 2.5863 1.9759 |-0.5808 [0.499 0.02-1.16
1.2 0.4894 -0.1787 |-0.4576 0.7549 - 1.27497 | 1.2042 -0.4358 | -0.485 0.02-1.04
1.15 0.4743 -0.1741 -0.576 1.01927 |- 1.463 1.2881 -0.4648 1-0.292 0.02-0.96
[.1 0.459 -0.2331 -0.1602 -0.4006 | 0.9859 -0.77 0.2061 0.362 0.02-0.90
1.05 0.4408 -0.1905 |- 0.6661 1.6664 -3.04523 13.03392 -1.1905 1 -0.372 0.02-0.84
1.0 0.4212 -0.2138 | -0.31 -0.1589 10.8829 - 0.7008 0.1056 - 0.468 0.02-0.80
0.95 0.4002 -0.2175 {-0.3298 -0.2287 |1.646 -2.196 0.9746 0.464 0.02-0.74
0.9 0.3863 -0.4911 2.3602 - 12.6796 | 30.8548 -35.6525 | 15.8092 | 0.461 0.02-0.70
0.85 0.3533 -0.2098 |-0.8604 3.8611 -10.4518 | 13.6901 -6.8215 | -0.302 0.02-0.64
0.8 0.3288 -0.3023 104624 - 4.4889 | 15.3697 -24.7961 | 14.7235 - 0.332 0.02-0.58
0.75 0.3051 -0.3107 | 0.7287 _6.7043 | 23.6572 | -38.1016 ]22.7539 10.271 0.02-0.52
0.7 0.2796 -0.2797 |0.1673 -2.4431 10.6512 -222513 | 17.2490  0.395 0.02-0.48
0.63 0.2572 -0.2216 0.8479 5.06445 |- 17.7439 |30.9558 -21.61 - 0.299 0.02-0.42
0.6 0.2363 - 0.3485 1.7938 T 18.0100 | 81.0004 |- 173.733 | 142.6603 ! -0.261 0.02-0.38
0.55 0.2115 -0.195 - 1.8879 - 16.1339 | -71.6513 | 154.201 -129.301 1 0.220 0.02-0.32
0.5 0.1916 -0.5145 14.8576 - 44.6996 |- 175.067 |-247456 |- i 0.261 0.02-0.26
- -3.1496 | 22.8363 _64.8959 | 97.00378 | -78.8547 [33.1236 | -35.6416  0.269 O




He 56 da thitc bi€u dén cdc dic trung thuy dong clia chan vit xe-ri B 3.65

Bang 7

(o4 )
Ty s6 S6 thit ty clia cdc hé s6 trong da thitc (84) [ 1] Sai s¢ Pham vi
budc 0 1 2 3 4 5 6 tuong d6i | thay déi
16 0hit% | ca A,

1.4 0.6059 -0.05891 1-0.7809 |0.2628 0.9325 -1.1044 | 0.3608 0.487 0.02-1.18
1.35 0.5877 -0.0764 {-0.8543 0.335 1.266 -1.6947 10.6213 0.425 0.02-1.06
1.3 0.5704 -0.1128 | -0.8253 0.7269 0.1709 - 0.6207 10.2579 - 0.292 0.02-1.02
1.25 0.5518 -0.2075 | -0.1636 - 1.5081 139519 -3.6798 | 1.2001 0.327 0.02-1.00
1.2 0.5301 -0.2039  1-0.3476 - 0.8596 | 3.09998 -3.2965 | 1.2015 0.286 0.02-0.92
1.15 0.5052 -0.2136  |-0.2244 | -1.4404 |4.3843 - 4.622 1.7165 - 0.228 0.02-0.88
1.1 0.4821 -0.1986  |-0.3414 |-1.3838 |5.0536 -5.9059 | 2.3974 0.453 0.02-0.82
1.05 0.4582 -0.22 -0.2619 - 1.6904 | 6.05353 [-7.2748 |3.0319 |- 0.313 0.02-0.78
1.0 0.4344 -0.1986 | -0.2631 -2.2032 | 8.553 -11.3262 | 5.2185 0.414 0.02-0.72
0.95 0.4086 -0.1932  1-0.8179 |0.6865 2.4136 -5.5136 1 3.20856 |-0216 0.02-0.64
0.9 0.3855 - 0.272 0.05486 -3.5912 113.2502 | -19.1996 | 10.0166 |-0.233 0.02-0.58
0.85 0.3588 -0.264%9 | -3.637 -3.3.799 1 17.3277 -30.2122 | 18.8497 |-0.216 0.02-0.50
0.8 0.333 -0.2824 1 0.5102 -8.1238 133.3966 | -58.2273 |37.2163 | -0.176 0.02-0.48
0.75 0.3074 -0.1947 1 -1.5972 11.03283 | -45.638 |93.2298 | -72.3375 |0.230 0.02-0.42
0.7 0.2835 -0.1988 | -1.7251 16.1492 | -85.8113 1214.2703 | -199.439 |-0.190 0.02-0.36
0.65 0.2591 -0.2501 | -0.5689 |2.4048 - 60.1655 | 6.2401 - 0.131 0.02-0.30
0.6 0.2368 -0.3094 | 1.1897 -15.7113 | 73.1131 -119.310 | - - 0.074 0.02-0.24
0.55 0.2149 -0.3572 | 1.3883 - 10.9833 126.4059 |- - - 0.151 0.02-0.18
0.5 0.1885 -0.0365 1-6.1198 |58.1596 |-195.312 |- - - 0.035 0.02-0.12
- 0.2989 - 1.8155 | 6.4234 - 9.8206 | 8.3359 -3.9229 10.7248 1 0.492 0

Pt
e

-t




Hg s6 da thiic bidu dén cic dac trung thuy déng clia xe-ri chan vit B 3.35

Bang 8

Ty s6 S6 thit tw ctia cdc hé s8 trong da thitc (@)Y [ 1] Sai s8 Pham vi
bude 0 1 2 3 4 5 6 twong d&i | thay déi
16n nh#t% | ciia A,

14 0.2994 -0.01848 |-0.1681 0.2185 -0.1989 | 0.1262 - 0.04509 |-0.190 0.02-1.24
1.35 0.2915 - 0.05257 |0.07414 - 0.367 0.4567 - 0.2228 0.02657 -(0.303 0.02-1.22
1.3 0.2816 - 0.05283 | 0.05989 - 0.438 0.7262 -1.4999 0.115 0.264 0.02-1.16
1.25 0.2725 -0.06242 1 0.1418 -0.7612 | 1.3339 - 1.03072 | 0.2848 0212 0.02-1.12
1.2 0.2621 -0.03335 |-0.1105 -0.01195 [ 0.3781 - 0.4955 0.1792 0.443 0.02-1.08
1.15 0.2534 -0.04065 | -0.05198 |-0.284 0.915 -0.9778 0.3376 -0.202 0.02-1.04
I.1 0.2437 -0.04264 | -0.0563 -0.2315 0.8032 - (0.897 0.318 -0.149 0.02-1.02
1.05 0.2341 - 0.05856 | 0.07757 - 0.7595 [.847 - 1.8787 0.662 0.251 0.02-0.94
1.0 0.224 - 0.05684 | -0.04136 |-0.03498 | 0.1839 -0.2234 | 0.056 -0.281 0.02-0.92
0.95 0.2115 -0.017635 |-0.3315 1.06968 - 1.9447 1.7499 - 0.6558 -0.234 0.02-0.84
0.9 0.2018 - 0.06997 |-0.03203 | 0.6113 - 23817 32815 - 1.5943 -0.174 0.02-0.78
0.85 0.1914 -0.07414 | 0.2368 - 1.2346 | 2.760/8 -3.06435 | 1.2715 -0.118 0.02-0.76
0.8 0.1808 -0.06209 |0.1311 - 1.04485 | 2.9845 - 3.9263 1.8392 0.261 0.02-0.72
0.75 0.1717 -0.05236 1 0.1031 - 1.307 4.3017 -5.9976 | 2.901 0.275 0.02-0.66
0.7 0.1617 - 0.03282 | -0.2598 0.567 0.5039 - 3.2338 2.6809 0.201 0.02-0.60
0.65 0.1515 - 0.02769 |-0.2006 0.4905 -0.7674 1 0.6366 -0.4257 -0.200 0.02-0.58
0.6 0.1417 -0.03741 |0.1121 - 1.8686 | 7.2334 - 12.5082 |7.9076 -0.222 0.02-0.54
0.55 0.1325 - 0.05847 10.4709 -4.7727 18.4745 -33.1799 | 223022 | 0.279 0.02-0.48
0.5 0.1221 -0.00262 | -0.8755 6.5861 - 247881 | 42.2542 -26.7634 |0.252 0.02-0.44
- 0.111 - 0.6489 3.2039 - 6.07433 | 6.0949 -3.07821 | 0.6145 0.453 G




Heé 56 da thifc biéu dén cac dic tnmg thuy déng cha chan vit xe-ri B 3.50

Bang 9

S6 thit fu cia céc he s6 trong da thic (G2 T 13

1.105

Ty s6 Sai s6 Pham vi
busc 0 I 2 3 4 5 6 twong d5i | thay déi
tén nhdt% | cia ),
1.4 0.3267 - 0.01031 | -0.2978 0.6064 -0.8168 |0.5676 - 0.158 - 0.440 0.02-1.26
1.35 0.3178 -0.0132 |-0.3374 0.8185 -1.2451 | 0.9443 -0.2802 1 0.228 0.02-1.12
1.3 0.3074 0.01588 - 0.5565 1.5007 - 2.3071 1.7374 - 0.5073 0.178 0.02-1.04
1.25 0.2984 -0.008094 | - 0.3945 0.9121 - 1.3001 | 0.955 - 0.285 - 0.157 (.02-1.02
1.2 0.2892 - 0.02691 | - 0.3369 0.9174 -1.5842 11.2639 -04572  1-0.360 ]0.02-0.98
1.15 0.2779 -0.03681 |-0.216 0.4288 -0.6715 | 0.5727 -0.2049 ]0.196 0.02-0.94
1.1 0.2668 -0.04414 |-0.1668 0.3344 - 0.662 0.7077 - 0.306 -0.234 0.02-0.90
1.05 0.2567 -0.06188 | -0.01672 |-0.2519 |0.5724 -0.6228 10.2498 (.194 0.02-0.86
1.0 0.2434 -0.00972 |-0.5172 2.01724 1-44723 |4.6636 -1.8394 0.321 0.02-0.82
0.95 0.2324 - 0.04484 |-0.1459 0.3592 -0.9329 1.0559 - 0.4265 -0.310 0.02-0.72
0.9 0.2192 - 0.03561 |-0.2231 0.9267 -2.8933 139705 - 1.9756 |-0.342 0.02-0.72
0.85 0.2056 0.01128 - 0.7396 3.2419 -7.9259 19.2482 -4.1305 1 0.381 0.02-0.70
0.8 0.1903 0.1033 - 1.6998 7.7963 - 18.7473 121.7653 -9.7604 | 0.461 0.02-0.66
0.75 0.1833 -0.02018 |-0.2928 0.5968 - 1.07171 | 1.204 - 0.6628 10.384 0.02-0.62
0.7 0.1686 0.02675 - 0.7589 2.6326 -5.3985 |5.6255 -2.4607 | 0.206 0.02-0.56
0.635 0.1602 -0.03286 | -0.3224 1.2266 -3.6349 | 54298 -3.2105 10.286 0.02-0.58
0.6 0.1493 -0.0993 | -0.5631 -4.03763 | 11.7015 -16.3992 |9.07336 0.411 0.02-0.46
0.55 0.1342 0.07426 - 22227 156189 | -58.1842 1105.7223 |- 73.9734 | -0.297 0.02-0.42
0.5 0.1258 -0.07228 |-0.1776 1.8182 -9.8045  123.09091 |-204245 |0.300 0.02-0.36
- -0.06962 | 0.6221 - 0.5323 -0.2287 -0.8676 0.2149 0.74% 0




Heé s& da thidc biéu dén céc dic trung thuy dong cla chéan vit xe-ri B 3.65

Bang 10

Ty s6 S5 thit tu cha céc he s6 trong da thiic (&Y 117 Sai s6 Pham vi
budc 0 1 2 3 4 5 6 fwong d&i | thay déi
: 16n nhdt% | ciia A,
1.4 0.36 -0.07077 ] 0.2815 21.937 37709 1-3.09755 |0.9159 |-0.492 [0.02-1.12
1.35 03495 |-0.1187 10.5892 -2.6511 14471 -3.3605  [0.9318  10.335 0.02-1.08
1.3 0.3347 |- 0.06248 | 0.001608 |-0.6466 | 13868 |-1.1633 10.3391 | -0.295 0.02-1.04
1.25 0.3216  |-0.07234 [0.1119 S1.1141 | 22631 [-1.9219 ]0.5866 | 0.200 0.02-0.98
1.2 03082 | -0.05923 |0.005391 |-0.8426 |1.933¢ [-1.7259 10.3401 |-0.128 0.02-0.98
[.15 02965 |-0.06612 [0.003667 |-0.64 12211 |-08451 [0.1725 |-0230 0.02-0.84
L1 02841 |-0.06013 |-0.05763 |-04872 [0.9711 [-0.5311 | -0.00140 |0.130 0.02-0.82
1.05 02732 |-0.09028 |0.03386 |-0.4776 |0.5747 | 0.0733 0.2993  ]0.210 0.02-0.76
1.0 0.2594 . | -0.09142 [0.137 S 143762 [3.7065 | -4.1611 | 1.7287  |-0.145 0.02-0.70
0.95 02453  |-0.06605 |-0.1158 | -0.1556 |0.3517 [0.09449 |-0.3341 |0.103 0.02-0.64
0.9 02293 | 0005562 1-0909 [3.6845 | -8.8137 |10.8212 |-5.2526 |0.129 0.02-0.60
0.85 0.2191  ]0.09929 |0.2645 -2.04408 | 5.1874 | -6.1227 [2.8942 [-0.105  ]0.02-0.54
0.8 02064 [-0.119 (07172 -6.06046 | 20.7837 |-33421 |20.6177 |-0.106  ]0.02-0.48
0.75 0.1936 |-0.07356 |-0.2984 |2.1911 [-9.6052 18727 |-13251 |0.142 0.02-0.46
0.7 0.1777 | 0.08968 |-2.8065 |21.1068 | -84.1342 |164.4943 |-124.428 |-0.250 |0.02-0.38
0.65 0.1691  |-0.1213 | 0.3893 -0.1921 |- 12.2488 |45.6661 | -49.0634 | 0.264 0.02-0.34
0.6 0.1496 | 0.04194 [-1.4077 17.6305 |-21.4539 |23.1754¢ |- -0.170 0.02-0.30
0.55 0.1387 | 0.146 -32338 |21.1104 |-66.2818 |78.976 |- -0.335  |0.02-0.24
0.5 0.1313  |-0.06933 |-0.1978 [0.9955 [-2.7316 |- - 0.154 0.04-0.20
- -0.3689 |3.0886 |-8.495 12.8799 | -10.4825 [4.3697 -0.7331 1 0.454 0 |




He 56 da thitc bidu dén céc dic trung thuy dong cha chan vit xe-ri B 5.45

Bang 11

Ty s6 SO thit tif clia cdc hé s6 trong da thie ((34) T.17 Sai s8 Pham vi
buée 0 1 2 3 4 5 6 twong 461 | thay déi
16n nht% | ciia ),

1.4 0.5017 0.1404 - 0.9338 0.9337 -0.4252 10.01755 0.02428 - 0.492 0.24-1.34
1.35 0.5259 -0.1692 ]0.01646 - 0.5258 10.7604 -0.4739 10.1049 - 0.447 0.22-1.3

1.3 0.528 -0.3272 | 0.6855 - 2.09605 | 2.7439 -1.7385 10.4213 0.463 0.22-1.26
1.25 0.4807 0.04988 - 0.9808 1.3806 -0.96353 0.2081 0.02184 10.461 0.20-1.22
1.2 0.4769 -0.07948 | -0.4612 0.2103 0.5468 -0.8208 0.2982 -0.385 0.20-1.18
1.15 0.1627 -0.07728 | -0.7243 1.4704 -1.8212 1.09894 | -0.2664 -0.493 0.18-1.14
1.1 0.4406 -0.01425 | -1.007019 | 1.9883 -2.3194 1.3406 -0.3143 0.464 0.18-1.10
1.05 0.4363 -0.1759 -0.2139 -0.09161 1 0.5589 -0.6805 0.2502 0.497 0.18-1.06
1.0 0415 -0.1381 -0.4349 0.5375 -0.4212 0.05812 ] 0.03785 -0.426 0.16-1.02
0.95 0.4072 -0.2791 0.1264 -0.445 0.2899 -0.07818 - | - 0418 0.16-0.96
0.9 0.3754 -0.09915 | -0.6581 1.05735 | -1.2532 0.7912 0.228 0.472 0.14-0.92
0.85 0.349 0.04247 -1.7907 5.1386 -8.6782 7.3368 -2.4511 -0.451 0.14-0.82
0.8 0.2998 0.56 -5.4543 18.09494 | -33.01966 | 30.3673 -11.08389 | -0.272 0.14-0.76
0.75 0.3299 -0.4041 1.255 -4.8188 7.784 -6.06027 | 1.7844 0.467 0.12-0.74
0.7 0.3168 -0.5638 2.2338 -7.695 11.8474 | -8.6547 2.338 -0.492 0.12-0.70
0.65 0.2788 -0.3438 1.5942 -10.1394 |1 27.2681 -33.6471 | 15.6469 | 0428 0.12-0.69
0.6 0.2766 -0.7599 4.6415 -21.2419 1 47.5616 |-52.5117 |22.589 0.388 0.10-0.60
0.55 0.2581 -1.04838 |8.5187 -44.996 120.4033 | -161.1645 | 85.1349 | -0.495 0.10-0.54
0.5 0.1998 -0.2535 1.1753 -11.4414 | 38.6784 | -59.7917 | 34.7236 -0.382 0.10-0.48

| - 1.435 -10.6745 |33.994 -53.3033 | 45 4648 -20.1074 | 36.059 -0.483 0




He 56 da thitc biéu dén cdc dic tung thuy dong ctia chan vit xe-ri B 5.60

Bang 12

Ty s6 S6 thif ty clia cc hé s trong da thite GFPHr11 - Sai s& Pham vi
buéc 0 1 2 3 4 5 6 tuong d6i | thay déi
16n nhat% | cia 2,
1.4 0.5664 -0.06156 |-0.2787 -0.104 0.05049 0.1706 - 0.09387 | 0.442 0.2-1.26
1.35 0.5547 - 0.03425 | -0.4553 0.1801 -0.1332 10.2189 -0.1015 10.479 0.2-1.22
1.3 1 0.5432 - 0.03634 | -0.49553 0.166 0.07439 - 0.03302 | -0.01238 | 0.292 0.2-1.18
1.25 0.346 - 0.1709 - 0.1384 -0.4295 | 0.76653 - 0.5333 0.1405 0.356 0.2-1.14
1.2 0.5174 0.04761 - 1.3627 2.653 ~3.2419 2.07155 - 0.5286 0.438 0.18-1.10
1.15 0.5628 - 0.8361 3.235 -9.1403 12.5068 - 8.4661 2.2679 0.394 0.18-1.06
1.1 0.4626 0.249 - 2.4402 5.5063 -7.4612 5.291 - 1.5031 0.38% 0.18-1.04
1.05 0.4519 0.1245 - [.9687 46311 -0.7308 |5.1475 - 1.5838 - 0471 0.16-0.98
1.0 0.5106 - 0.8928 | 28107 - 6.4483 |6.8324 -3.2994  10.5305 0.348 0.16-0.94
0.95 0.4936 - 1.09536 | 4.4726 - 123037 | 16.7708 -11.3419 | 3.0175 0.480 0.16-0.90
0.9 0.4062 - 0.1848 - 0.628 1.973 -4.5147 | 4.8189 - 1.9061 0.422 0.16-0.86
0.85 0.3997 - 0.4859 1.4223 -5.1348 | 8.2809 -6.5652 | 2.03901 0.473 0.14-0.82
0.8 0.3755 - 0.4459 0.9197 -3.122 43763 -2.6439 1 0.3912 -0.423 0.14-0.78
0.75 0.3434 -0.3625 | 0.7048 - 3.6351 | 7.6814 - 3.00299 | 32312 0.380 0.12-0.74
0.7 0.3014 0.009741 |-2.2888 8.1195 - 164524 | 16.9379 -7.05314 |-0.314 0.12-0.68
0.63 0.2919 - 0.2571 - 0.6546 4.1134 - 13.8847 | 20.6112 -11.3122 ;0.431 0.12-0.66
0.6 0.316 - 1.3662  19.02093 - 37.4838 | 80.1601 - 86.2894 | 36.7123 - 0.460 0.12-0.62
0.5% 0.2363 -0.1593 1 -0.5316 - 0.6688 | 6.0342 - 11.9187 | 7.5444 -0.432 0.10-0.58
05 0.2152 -0.1022 | -1.5739 5.4435 - 10.8048 | 10.1179 -3.3908 10.394 0.10-0.54
| - | 2.5268 -17.7627 153.09684 |-80.5157 | 67.107 |- 29.143 5.1406 0.420 0




Hé s6 da thic biéu dén cdc dic trung thuy dong cla xe-ri chan vit B 5.45

Ty s6 S3 thit tu ciia cic hé s0 trong da thifc o) 1] Sai s6 Pham vi

budc 0 1 2 3 1 4 5 twong d6i | thay déi

| 160 nhit% | cia KP
1.4 0.3206 002145 1-0.02675 |-0.03786 | - 0.03591 |0.8306 -0.03809 |0.325 0.24-1.44
1.35 0.3147 -0.05207 |0.05788 -0.1836 ] 0.1299 ~0.02166 |-0.01333 |-0.401 0.22-1.36
1.3 0.2596 0.3911 - 1.6088 2.8668 -2.7714 1.358 -0.275 0.348 0.22-1.26
1.25 0.2907 0.005856 |-0.2221 0.4038 -0.4693 0.2753 - 0.075 -0.376 0.2-1.3
1.2 0.2844 20.04012 | -0.05368 | 0.1096 0.2133 0.1749 -0.06808 | 0.451 0.2-1.24 |
i.15 0.2721 -0.0113 -0.192 0.4344 -0.6595 |0.4509 -0.1581 -0.430 0.2-1.18 J
1.1 0.2547 0.1052 -0.9226 2.6064 -4.00231 {3.03665 -0.919 -0.361- 0.18-1.14
1.05 | 0.2725 20.2357 | 0.6307 - 1.05303 | 0.6587 -0.01335 |-0.1237 |-0.328 0.18-1.06
1.0 0.2278 0.1499 - 1.02678 |2.5272 -3.4975 2.4849 ~0.7459 | -0.317 ]0.16-1.02
0.95 0.2331 -0.04923 |-0.02334 [0.01699 | - 0.2162 |0.3286 -0.1938 |0.374 0.16-0.96
0.9 0.218 0.009657 |- 0.3038 0.591 -0.7031 ]0.3928 -0.1349 | -0.347 0.16-0.92
0.85 0.2199 -0.2364 1.3374 _4.4369 17.04199 |-54791 1.5938 - 0.269 0.14-0.86
0.8 0.19 0.1061 -0.9333 2.9081 -53619 |4.9498 -1.8683 |-0.178 0.14-0.80
0.75 0.1836 0.01922 |-02273 |-0.09527 | 1.194 -1.9704 | 0.8922 -0.430 0.12-0.76
0.7 0.1833 -0.1892 | 1.474 -7.4601 ]17.9764 |-20.91 9.1781 0.142 0.12-0.70
0.65 0.1619 0.06608 |-0.8524 |2.8933 -6.1025 169513 -3.5167 |0.129 0.12-0.64
0.6 0.1607 -0.1663 11.2475 - 6.829 17.6619 |-22.0254 |10.1905 }-0.252 0.1-0.58
0.55 0.1479 -0.157 1.1207 62034 | 172188 |-24.6989 113.7999 |-0.166 0.1-0.52
0.5 0.1302 0.1767 -1.3724 11.704 -47.8873 [ 88.4911 -61.1936 |- 0.207 0.1-044
- 1-0.5254 ]3.6794 - 8.8661 11.7654 |-8.5624 |2.387 -0.5111 1-04 0 ]




He s6 da thiic biéu dén cdc dac trung thuy do

ng clia xe-ri chan vit B 5.60

Bang 14

(922
[Ty s6 S6 thit o cua cac heé s6 trong da thie (QEM] 1] Sai s6 Pham vi
budc 0 1 2 3 4 5 6 nrong d6i | thay d6i
16n nhat% cua Ap
1.4 03368 1003779 |-02728 |04506 |-0.6324 104571 - 0.13 - 0.266 0.26-1.3%
1.35 0.349 0.1418  10.2493 203229 |-0.01703 |0.2064 | -0.09 0.260 0.24-1.36
1.3 0.3448 -0.1785 0.2354 0.02625 -0.7202 0.75 -0.24 0.279 0.22-12 |
1.25 00834 103478 |- 18660 142108 |-5.2069 3.234 0.8 _0480 |0.22-1.26
12 05838 102819 |- 1.8687 148727 [-6784 [4.6403 - 1.24 0.318 0.2-1.2 J
L.15 03263 1-03849 | L1714 | -1.9548 [1.2542 |-0.09897 201420 |-0.494 102-1.14
1.1 0.2601 52754 1-2.06313 61579 | -9732 75112 [|-22553 0.334 0.18-1.04
1.05 03748 1-0.1042 |0.04389 104225 [-1.6541 118713 L- 07188 |-0275 |0.18-1.02 |
1.0 02344 100612 |- L6453 139492 [-5.01316 |2.9967 06714 1-0495 | 0.18-0.39 |
0.95 02534 |-0.1691 [0.6204 S17727 122732 [ -14156 103 T0320 01609 |
0.9 0.2 05416 |-3.0838 | 13.07609 |-23.2758 [20.9508 |-7.5294 0417 10.16-0.84 |
0.85 51870 105475 |- 4.1895 | 14.4564 |-27.2495 |26.1942 7101373 |-0348 _ |0.14-0.78 |
0.8 02258 | -04197 [2.9326 118749 | 24.6133 | -25.6733 [10.5075 10.269 0.14-0.70
0.75 0.196 T0.00888 |-0.183 | 0.6528  1-2.3258 |3.5536  |-2 0.14 0.14-0.64
0.7 0.1913 | -0.1171 | 0.3616 S12785 |15 03633 | -04059 |-0.168  10.12-0.64
0.65 0.1938  |-04343 ]2.9548 150038 | 253258 | -27.5356 | 12.09463 |-0215  10.12-0.60
0.6 0.1582 |0.1471 50508 | 18.2672 |-57.3663 |87.2279 | -51.4506 |-0.228 0.12-0.50
0.55 01655 1-03425 13.00008 | -17.717 |52.8314 |-80.5306 49.07156 |0.224 0.10-0.48
0.5 01338 10.1606  |-2.1554 187288 |-16.2038 8.6003 49137 |0.181 0.10-0.40
- 02143 | -1.2427 |4.8515 T8.4665 |8.0963 | -3.9688 107754 10457 0 |




He s6 da thiic biéu dén cdc dic trung thuy dong K,= (A ,) cla chan vit 4 c4nh , 6 = 0,35 , e, = 0,04

Bang 15

Ty s6 S6 thit tw ciia cdc hé s6 trong da thic /¢ ) /7] Sai s6 Pham vi
buéde 0 | 2 3 4 5 6 twong d61 | thay déi
16n nhat% | clia Np
1.50 0.6367 -0.6361 | 0.6822 -0.2152 |-0.828 0.8784 -0.2574 1028 0.4-0.74
1.45 0.8138 -2.1191 | 5.4048 -8.1943 | 6.7059 -2.8914 | 0.5206 0.38 0.4-0.74
1.40 0.7201 - 1.4004 | 2.669 -2.6036 | 0.275 0.9873 -0.4275 |0.28 0.4-0.74
1.35 0.552 -0.3048 | -0.2679 0.9435 - 1.5168 | 0.6842 - 0.0921 - 0.27 0.4-0.72
1.30 -0.165 6.06954 -24.162 483171 |-33.724 |31.276 -74333 |-0.44 0.4-0.74
1.25 0.3587 1.571 - 8.9844 21.6378 [-27.936 |18.282 -4.7736 | 0.25 0.4-0.74
1.20 -1.4592 117.9245 | -69.8264 | 140442 |- 156.532 |91.5038 -21.92 0.23 0.4-0.74
1.15 0.3721 3.962 -5.9512 14.04182 | -17.9013 | 11.5714 [-29839 |-024 0.4-0.73
1.10 1.4913 - 10.5389 | 41.3427 -87.476 | 1023115 |-63.0308 | 16.0 0.35 0.4-0.72
1.05 0.6784 -2.9815 12.3158 - 30.0142 | 40.6243 -29.2612 | 8.7547 0.36 0.4-0.71
1.00 5.09259 | -54.0752 | 254.0466 |-630.978 |868.6577 |-629.066 | 187.3333 | - 0.47 0.4-0.70
0.95 0.3177 0.3502 -2.3166 4.5767 -6.02411 | 4.8199 - 1.775 -0.15 0.4-0.69
0.90 0.4574 -1.1693 13.701 - 8.3865 10.213 -6.6714 | 1.8803 -0.2 0.4-0.69
0.85 0.559 -2.83203 | 12.3361 -3.2184 147.2549 | -37.6628 |12.75 0,36 0.4-0.68
0.80 0.1906 1.7551 - 13.108 43.8522 1 -81.5631 | 793186 |-31.5476 |-0.29 0.4-0.67
0.75 0.2507 -0.2019 | 2.8294 19.2507 |50.4266 | -60.6853 | 27.6471 -04 0.4-0.65
0.70 0.09938 1.9246 - 11.2682 | 28.1018 | -34.7456 | 16.8705 - 0.35 0.4-0.64
0.65 0.459 - 3.346 17.06248 | -46.941 |63.2426 |-33.5993 | - -0.45 0.4-0.62
0.60 0.1443 11,1666 - 11.0146 | 39.2858 |-67.229 1442177 - - .42 0.4-0.60




Heé 58 da thitc biéu dén cic dac trung thuy dong M= f(X p) cha chan vit 4 cénh , 6 = 0,35 , e, = 0,04

Bang 16

Ty s6 S6 thit iy clia cdc hé s6 trong da thitc /% 7) Sai s6 Pham vi
budc 0 I 2 3 4 5 6 twong da1 | thay déi
16n nhét% | cha n,
1.50 -0.8988 | 7.4262 19.9626 31.5918 | -28.1396 | 13.202 -2.5545 1-0.25 0.4-0.74
1.45 -0.3368 127612 t-4.0399 3.66357 -1.4867 1 0.06115 | 0.06349 - 0.22 0.4-0.74
1.40 0.2701 -2.3853 | 14.1435 - 29.9581 | 32.9457 - 18.4348 14.125 -0.23 0.4-0.74
1.35 1.6087 - 14.2955 1 37.9062 - 114.301 | 123.0283 | -69.0026 | 15.7788 - 0.26 0.4-0.74
[.30 1.3185 - 11.2512 | 45.6606 - 89.0203 | 94.7465 - 52.6418 | 11.9222 -0.32 0.4-0.74
1.25 1.204 -9.6707 137.8512 -69.2117 | 67.6302 - 33.6081 | 6.5472 -0.17 0.4-0.74
1.20 3.8995 - 34.6859 1 1329181 |-257.681 2733131 |-150.782 | 33.76 0.26 0.4-0.74
1.15 0.6174 - 3.8453 13.8646 - 14.603 | -3.9553 17.00332 | -8.3871 -0.22 0.4-0.73
1.10 0.0892 1.7049 -9.842 39.6485 | -74.2163 |65.8413 -22.6111 |0.15 0.4-0.72
1.05 -1.1691 14.6999 - 63.109 164.9757 | -234.055 | 174.6852 | - 53.5849 |- 0.19 {0.4-0.71
1.00 -7.225 84.4341 -394.915 |986.7681 |-1371.92 1005.127 |- 303.333 10.20 0.4-0.70
0.95 - 0.04938 | 1.6817 - 1.703 3.4396 - 6.916 7.825 -3.75 -0.14 0.4-0.69
0.90 - 0.5058 | 7.0395 -27.4364 | 69.835 - 103.820 |83.9992 1-29.1453 [0.15 0.4-0.69
0.85 0.6157 - 7.049 ' 16.2329 - 132.504 | 203.677 - 160.552 | 50.0 -0.17 0.4-0.68
0.80 0.1185 -0.2594 |8.6768 - 21.9301 | 21.6986 1.7337 -10.8333 | -0.14 0.4-0.67
0.75 -0.3337 57428 -22.9762 | 65.8006 |-116.010 | 117.4332 |- 53.5235 1 0.45 0.4-0.65
0.70 0.117 -1.3565 | 21.8539 -75.8271 1 119.3477 | -72.47 - 0.15 0.4-0.64
0.65 0.5982 - 8.6502 ! 66.3645 -210.810 | 321.0310 |- 192.275 |- -0.11 0.4-0.62
0.60 1.565 -24.8006 | 170.4486 |-538.989 1 832.3462 | -507.823 | - 0.27 0.4-0.60

N




H¢ 56 da thic biéu dén cdc dic trung thuy déng K,= (A p) cla chan vit 4 cénh , 8 = 0,35, ¢, = 0,06

Bang 17

Ty s6 S6 thif tw ctia cdc he s6 trong da thic /) Sai s6 Pham vi
budc 0 1 2 3 4 5 6 trong d6i | thay déi
: 16n nhat% | ciia n,
1.50 -0.07211 |3.6557  |-9.07478 |10.03721 |-53162 |0.9814  |-0.0623 1039 0.4-0.78
1.45 -0.119  |37126  |-82666 [6.5457 102169 |-2.9367 |1.1021 |-0.38 0.4-0.77
1.40 -0.1009 140.6993 |-10.9876 [13.164 |-73265 |1.1765 0.4 -0.33 0.4-0.76
1.35 -0.9012 | 107127 | -33.6999 [53.4534 | -46.5260 | 21.04190 |-3.864 |03 0.4-0.76
1.30 - 1.1489 14 3281 -51.6727 | 95.4452 - 97.5233 | 52.2483 -11.4793 10.34 0.4-0.75
1.25 08222 [-4.3463 208362 |-53.7266 | 73.8366 |-51.8605 | 14.6579 1039 0.4-0.74
1.20 0.9401 -4.4588 | 16.2084 | -33.1754 | 37.3682 |- 22.0635 | 53368 | -0.26 0.4-0.74
1.15 04232 10314  [-25211 [52808 |-6.1651 |3.6673 |-0.8636 1025 0.4-0.73
1.10 0.4472  [-0.3971 |1.2839 -4.3001 | 6.305 -4.4933 12727 [0.15 0.4-0.72
1.05 0.06721 |3.6003 |- 16.6829 |37.8708 |-48.5024 | 33.00796 |-92976 1022 0.4-0.71
1.00 0.308 0.7504  |-3.9498 |8.1687 [-10.3064 |7.2591 1-2.1739 |0.15 0.4-0.71
0:95 1.3051 - 10.5146 |46.9280 | -111.948 | 146.2372 |-99.7168 | 27.8293 | 0.28 0.4-0.70
0.90 12079 |- 104175 |50.3336 |- 130.027 | 183.8553 |- 135.452 |40.7143 | 0.37 0.4-0.69
0.85 0.6718 |-3.67 14.384 -30.1387 130.8385 |-12.5634 | 0.1716 |- 026 0.4-0.68
0.80 0.7421 -6.04901 |33.06987 |-97.5943 | 156.0550 |- 128.989 |43.1707 | 0.21 0.4-0.68
0.75 09378  |-8.6872 [46.2219 | -131.512 |202.9539 |- 160.781 | 507143 |- 0.34 0.4-0.66
0.70 -0.5182 18.8892  [-41.0207 [91.3548 |- 10L.726 | 451368 - - 0.36 0.4-0.64
0.65 -0.06164 38413  |-20.2197 [48.5798 | -57.2956 |22.1327 153097 038 0.4-0.64
0.60 0.3903 -2.2776 1109164  [-28.323 [34.636 |- 162034 | - 0.43 0.4-0.63

40




He s& da thiic biu dén cdc dic trung thuy dong M, = (A p) ciia chan vit 4 canh , 0 = 0,35, e, = 0,06

Bang 18

Ty s6 S6 thit tu cua cdc hé s& trong da thitc /&) Sai s6 Pham vi
buéc 0 1 2 3 4 5 6 tuong d6i | thay ddi
16n nhit% | ciia 7,
1.50 -0.4376 | 4.09661 |-9.5349 13.8878 | -10.8537 |4.189 -0.6355 |0.42 0.4-0.78
1.45 0.158 -0.9135 |7.8076 - 17.2446 | 19.8211 -11.5687 | 2.6632 0.15 0.4-0.77
1.40 1.5455 12.9578 -38.101 62.1744 | - 558448 | 26.0897 -5 0.19 0.4-0.76
1.35 -1.2279 110.6984 | -31.3552 |51.6114 |-46.5544 (216869 -4.1228 |-026 0.4-0.76
1.30 0.241 2.116 - 0.5707 - 6.1853 13.5034 - 11.1077 | 3.2258 - 0.47 0.4-0.75
1.25 -0.1947 2.01673 -0.7474 - 5.3047 12.7298 - 11.2301 |3.4741 -0.12 0.4-0.74
1.20 0.6722 - 5.4305 25.6516 - 54,1563 | 62.7453 -38.1922 | 9.4526 -0.3 0.4-0.74
1.15 0.3993 -2.9368 | 16.6166 - 36.849 | 44.437 -28.1109 |{7.1818 -0.15 0.4-0.73
1.10 1.5387 - 137223 1 58.2313 - 119.938 | 135.3149 |-79.8417 | 19.1364 0.24 0.4-0.72
1.05 1.4826 -13.6176 |59.8217 - 127.134 | 148.0257 | -900.2546 | 22.381 -0.25 0.4-0.71
1.00 1.1002 -9.9371 45.4967 -97.215 112.571 -67.5257 | 16.1413 0.2 0.4-0.71
0.95 1.1471 -10.672 | 50.1029 -110.469 1322212 |-82.0184 |20.2439 -0.17 0.4-0.70
0.90 - 0.8296 12.3216 - 59.948 168.5406 | - 262.648 |213.7188 |-71.4286 |0.19 0.4-0.69
0.85 0.4357 -3.3258 192913 -40.2163 | 39.6187 - 14.4843 | - 1.348 -0.19 0.4-0.68
0.80 1.2846 - 14.5298 | 80.3005 -215.572 1317.9369 |-246.457 |77.7778 |02 0.4-0.68
0.75 -1.9181 [29.8347 |-172227 |544.2154 |-952.458 |874.479 |-330 -0.2 0.4-0.66
0.70 4.329 -47.9213 |222.5667 |-498.011 | 550.5825 |-242.114 |- 0.33 0.4-0.64
0.65 0.5918 -5.8719  140.02346 | - 126.758 | 240.6656 |-259.106 |118.5841 |-02 0.4-0.64
0.60 -0.0424 3.4276 - 16.0327 1329436 | -80.3342 |43.5533 - -0.3 0.4-0.63
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. Bang 19
He s6 da thic bi€u dén csc dic trung thuy dong K = () p) clia chan vit 4 cénh .6=058,¢,=0,04

Ty s6 ‘ S6 thit tur cia cic he s6 trong da thitc () Sai 6 Pham vi |
budc 0 i 2 | 3 T 34 5 6 tiong d6i | thay déi
} | J I6n nhdt% | cga v,
1.50 02806 12.9375 |- 10.4206 |- 16.900] - 15.0701 |6.9243 -1.2771 1027 0.4-0.74
1.45 0.7928 -1.4098 13.3688 | -3 (56 | 3.7773 -1.2319 [0.1169 0.18 0.4-0.74
[1.40 1454~ |-7.5146 25355 .47 194] |47.3789 " [-24.8638 [53492 103 0.4-0.72
1.35 L1124 |-3.8967 [10.1881 |- 144254 1 9.852 -2.6149  |-0.00775 | 0.8 0.4-0.72
1.30 0.4561 -0.8902 81876  |-26.5724 | 38.5603 -26.9467 [ 73880 | 0.32 0.4-0.72
st -0.2355 [ 4.9392 - 11.3556 | 6.5112  [87885 |- 13.545 5.09803 [-0.38 0.4-0.72
1.20 1.1637  1-59538 121.165 - 416787 [44.9657 - 25.5279 6.0 0.26 0.4-0.72
1.15 0.03336 [ 43886 - 17.7297 |33.8456 | -35.0638 | 18.4029 -3.7619 1 0.16 0.4-0.72
1.10 0.3876 0.5327 -2.1324 118321 | -0.02703 -0.8068 10.2857 | 0.21 0.4-0.71
| 1.05 06386 |-24024 |10.8348 |- 334334 139.6053 _[-28.4181 | 83153 -0.36 0.4-0.70
1.00 0.3753 102815 -1.5068 | 1.3341  [-04256 |- 0.04048 |- -0.36 0.4-0.69
0.95 -0.1494  [6.2575 -30.2515 [73.3096 |- 100.077 |72.5053 -21.7073 1-0.34 0.4-0.69
0.90 0.4076  |-0.2198 |-04749 | 13891 [-4.2892 1606633 -3.03448 |- 027 0.4-0.66
0.85 3.1424  134.1231 |171.1367 |- 457.033 [ 6772008 - 528.618 170 0.38 0.4-0.67
0.80 05407 |-1.9144 [56388 |-10. 0419 17.9952  [-2.1255 | 0.42 0.4-0.65
0.75 0.3523  |-0.3808 10.05698 1-0.5142 [ 03572 -0.1133 1 0.36 0.4-0.64 |
10.70 -2.00114 [29.01777 |- 146.938 363.1797 | -444.255 | 2152174 1= 0.41 0.4-0.62
Lo.e-s 0.09192 | 2.1636 - 12708 1 30.7141 | -36.1858 | 16.3505 - 0.32 0.4-0.60
0.6 0.371 |-1.618  [5.1206 - 4093 1 6.2864 |- | - 0.43 0.4-0.58




He¢ 56 da thifc bi€u dén cic dac tnmg thuy doéng

Mp= (A ) ctia chan vit 4 c4nh , 6 = 0,58 , e, = 0,04

Bang 20

Ty s6 S6 thit fr cha cdc hé s& rong da thic ¢ 7 ) Sai s8 Pham vi
budc 0 1 2 | 3 4 5 6 tuong d6i | thay ddi
7 16n nhdt% | cha Mp
1.50 -0.2521 | 2.1211 -2.7575 | 2.0387 02111 -1.0548 1 0.3619 -0.24 0.4-0.74
1.45 -0.3188 | 2.7455 -4.5991 144226 -0.9292 | -1.1863 10.3454 - 0.36 0.4-0.74
1.40 -0.3423  [3.1714 - 6.543 8.9728 -6.4994 | 2.2431 -0.3016 | -0.25 0.4-0.72
1.35 -0.4833 37581 -6.1625 |3.8486 | 3.3478 -5.578 1.9845 -0.15 0.4-0.72
1.30 -3.3663 129.7662 | -102.150 | 190.1856 | - 197 293 [08.1395 | -24.5556 |0.42 0.4-0.72
1.25 -0.3372  14.0111 - 124237 | 26.6489 | -32.4221 |20.8054 |- 5.349 -0.38 0.4-0.72
1.20 -0.5484 | 5.6606 - 17.0011 [32.5521 |-356758 |21.106 - 5.36 0.14 0.4-0.72
1.15 0.5217 -3.3929 1 13.8935 |-20.807 | 13.02373 -06183 |- 1.9048 0.2 0.4-0.72
1.10 0.3232 - 1.3445 | 5.9027 -4.718 -4.395 8.9104 -3.9643 1 0.24 0.4-0.71
1.05 0.5079 -2.8895 | 11.3876 | -14.4307 | 4.6145 4.9673 -3.4783 |0.21 0.4-0.70
1.00 1.5059 - 154106 | 74.9288 - 180.196 | 240.5406 |- 169.387 | 48.8889 | 0.17 0.4-0.69
0.95 -0.00516 |1.1544 0.1057 -0.2058 1-24313 |52124 -3.4146 {-0.18 0.4-0.69
0.90 0.5707 -4.8077 12509575 |-51.8158 | 80.2567 |- 16.1254 |- 3.4483 | 0.17 0.4-0.68
0.85 0.04228 1-0.3842 | 13.2115 -44.9446 | 71.7889 | -53.1464 | 13.0612 |-041 0.4-0.67
0.80 -0.6451 [8.1272 -27.7025 153.8404 |-51.399 |1827 - -0.27 0.4-0.65
0.75 -0.9199 |1.8876 -46.5964 | 99.8669 |- 105710 41.9592 |- 0.36 0.4-0.64
0.70 . 2.05192 |-23.5175 | 120.9121 |-291.726 | 3432961 |- 167.0 - -0.41 0.4-0.62
0.65 0.4194 -3.5122 (251026 |- 65.7635 | 87.7201 |-5:.1834 |- -0.16 0.4-0.60
1 0.60 0.3871 -2.3461 | 14.675 -23.4333 110.1028 | - - 0.22 0.4-0.58




He s& da thiic biéu d&n céc dic trung thuy dong K, = f(A ) cia chan vit 4 cinh , 0 = 0,58 ,¢,=0,04

Bang 21

Ty s6 S& thit nr ctia cdc hé sd trong da thuc (7)) Sai s6 Pham vi
budc 0 1 2 3 4 5 6 twong d&i | thay déi
16n nhdt% | cia Np

1.50 0.6087 -0.07794 | 0.9384 -4.9411 |7.3189 - 4.689 1:.1222 -0.45 0.4-0.75
1.45 1.9108 -9.8471 30.5737 - 52.5197 | 50.0943 = 25.1333 | 5.18 0.3 0.4-0.74

11.40 0.4836 1.6464 -8.2719 16,6703 |- 182251 | 10.272] -2.3375 |0.16 0.4-0.75
1.35 1.2627 - 5.6871 19.230U3 - 37.1464 | 39.5905 -22.0472 |5.0144 0.35 0.4-0.75
1.30 - 1.7455 19.0969 -64.6702 | 110.6396 |- 102.700 |48.5872 -9 0.21 0.4-0.71
1:25 2.0415 -14.1218 | 54.3111 -113.899 | 133.1723 | -82.3858 | 21.0769 {0.35 0.4-0.70
1.20 1.4462 - 8.532 31.5573 - 64.6379 | 73.4111 -43.9005 | 10.3125 - 0.34 0.4-0.73
115 1.1341 -6.0902 |22.938 - 48.0286 | 54.6481 -32.0517 |7.5741 0.25 0.4-0.73
1.10 1.1435 -6.6949 | 26.7292 -59.311 72.0034 -45.3815 | 11.619 0.24 0.4-0.73
1:05 0.8241 - 3.8404 15.6144 - 36.9805 | 47.6476 -31.6927 | 8.5 -0.31 0.4-0.72
1.00 0.6426 -3.5125 |20.4261 - 62.9147 | 100.066 -79.9085 |25.3684 |0.44 0.4-0.70
0.95 -0471 0.2182 -39.5967 |83.6107 |-95.4657 |55.3695 -12.5385 | 0.40 0.4-0.69
0.90 0.121 3.3782 -17.7281 |42.5258 |-55.2106 |36.3846 -9.3636 |-0.28 0.4-0.68
0.85 - 1.0141 14.1845 -59.3245 | 122.0269 | -131.825 |68.3217 |-12.0219 |-0.39 0.4-0.67
0.80 0.3604 -0.1047 |-1.0135 1.4419 -0.7956 | - - -0.15 0.4-0.63
0.75 0.3556 -0.3849 | 0.1354 -0.4347 | 0.2962 - - 0.3 0.4-0.63

10.70 0.3446 0.6278 -13.5791 | 66.81 - 158.648 | 183.866 |-83.7607 |-0.2 0.4-0.62
0.65 0.1029 1.4886 - 6.6904 10.896 - 6.807 - - 0.45 0.4-0.60
0.60 -0.3748 | 6.5537 -27.8752 |49.704 - 33.0705 | - - -

0.4-0.58




Bang 22
HE 6 da thitc bidu dén c4c dac trung thuy dong mp= f(A ,) chia chan vitd cdnh, =058 g, = 0,06

Ty s6 ' 6 thit twr clia cdc he s¢ i i
budc fuong déi

16n nhat%

Pham vi
thay déj
cla 1),

0.4-0.75
0.4-0.75 -~
- 0.21 0.4-0.75
- 0.29 0.4-0.75

_ (111785 ]~ 17.9906 | (136028 ] 34433 105 026 Toaom
lmmmmu!m 02" 04073
. . 24034 116993 [3 mm- 0.4-0.73 |
- 6.6175 —76.4708 -47.3896 | 11.9048 |
105 120426 [ 21783 m 0.42 0.4-0.72
m_m-m-m 94737 -0
095 129085 T 31497 st gog |l 2012048 |- 358.853 1053848 [-038 T opcae
mm:mm
8.4095 mmmlml 3900 1037 0.4-0.66
mmmm—_m—amm
075 102333 | 02640 m—_

0.2 0.4-0.63
m_mmm-mmm 04062
065 - 01563 -o.w 04060
S T N E R VY T e I E T To4i Tososs ]




He s6 da thiic bigy dén cdc dic tnmg thuy dong K= f(X ,) clia chan vit4 canh , 6 = 0,75 , €= 0,04

Sai s& Pham vi
tuong ddi | thay déi
160 nhdt% | cpa .

007 " 1045070 |

- 90. - -47. | 040,65 ]
mm-——-219.339 124.5249 1285714
n&m-mm
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Barng 24
He s6 da thic biéu dén c4c dac tnmg thuy dong Mp = (X ) clia chan vit 4 cinh , 6 = 15 ,e,=0,04

Ty s6 f S6 thif fir clia cdc he s6 trong da thic 7/ | Sai s§ Pham vi
buéc F 0 1 2 3 4 5 6 | wongdsi | thay déi
' | 16n nh4t% cla 1,
1.50 -0.0191  [3.5652  |-16.4139 | 37.90¢ -43.7018 124.7148 [-55102 |02 0.4-0.70
1.45 L0172 |-4.9301 [11.2859 1-8.0309 ©2.2422 |-5.4428 [-1.8947 1018 0.4-0.70
04644 |-09142 |- 11831 136340 -24.1711 [17.5403 |47 0.24 0.4-0.69
0.5916 L7709 10.9596 11.7479 1-24.6177 | 19.1363 -5.3702 019 0.4-0.70 |
-1.4546 1 14.4809 |-52.5186 11057547 1 117.7695 168.4907 1-16 2954 0.19 0.4-0.70
_ 1-0.09304 15,7532 |- 18.0476 1435157 |- 66.0471 | 444839 -11.875 1018 0.4-0.69
!jl.zo 102784 | -88.617 | 319.8531 |- 600.660 16250578 |-342.215 1770 0.42 0.4-0.69
1.15 0.47 -3.2787 |15.1415 |- 283606 | 28.7078 | -152084 13.2203 042 0.4-0.68
(110 [-37603 389117 |-157.905 |346.25%7 | -422.591 [271.6719 [72.0 0.22 0.4-0.67
| 1.05 10.1696 (02465 " [-08637 1102178 |-22.976] 214141 |-7.6159 |0.14 0.4-0.66
1.00 |-0.1781 [4.1175 - 18.9108 |56.4535 |-90.5347 74.2893  [-24.8781 |0.15 0.4-0.65 |
0.95 0.7977 |-55323 184188 |- 13.4743 | -32.5724 [62.4244 |- 31.5385 0.14 0.4-0.64 |
0.90 42743 | -41.2766 | 166.6228 |-325.005 13141046 |- 120.944 |- 0.18 0.4-0.63
0.85 2.849 2257621 1936703 |- 131.294 | 7.8645 149.3512 |-102.569 | 0.45 0.4-0.62
| 0.80 2.8461  |-30.1654 | 138.0621 |- 304.165 |336.0089 |- 153.571 | 5.3g4¢ 0.2 0.4-0.61
0.75 -0.1985 57552 12335547 | 1205443 |- 233.872 [235.6991 |- 99 1663 0.18 0.4-0.60
0.70 -0.0058 12.0133 1438124 |10.9308 1-95625 |- - 0.16 0.4-0.59
0.65 09802  111.9526 [-42.267 [7381c3 | -49.3373 |- : 0.17 04-0.57 |
0.60 -17514 [21.2985 -82.0565 | 151.2403 |- 104.025 |- - 0.28 0.4-0.56 |




Bang 26

He s6 da thitc bidu dén cdc déc trung thuy déng M, = f(X p) clia chan vit 4 cénh , 8 = 0,75 , ¢, = 0,06

Ty s& SO thit tir ctlia cdc hé s6 trong da thitc /G/ Sai s6 Pham vi
budc 0 1 2 3 4 5 6 trong d6i | thay déi
16n nhidt% | c(ia Np
1.50 11.3511 -79.081  [231.1569 |-352.817 | 299.0853 |- 133.530 [ 24.5 - 0.44 0.4-0.71
1.45 -0.01152 | 1.4177 -3.4143 7.3038 -8.1248 | 4.5932 1.087 -0.2 0.4-0.72
1.40 0.2774 -0.8345 |3.8579 -4.6479 | 25111 -0.2057 |-0.2414 |-0.17 0.4-0.73
1.35 0.9492 - 5.4896 16.5633 21.3926 | 12.9431 2.3711 -0.5 -0.26 0.4-0.72
1.30 0.1839 0315 - 1.243] 7.3087 - 12.653 | 9.6661 -2.8654 |-022 0.4-0.72
1.25 04601  |-2.5531 1105715 |[-16.994 | 142446 |-5.6531 10642 [0.165  |0.4-0.72
1.20 1.1469 -8.8477 | 34.634 - 65.353 | 68.4303 - 37.7546 | 8.4607 0.2 0.4-0.72
1.15 2.5758 -23.1746 | 93.601 -192.104 1 219.0521 |- 131.678 | 32.4545 0.22 0.4-0.71
1.10 -5.4625 | 555511 -222.839 1477.3654 | -3567.285 |354.7746 | - 91.5 -0.23 0.4-0.70
1.05 0.7867 -7.6544 1 40.1902 -98.5136 [ 133.1735 |-94.3478 |27.1154 - 0.32 0.4-0.70
1.00 -2.5741 27.483 110.2224 | 239.923 | -288.517 |181.5105 |-47 0.25 . 10.4-0.69
0.95 2.0543 - 234861 |122.1243 |- 320.367 | 466.2625 | - 357354 | 112.2222 |-0.21 0.4-0.68
0.90 -0.5857 15.3277 -6.143 -21.3018 | 81.9942 |-99.8384 |41.9048 - (.19 0.4-0.67
0.85 -0.2466 | 1.7492 9.8895 -59.1106 | 132.668 | -137.250 [53.7759 0.2 0.4-0.65
0.80 7.2358 - 92.5683 | 500.0048 | - 1400.89 |2174.66 |- 1775.62 595 ]-022 0.4-0.64
0.75 1.7973 -17.6737 | 72.755 - 106.983 | - 16.446 [ 189.8881 |-134.821 | 0.44 0.4-0.62
0.70 £.82 - 15.8857 1452487 150.5817 |4502607 | 770566 |- 439.673 | -0.36 0.4-0.59
0.65 1.5177 - 13.0608 | 34.0173 87.1957 | -558.520 |961.6766 |- 173.529 | 0.24 0.4-0.57
0.60 0.6567 -5.6675 | 28.535 -49.3915 | 28.5301 - - 0.25 | 0.4-0.54




Chuong 3

XAC DINH CA(, CHI TIEU KY THUAT-KHAI
THAC LUA TO HOP CHAN VIT-THAN TAU TAI
CAC CIE DO CONG TAC KHAC NHAU

3.1 Xay dung ddc trung chén vit

Keét qua tinh todn cdc dac trung van hanh cita fu trén may tinh, ma chiing
[a co s& dé xay dung hé so ky thuat va giai quyét cdc nhiém vu san xudt di
khong thé hign cu thé cdc chi tieu k§ thuat-khai thc clia t8 hop chan vit-than tau
tai cdc ch€ d¢ cong tdc khdc nhau. Nhe sir dung cdc phuong phép dé thj dé giai
quy€t vdn d€ ndy ma cic nhuoe diém néu trén s& dugc khic phuc bing cich xay
dung cdc dudng cong R=f(v,) va N = f(v,). Tuy nhién cong viéc nay cin dugc
thue hién khi giai quy&t méi bai todn riéng 1& c6 lien quan dén céc ché dd cong
tic dd dugc lya chon ciia tau. Mdy tinh dién ti khéng c6 khé ning true tigp xay
dung d6 thi. Ddng that khi giai quyet phén 16n cédc cdc bai todn van hanh ciia thu
ma chiing cling ¢6 ¥ nghia thuc t& nh4t dinh, cling véi viéc 4p dung phuong phap
s0 da tao khé ning nghién ctiu céc chi tieu k¥ thuat-khai théc ctia t8 hop néu trén
tng v6i méi ché€ do cong tdc ciia chiing nhd mdy tinh dién tir.

Biac trung chén vit , ciing nhu méi quan h¢ ctia cong sudt c6 ich ciia déng
cd do chan vit yéu cdu , N, =f(v,) hoic N, =f(ny) ma chiing 12 k&t qua twong téc
clia cdc y&u td chinh clia t6 hgp néu trén ¢6 thé duge biéu dién dudi dang cdc

bi€u thitc giai tich sau:

N =C 4

¢ Nso

(17)

—— ' . 3
Ne - Ci\"”,\l
trong dé C va C'y — hiing s6.
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Ciing véi biéu thiic

N, = 0,514 v.R/(MmMesN Zp) (13a)

cdn tinh dén aoh hudng ctia méi quan he R = f(vy), clia cdc dac trung tuong tac
ciia chan vit va than tau , cling nhu Anh hudng cba cic yéu 16 chan vit v ché d¢
cong tac ctia ching. Tir quan diém nay viéc tinh todn dac trung chan vit c6 thé
duge thue hién nhd viée dp dung thuat todn duge gidi thiéu trén hinh 04.

Can ot vio so d6 thuat todn nay , sau khi tinh todn vd déng nhdt hod céc

céc hiing s6 ddi vdi bai todn da cho A, BE, D, DS, Z, TR, RE, SA, IU ciing nhu

IE = 0,514.60/D; 1A1 = 1/ 0,514 NyTirs (18b)
cin lap ra vong ldp ngoai de thay déi cdc tham s6 i (I) ma tham s6 nay s& cd
phiém vu xédc dinh gid tri toc d¢ clia tau v, tr ma tran téc do da cho trude vy
Bén trong vong lap ndy cn (4 chifc vong lip thiét 1ap ma tran cong tAdc cla cic
gid tri téng luc kéo c6 fch Py1. Ma tran nay duge thiét 1ap tir cac gid tri 101 rac
ctia ham s6 Aprp = f(Porn)-

Gi4 thiét ring, doi véi chuyén dong ding P, =R , nho ¢6 cong thiic ndi suy
Lagrang gid tri A, tuong Gng véi gid trj dd cho cta R =f(v,) dugc xdc dinh trude
ldc nhan duge mdi quan hg Ap = f(P,1). Bang cdch nhu vy cdc dai lugng da tim
duge ciia A, s& duge sit dung 4é x4c dinh céc dac trung cha t6 hop TBD-than tau
tai cdc ché do cong tic ctia thu dugc bao him bdi vong 13p ngoai.

D& tinh todn Py phit hop véi thuat todn da duge khao sit trude day nham
xdc dinh cdc dic trung thuy dong cita chan vit & ch€ do tu do ta cédn st dung

phép ndi suy tuye€n tinh céc gid tri
K, =f (A H/D, 0, €, 2); - (19)

VK, = £( (Ap, H/D, 8, €0,7) | (20)




Dt liéu vao

1 [Tinh RESA, IEJAL IA, IU,A.BE,
\ 7, TR, bS,pb; i =1;

181 h=9;, Tinh Y, TR=Y, h =10; -
Tinh Y, t=7Y;
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theo ty s6 budc va ty s6 dia ( trong truding hop cln thiét ¢6 thé c6 ca chiéu day

tuong ddi clia canh).

Viéc tinh todn cdc ddc trung thuy dong clia chan vit va déc trung tuong tdc

7
Y= U0, 1)
I=1

ctia chiing v6i than tau dya trén cd s& dp dung da thic ma k&t qua clia viéc dp
dyng chiing & giai doan dau clia qua trinh thyc hién thudt todn - trong qué trinh
thanh lap ma tran cdc gid tri lyc ddy téng P, trong gdi han thay déi =1,2,..,
Q va h = 1 +4 s& duge gdn cho hé s6 K,, vi vay viéc tinh todn he s8 K, trong
vong lip nay 1a khong cén thiét. Viéc tiét kiem khéi lugng tinh todn nhu vdy s&
dat dugc nhd dua vao vong ldp phép tinh ¢4 diéu kién kép ma nd s€ ¢ nhiém
vu didu khién qué trinh chuyén tdi tinh todn ca hai hé s& K, va VK, chi sau khi
ket thiic viéc tao nén ma tran cong tic Py khi 11> Q.

Cac he ns§ Uy, cha da thiic (21) dugc chia trong ma tran ngudn tuong ung
U[10,7]. Ma tran nay duge 1ap nén phy thudc vao zp, H/D, 0, e, va xe-ri chan vit
duge st dung theo cdc bang 5 - 20. Nhu da gigi thieu trong phdn trude 4 dong
dau tién chia ma tran U[10,7] s& tao nén nhém cdc yéu t6 tham gia viéc xdc dinh
hé s6 K,, 4 dong thit hai — s& xdc dinl‘; he s6 VK,. Cdc dong chin trong 8 dong
ddu tien s& tuong tng véi gid tii bing bidu d6 16n nhit cha ty s6 (H/D),, cdc
dong 1& — gid trj bé nhat cha ty s6 (H/D),. Cip dong 1& clia ma tran (dong thi
nhat va tha hai, thit ndm va thit sdu) cdn chia cdc yéu té twong ting vot gia fri
bing bifu d6 bé nhdt chia ty s& dia 8,(D1), cdc cap dong chén (dong thit ba va
thé tu, dong thit biy va thit tim) — cdc y&u t§ tuong tng vdi cdc gid tri bang
biu dé 16n nhit clia t§ s6 dia 0,(D2). Viéc lua chon (H/D), va (H/D), s€ dugc
tién hanh nhu the ndo dé dé cdc gid tri dd cho cla ty s6 H/D va ty s dia O s€
nim trong gidi han (H/D), s H/D<(H/D), va 8,<0<0,.
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Tén s6 quay clia chan vit s& tham gia vio Viéc tinh todn cdc gid tri Py trong

céc giai doan ti€p theo
gy = V(L IE/Ns - (22)

T4t ci céc dic trung K thuat-khai théc cta t8 hop chan vit-than tau sé& dugc
xéc dinh d&i véi gid tri da duge tim ra clia dai iwgng Ap bang phuong phép ndi
suy trong cdc giai doan tinh todn ti€p theo. C6 nghia ring, khi 1> Q, theo biéu
thite (21) cdc he s6 K va K, s& dugc xéc dinh. (3 ¢4 hai giai doan tinh todn cdc
hé s6 tuong tac ¥ va t déu duge tinh v6i gia thiét ring, mé&i quan hé cla ching
Va1 Ap theo. cAc $6 ligu thir mo hinh tau hanh déu duge bidu dién dudi dang cic
da thitc kiéu (21) ma cdc hé & cua da thitc dd duge trung binh hod tuong ng véi
cdc dong trude (h=9) va tiép theo (h=10) ctia ma tran U[10,7].

'Nho vige thue hign mdi vong tap ngoai doi v6i tat ca céc gié tri dé cho trude
ctia R, =f(vy) theo cong thitc (4), (15), (70, 88) [1], tacd thé tinh duge cdc dai
lugng N, M, N> Mg cling nhu tdng lyc ddy clia chan vit dugc tao ra & ché do tinh
toan P,

P, =N_JA 12,m,/Vs- (23)
Do trong truding hop di cho , bai todn dugc gidi bing phuong phap ndi suy , cho
nén dé kiém tra do chinh xéc cia viéc gidi né ta cén ti&n hanh tinh hiéu s6 tuong
d6i gifta lyc ddy tong véi luc can chuyén dong clia tau dudi dang

AR = (P,, — R) /(P,; + R) 200%. , (24)

Viéc x4c dinh cic dic trung thuy dong luc ciia chan vit theo so d6 thudt
todn da duoc gidi thieu & trén s& dugc thuc hién bing chuong trinh 2. Chuong
trinh nay duge viét bing ngon ngli 1ap trinh Pascal.

Chuong (rinh 02 ( xer trang 55-62)
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Program pPAC_TRUNG_CHAN_VIT;

USES printer;

Type mangl=array[1..100] of real;

‘ mang2=array[1..17] of reali
mang4=array[1..10,l..7] of real:;
mang=array{1..l?,1..16] of longint;

Const Gamma=10.25;DBL=0.65;L=60;B=9;T=3.5;Ro=104;11=l;1251;

Vsh=11;Vsk=12;Hv=0.2;Ntapt=0.9B;Ntab:0.96;Zp=1;D=3.280;H
=2,940;
Tta:O.55;Tta1=0.5;Tta2=0.65;HD=0.92;HDl=O.9;
HD2=0.95;2=3}
B
Lamdappﬁo.1;ste=0.1;GH=1.4;Q1=0.6;Q2=0.7;Q3=0.06;
Var RE,SA,IE,IAl,IA,IU,A,BE,Zi,TRi,DS,DD,C,Lamdat,SS,
Phi,Ti,Ntag,Ntak,Eel,PhiR,ms,ts,Lamd:REAL:
Ne,Vs,R,Y,Sd,Ee,Lamdap,j,Nm,Kl,KZ,Ntap,Pet:mangl;
U:mangd!
EL,p,v,ht,s,Q,i,k,f,w,UK,hk,TEzinteger;
kt,vt,mt:boolean;
Functicn SUCCANKEO(Zt:integer;Vst:real}:real;
Var Lamda,LCN,X,OC,CSI,GEG,CRO,El,FZ,BT,Cl,CZ,CO,D:real;
CSItr,CSIS:mang2;
Nk,CSR,OG:mangl;
TR, m:integer;
nt:boolean;
Function Noitsuy(l::eal;Ttr,g:integex)zreal;
yar x0,%:mang2i
Cimang’
tong:real;
begin

C[l,l]:ﬂ963;C[1,21::lOﬂl;C[l,3]:=1025;C[1,4]:=1033;C{1,5]:=1026;C[l,6]:$103
3;C{1,7]:=968;C[1,8}:=933;

C[l,9]::910;C[1,10]:=900;C[1,L1}::890;C[1,121:=862;C{1,13]:=814;C[1,14]:=73
4;CI1,15]::637;C[1,16}:=527;
C{2,l]:=931;C[2,2}:=975;C[2,3]:=998;C{2,4]:=1005;C[2,5]:=1000;C{2,6]:=977;C
[2,7]:=937;C{2,8]:=903; .
C[2,9}:=879;C[2,10]:=867;C[2,11]:=859;C[2,12}:=833;C[2,13}:=786;C{2,14]:=7l
3;C[2,15]:=613;C[2,16]:£500:
C[3,1]:=887;C[3,2]:=926;C[3,3]:=951;C{3,4]:=963;C[3,5]:=959:C[3,6}:=937;C{§
,7]:=903;C[3,8]:=865;
C[3,9]:=842;C[3,10]:=830;C[3,1l]:=820;C[3,12]:=791;C[3,13}:=743;C[3,14]:=67

5;C[3,15]:=579;Ci3,16]:=477;

C[4,1]1$851;C{4,2]:=89i;C[4,31:=915;C[4,4]:=926;C[4,5]:=920;C[4,6}::894;C[4
,7]:=858;C[4,8]:=825;
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C[4,9]::800;0[4,10]:;788;C[4,11]:z777;C[4,1211=753;C[4,13]:=708;Ci4,14}:z63
T;C[4,15]:=540;C[4,16]:5443;

C[5,1]:=BO9;C{5,2]:=850;C{5,3]:=874;C[5,4]:$880;C[5,51:=874;C[5,6]:5853;C[5
,7]:=815;C[5,8]:=780;

Ci5,9]:=760;C[5,10]:=747;C[5,111:=737;C[5,12]:5711;C[5,13]:s666;C[5,14]:$60
0;C[5,15]:=507;CI5,16]:=415;
C{6,1]:#760;C[6,2]:=800;C{6,3]:=822;C[6,41:=832;C[6,5]:=827;C[6,6]:5803;C[6
,7]:=764;C[6,8]:=728;
C[6,9]:z707;C[6,10]:=697;Ci6,11]:=685;C[6,12]==660;CI6,13}:=612;C[6,14]:=54
5;C[6,15]:=454;C[6,16]:=37l;
C[?,l]::716;CL7,2}:z749;C[7,3]:=770;C[7,41:=777;C[7,5]:=770;C[7,6]:$747;C{7
,7]:=712;C[7;B]:=677;
C[7,9]:=65B;C[7,10}:=646;C{7,1L]::631;C[7,12]:=605;C[7,131:=559;C[7,14]:z49
0;C[7,15}:=400;C[7,l6]::331;
C[8,11:=665;C[8,2]:z699;C[8,3}:z714;C[8,4}:=720;C[8,51:2715;CLB,6]:ﬂ694;C[8
,7}:=657;C{B,81:=621;
C{B,Q}1=606;C[B,10]::SBB;C[B,iL]:=575;C[8,12]:=548;C{8,l3]:ZSO3;CI8,141::42
7:C[B,15]12350;C£8,16]::293;
C[9,l}:=615;CL9,2]:=642;C[9,3]:=662;C[9,4]:=669;C[9,5}:=663;C{9,6]:=641;C[9
,7]:z607;C19,B}::572;
C[9,9]::548;C[9,101:=536;C{9,ll]:ZBZO;C[9,12]::498;C[9,13]:=448;C[9,14]:=37
3;C{9,15]:=307;C[9,161::266;
C[10,11:=560;C[10,2}::583;C[10,31:2599;C[10,4]:=605;C[LO,5]::600;C[10,6]::5
Bl;C[lD,?]::546;C[l0,81:=511;
C[10,9]:i514;C[10,101:£496;C[10,1l]12481;0[10,12}:=466;C[10,13]:=436;C[i0,1
41:=388;Ci10,15]::323;C[10,L6]:=233;
C[ll,l]::SOZ;C[ll,Z]:=526;C{11,3]:z542;C[11,4]:=547;C[11,5}:ZS42;CEL1,6]::5
22;C[11,7]:=49l;6[11,8]::463;
C[11,91:=443;C[ll,10]:=434;CL11,11}::422;0111,12]::39L;C[ll,13]:=342;C1ll,l

4}:=280;C[11,15}:=239;C[11,161::220;

C[lZ,l]::447;C[12,2}13469;C[12,3l::QBO;C[12,4]:=485;C112,5]:z481;C[12,61==4
64;C[12,7}:$435;C[12,8}:=408:
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C{12,9]:ﬁ392;C[12,10]:i384;C[12,11]::370;C[12,12]:=320;C[12,13]:=298;C{12,1

4]:x247;C[12,15}:EZZO;C[12,16]:5212;

C[13,1]:=393;C[13,2]:$416;C[13,3]:=427;C[13,4]:=432;C[13,51:
10;C[13,7]:=385;C[13,81:=360:

C{l3,9}:=346;C[13,10]:=340;C[13,11]:=326;C[13,12]::301;C[l3,
4]:=220;Cf13,15]:=209;C{13,16]:=209;

C[14,1]:=340;C[14,2]:=357;C[14,3]:=367;C[14,4]:$369;C[14,5]:
50;C[14,7]:=329;C[14,B}:ﬂ311;

C[14,9}:=298;C[14,10]:=287;C[14,11]:=277;CE14,12]:2258;0[14,
4]:=214;C[14,15]:=209;C[14,16]1$209;

C[15,1]:=290;C[15,2]:=304;C[15,3]:=311;C[15,4]:=313;C[15,5]:
97;C[15,7]::281;C[15,B}:ﬂ268;

CE15,9}::261;C[l5,10}:=254;C[15,ll]:£247;C[15,12]:=233;C[15,
4]::210;0{15,15]:=209;C[15,16]:=209;

C[16,1}::233;C[16,2]:=248;C[16,3]:=254;C[l6,4}:=254;C[l6,5]:
43;0[16,7]:=234;C[16,8}:=228;

C[16,9]:2224;C[16,10]::222;0[16,11]:=217;C[16,12]:=214;C[16,
4]:=210;C[16,15]:ﬁ209;C[16,16}::209;

C[l?,l]:=l95;C[17,2]:2197:C[17,3}::198;C{17,4]:=199;C{17,5}:
03;C{17,71:=203;C[17,8]:3204;

C[17,9]:=204;C{17,10]:=205;C{l7,1ij::205;C[17,12]:=206;C[l7,
4}:=210;C[l7,15]:=209;C[17,L6]:=209;

20[1]:=0.5;
for w:=2 to 16 do
xO[w]:=x0[wﬂ1]+0.l;
for wi=g—1 to g do
begin
ms:=1;
for ki=g-1 to ¢ do
if w<>k then ms:=ms*(x0[w]—x0[k]);
% [w] t=ms;
end;
tong:=0;
for wi=g-1 to g do
begin
‘tsi=1;
for k:=g-1 to g do
1f werk then ts:=ts*(l—x0[k]);
tonq:=tong+C[Ttr,w}*ts/x[w];
end;
Noi suy:=tong:

=427;C[13,61:=4

13]:=262;C(13,1

=364;C[14,6) =3

13]:=230;C[14,l

=308;:C[15,6]:=2

13]:=216:C[15,1

=251:C[16,6]):=2

13]:=211;C{16,1

=201;C[17,6]:72

+=207:C[17,1

;
|
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end;

CRO:=145.91*Gamma*DEL*B*T*x*SQRT(CSI)/Lamda;

Begin
Case Zt of
1: xi=1;
2: x:=1.03;
3: x:=1.075¢
4: x:1=1.10;
end;
if L>= 100 then Lamda:=1
else Lamda:=0.7+0.03*SQRT(L);
CsT:=10*DEL*B/ L
writeln(‘CSIzﬂ', C5I:3:3);
GEO:ﬂSQRT(CSI/L):
LCN:=gamma*del*b*t*L;
writeln{'LCN:=',LCN:2:2);
Si=17y
if ©SI<>l.2 then
begin
While S<l6 do
begin

BT:=0.,1*(5-1};
OG{S}::0.5+BT;

if g<=3 then c31s(sl:=1.
else csers(s]:=1.

CSIS[17]:=0.3;
g:1=3+1%;
end;
TR:=0; kt:=true;
while kt do
bagin
TR:=TR+L;
CSItr[TR]:=CSIS[TR];

if cSItr[TRI<CSI then kt:
if TR=17 then kt:=false;

end;
writeln('TR:= v,TRY

caTtr [(TR-11:=CSIS(TR-1];
bi= CSItr[TR-1}-CSItr{TR}:

Fl:= CSItr[TR—l]—CSI;
F2:¢CSItr{TR]—CSI;
end;
oC =Vst*GED;
nt:=truej
m:=0;
while nt do
begin
m:=m+1l;

if 0C<OG(m] then nt:=false;

end;

if ¢si=1.2 then C0:=noi_suy(OC,TR,m):

1f ©SI<»1.2 then
begin

C1:=noi_suy{OC,TR—1,m);

C2:=noi_suy(OC,TR,m):

CO:=(F1*C1—F2*C2)/(10*D);
writeln('C0:=‘,C0:5:3);

end;

£,05* (S+1});
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End;

SUCCANKEO:ﬁCRO*SQR(Vst)/CO;

Function Hammu(Bien:real;Mu:integer):real;
Var Po:integer;
Ham: real;

Begin

If Mu<>0 then

Begin
Ham:=Bien;
Po:=1;
while Po<Mu do
begin
Ham:=Ham*Bien;
Po:=Po+l;
end;
End;

Hammu : =Ham;
If Mu=0 then Hammu:=Ll;

End;
Begin
Ui, 1}
uli, 4]
U[1,53]

urz,11]
uf2,4)
urz,s]

uls, 1]
U3, 5]

U4, 1]
ui4,s]
uls, 1]
uls,4]
u[s, 5}

Ue, 1]
ule, 4]
ule, 51t

U7, 1l
u(7,5]

urs,1]
uls,q]
U8, sl

:=0.3863;U[1,2}:=—O.4911;U[1,3]222.3602;
1=-12,6796;
:=30.8548;U[1,6]::435.6525;U[1,7]:=15.8022;

v=0,4002;U§2,2] 1=-0.2175;U(2,3]:=-0.3298;
1=—-0.2287;
v 646;U[2, 6 :=-2.196;U(2,7]:1=0.9746;

150.3855;U{3,2]:=m0.272;UI3,3]:=0.05486;U[3,4}:=~3.5912;
:=13.2502;U[3,6}::#19.1996;U[3,7]:=1G.0166;

:30.4086;U[4,2]:2—0.1932;U{4,3]:=~O.8179;U{4,4]:=0.6865;
:=2.4136;U{4,6]:fA5.5136;U[4,7}:=3.2056;
1=0.2192;U[5,2]: ~0,03561;U[5,3]:=~0.2231;

1=0,9267;

:2-2.8933;U[5,6]:=3.9705;U{5,7]:=—1.9756;

:=0.2321;U[6,2]:=—0.04484;U[6,3]:=—D.1459;
:=0.3592;
:=—O.9326;U[6,6]:=l.05559;U[6,7]:=—0.4265:

:=O.2293;U[7,2]::0.005562;U[7,3]:=-O.909;U[7,4j:=3.6845;
:=—8.8137;U[7,6j:310.8212;U[7,7]:=—5.2526;

:=O.2453;U{8,2]:=—0.066GS;U[8,3}::"0.1158;
+=-0,1556;
:=0.3517;U[8,6}:=O‘09449;U[8,7]:=—O.3341;

UX:=Trunc( (GH-lamdapp) /ste]};

Q:=UK+1;

Lamdap [1] :=Lamdapp;

for 1:=2 te Q do Lamdap[i}:ﬁLamdap[im1}+ste;

RE:=Hammu{D,4);
SA: =Harmu (D, 5} ;
IE:=0.514*60/D;
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IAl:=1/(0.514*Ntab*Ntapt);
IA:ﬁZ*Pi*IZ*Ro*SA/{IAl*O.SlG*Hammu(60,3));
IU:=Il*Ro*RE/SQR(60);

A:=TtaZ2-Tta;

BE:=Tta-Ttal:

7i:=HD2-HD;

TRi :=HD-HDL;

DS:=HD2-HD1;

DD:=Ttal-Ttal;

write{'Muon tinh cho bao nhieu gia tri toc do ') i;readln{TE);
For i:=1 to TE do

Begin
wxite('Vs{',i,’]m');readln(Vs{i]);
pi=1;
R[i]:=SUCCANKEO(Zp,VS[i]);
55:=R[1];

While p<=0Q do
Begin
ht:=1;
vti=true;
While vt do
Begin
Lamd:=Lamdapip]
kt:=true;
While kt do
Begin
vi=1;
While v<=2 do
Begin
E;L:zl;
While EL<=2 do
Begin
Y[EL] :=0;

For f:=1 to 7 do
Y{EL]:ﬂY[EL]+U[ht,f]*Hammu(Lamd,fﬁl);
FEL:=EL+1;

hit:=ht+Ll;

End;
Sd[v]:={Zi*Y{L}+TRi*Y[2]}/DS;
vi=v+l;

End;
Cy=(A*3d{1]+BE*Sd[2})/DD;
write (*C:=',C:12:5});
if p>rQ then

Begin

If ht<>5 then

Begin

K2[1]:=SQRI(C};
kt:=false;

End;

If ht=5 then KL[i]:=C;

End;

If p<=Q then

Begin

kt:=false;
K1[i]:=C;
End;
End;
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if Zp=1 then
Begin
Phi£=0.5*Del—0.05;
Ti3;=Q1*Phi;
End;
1f Zp=2 then
Begin
phi:=0.55*Del-0.2!
Ti:=0Q2*Phi+Q3;
£nd;
Nm[i]:=V5[i]*(1—Phi)*IE/Lamd;
If p<=Q then Pe[p}:=K1[i}*SQR(Nm[i})*(1—Ti)*IU*Zp;
If p>=Q then
Begin
mE:=true;
hk:=0;
While mt do
Begin
hk:=hk+1;
If §5>Pefhk] then mt:=false;
End;
el:=hk:
for w:=hk-1 te hk do
begin
ms:=1;
for k:=hk-1 to hk do
if w<>k then ms:=ms*{Pe[w]—Pe[k]);
Jlw]i=ms;

end;
patii] =0y
for w:=hk-1 to hk do
begin
Ls:=1L;

for k:=hk-1 te hk do
if w<>»k then tgi=ts* (R[L]~Felkil;
Pet[i]:=Pet{i]+Lamdap[w]*ts/j[w];
end;
hk:=ptl;
Lamdap[hk]:=?et[i];
ht:=1;
pr=Q+l;
End;
If hk=Q+2 then vt:=false;
If p<Q then
Begin
p:=p+l;
vti=false:
End;
End;
End;
Ntap[i}:=K1[i]*Lamd/(2*pi*K2{i]);
Ntak:=(1-Ti)*I1/({1-Phi)*I2);
Ntag:thap{i]*Ntak;
Ne[i]:ﬁ0.514*Vs[i}*R[i]/(IOOO*Ntap[i]*Ntak*Ntab*Ntapt*Zp);
Pel:=Ne[i] *IAL*Zp*Ntag/Vs[i];
PhiR:=2*(PelﬂR[i]}/(Pe1+R[i1);
. writeln(‘PhiR:z',PhiR:S:S);
End;
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writeln{lst, '+
writeln(lst, '}
writeln({lst, '+
for i:=1 tc TE

Begin ‘
writeln(lst,
"SK2[1]):2:1,
writeln{lskt,

End;
readln;
End.

———————————————————————————————————————————— .'.r ;
Lamda | K1l | K2 | MNtap [ MNe(kw)|');
———————————————————————————————————————————— +) ;
do
"I, Pet(il:2:i2, " | CRLLA) 204,00

Iy Ntap[i):3:5, 1) ', Neli]:2:2,' 1),
e e e +');
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3.2 Xdy dung cdc ddc trung van hanh ctia t8 hop chdn vit-thdan tdu

theo cdc ddic trung han ché ctia dong co

Hoat ddng cta td hop chan vit-than tau theo dic trung chan vit dd duge
xem xét O trén theo quan diém chi tieu k§ thuat khai thdc c6 thé dugce dp dung
trong gidi han nhat dinh. Ché d¢ duge xdc dinh bdi diém giao nhau gifta dudng
cong dic trung ctia chin vit véi dudng cong dac trung han ch€ cia dong co
duoc coi 1a ch& dg cong tac cao nhét. Vi iri cla dudng cong dic trung han ché
dugc xéc dinh boi miic cho phép clia cdc tham s& dic trung cho ting sudt co hoe
vA nhiét clia dong co, dam bao ché do cong tac lau dai va tin cdy trong phamn vi
t6c do quay cla truc dong cd.

Hoat dong clia dong cd chinh tau thuy theo ddc trung han ché duogc gia
dinh bdi s1r mong mudh dat duge cde chi tigu tdc do va luc kéo cao nhdt cia td
hop thiét bi tuong tdc clia tau tng véi cdc diéu kién khai thdc khdc nhau khi su
dung t6i da cong sudt ctia dong co. Phuang phdp xéc dinh cdc dac trung han ché
ma chiing dugc coi [a tai trong gidi han doi véi vige khai thac lau dai dong co
diesel tau thuy di duge tinh bay diy dil trong nhiéu cong trinh nghién ciu.

Viéc nghién ctiu cdc chi tieu k§ thuat — khai théc cla td hop chan vit-than
thu tng v&i ché do cong tac ctia dong co theo dac trung han ch& ¢6 thé duge tién
hanh trén co s& thudt todn da duge gidi thigu trén hinh 05. Céc s6 lieu xudt phat
dé thuc hién viéc nghién ctiu phtl hop véi thudt todn da néu trén ja méi quan he¢
clia stic can véi toc do chuyén dong clia tau ting v6i ch& do cong tic da cho
trude . Ché do nay s& xéc dinh vi trf chia dudng cong déc trung chan vit va dudng
cong dic trung han ch€ dudi dang cong suit dong co N, 12 ham clia tdn s6 quay
chia truc dong co ny,. Pic trung R = f(vy) dugc cho bdi cdc ma tran clia cdc gid
tri R, vav,,trongdd i=1,2, .G: dic trung han ch€ dugc cho mdt cdch tong
quét bdi cdc ma trin Ny, Va Ny trong dé 1=1,2,.N.

Sau khi tinh todn va déng nhat hod cic dai lugng hing s& da dugc dua ra

trong muc 3.1 tham gia vad viéc tinh todn da cho , viée thue hién thuat toan s&€
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duoe tién hanh & vong lip ngoai clia sy thay ddi gia s8 t6c do chuyén dong ciia
tau S . Vong lap nay bao ham ca ba giai doan. ( giai doan thit nhét theo cdc gid
tri dd cho clia t6c do v, trong lin gin diing ddu tien ( hoidc gia tri da duoc tim ra
trong 14n gn diing ti€p theo) v theo giasd S bing phuong phép ndi suy theo
cong thiic Lagrang cdn xdc dinh gid tri sic can cua thu R dng véitéc do v, + 5.
Giai doan ndy duge mé ta mot cach chi tiet trén hinh 05,

Giai doan thi hai trong vong lap thay déi tham s [T =1, 2, .., Q khi h =
| +4 cAn tién hanh lua chon trong cdc ma tran ngudn da cho céc gid trj cia A, v
tinh todn céc gid tri ctia he s6 luc ddy K, = f(\,) ting véi cdc gid tri bing bicu d6
di cho trude (H/D), SH/D<(H/D), va §,<0<6, Sau dé khi h =9 va h =10 cin
ti€n hanh tinh todn tuong ting cdc gid (ri clia hé s& dong theo W, va dong huit ;.
Céc tinh todn & giai doan thit hai ( phin trong tam cua so d6 thuat todn H.05)
duge thuc hign nhd dp dung cic da thic (21) vd ma trén ngudn hai chiéu
ULL0,71.

Tiép tuc , theo gid tri ctia Ay dil duge lya chon tir ma tran dd cho ma cdc
gi4 tri ndy dd dugc tim ra trong trong cdc ldn gdn diing ddu tién va 1in gin ding
ti€p theo , theo gid tri v, vd Wy, , theo cong thiic (22) cdn xdc dinh tin s6 quay
ctia chan vit nygy.

Cidc gi4 tri nhan duge clia cdc dai lugng Ky, nyyy, Uy sau khi ket thiic mbi
vbhg lip thay déi IT s& tham gia vo viéce tinh todn céc gid tri téng Iyc kéo c6 ich

Pn=Kng(-t) Uz (25)
ma tir d6 trong vong lap thay déi tham s& [T s& hinh thanh ma tran céng tdc . Céc
y&u t§ ctia ma tran phit hop v6i cde y€u t6 clia ma tran da cho Apr s&€ dugc st
dung d€ néi suy dai lugng A theo R ma né da duge tim ra trong ldn gin ding &
giai doan thit nhét. & giai doan thii hai trong vong 1ap bé sung IT=Q + [ cdn tinh
céhc gid tri cha cdc dai lugng sau: |

K, =f(\, H/D, 8, e, 2); (26)
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VK, = £'( N, H/D, 0, €, 2); (27)

y = £,(h) vat= (), (28)
ciing nhu tin s& quay ciia chan vit iy, va theo (15) cAn x4c dinh d¢ 16n cua cong
sudt yeu cau N, 4& dim bio t6c do chuyén dong v, ma do 16n clia nd da duge X4c
dinh & giai dogn thlt nhit.

Giai doan thit ba duge bit ddu bdi viéc xdc dinh cong sufit N, tuong ung
gi tri cha ny, da duge fim ra trong vong lap bé sung thudc giai doan hai (khi I1
= Q + 1) nho cong thiic n6i suy . Dé thyc hién phép ndi suy ta nén str dung ham
N, =f(i1y) da dugce cho bdi ma tran N, VA Ny VA biéu dién atféi!]g cong dic
trung han ch& ctia dong cd.

Bing cdch nhu vy , cdc gid trj nhan dugc ciia cong suflt c6 fch Ny va
cong suit yéu ciu N, s& cho phép xdc dinh do lgch tuong d6i cta ching

W = 2(N,, —N/(N +N)100%. (29)

Néu IW\ 16n hon gid tri da cho @ thi phu thudc vao dau ctta W va diu
clia gia s6 toc do tau S ta cAn xdc dinh défu va gid tii chia Sma ching s& duoc st
dung trong vong lap ngoai ndi suy tiép theo. Né&u W<0, con S>0 hoic W>0
con S<0 thi gia s6
s& thay déi ddu va s€ giam di 2 14n, hay néi cach khic vong lap ngoai s& duge 1ap -
lai véi gia tii trude day clia gia s6.

Neu | W | <® thi theo céc cong thic (23) va (24) cdn tién hanh tinh todn
céc gi4 tri tuong Gng clia cdc dai lugng Mp, N> Mg » Rers AR vA tién hanh in ra
céc két qua vé toc dd ma tau dat duge, lyc can va luc ddy tdng clia chan vit vé
che dac trung thuy dong clia chan vit & ch& do cong tic K, K, da cho Mp, Ap, V€
hé s6 anh hudng ctia than tau va hé s6 twong téc , vé gid tri cla tdn s6 quay giéi
han cha chan vit va cong sudt ctia dong co , cling nhu vé c4c dic trung twong tic

gifta chan vit va than tau.
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Viec nghién cdu cdc chi tieu k§ thuat — khai thdc ctia tau khi déng co lam
viec theo dac trung han ché ¢6 thé dugc thuc hién trén mdy tinh nhd chuong
trinh riéng phit hop véi thudt todn di duge gioi thigu.

Phén moé ta clia chuong trinh nay cin chifa cdc gid tri clia cdc dai lugng sau:
P, i1y 13s Mits Mip» Zps D, H/D, (H/D),, (H/D),, 8, 0,, 6,, v, SL, P ciing nhu cdc ma
tran ngudn ctia cdc gidt tr Appy Mo N Vs V2 R, . Ngodi ra phdn mo ta clia
chtfofng trinh ndy cén chia ma tran nguén hai chiéu U[10,7]va cdc ma trdn cong
tac L]2], S|2] va PE[Q].

3.3 Tinh cdc dic trung k§ thudt-khai thdc ctia té hop chdn vit-thdn tau

img véi vong quay da cho cria chdn vit

“Cong dung ciia ch& do cong tdc ciia dong co tau thuy cé lien quan v6i hoat
dong chia dong co c6 bo dicu khién ty dong téc do quay , véi ch€ do van hanh
cha thu khi chay c6 dén, , véi su han ché t6c do quay ctia truc dong co , V4L sy hu
hdng clia chan vit va dong co.. . Khi cho bigt trude tdn s6 quay cla truc ddng co
hodc chan vit nyep , dic trung ctia chan vit duoe xdc dinh boi ch€ do cong tdc
clia tau vd bdi trang thdi phin ngam nudc cua né , boi vi trf clia dudng cong
R=f(v), ta cdn xdc dinh t6c do ¢o thé dat duge clia thu, cdn ddnh gid higu qua
cong téc clia t§ hop chan vit-than Qu va céc dic trung k¥ thuat — khai thdc khdc
. C4c phuong phép d6 thi cho phép giai quyét bai todn nay bing phép ndi suy.
Tuy nhién kh&i lugng cong viéc va thoi gian yéu cdu cho né cfing nhu chit lugng
va sy diy di v& cdc thong tin nhan duge nhd vige giai bai todn bang cdch nhu
vay 12 bing ching vé tinh hop 1§ cua viéc 1ap vA gidi nd trén mdy tinh.

Thuat todn xac dinh céc chi tiéu ky thudt-khai théc ctia t& hop chan vit-than
tau tng véi tAn s& quay clia chan vit da dugc bist trude duoc gidi thidu trén hinh
06. Thuat todn ndy duge xay dung nhu sau: sau khi tinh todn va déng nhdt hod
chc dai lugng hing s6 va duge xdc dinh theo céc biéu thiic dugc gidi thiéu &
muc 3.1, ti cdc ma trin ngudn tuong ting ta ti€n hanh lua chon cdc gia tri 101 rac

v, vd R ma chiing s& biéu dién ddc trung chan vit da cho truge. Nham muc dich
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dich nay, cén 8 chic vong lap ngoai dé thay déi tham s6 G ( G=1,2,..,GE). Bén

trong vong lap nay cin t3 chiic vong 1dp thay d6i Q ( Q= 1,2, ..,QE) , ma trong
dé theo so d6 di duge khao sdt trude day (3.1 va 3.2) d6i véi cdc gid tri cha Ay,
duge Iua chon tir ma tran di cho , tién hanh tinh dac trung thuy dong cua chan
vit K, = f,(Ayy) va déc trung tuong tic cua chiing vé6i than tau y, = f,(Rpg) va t,
=f3(Apg)-

Viéc tinh todn cdc hé s6 K, , K, , wy, t s& duge thuc hién nhe st dung da
thitc chung (21) va ma tran hai chiéu U[10,7], ma cdu trdc clia né di duge khao
sdt trong cdc ti€t trudc.

Kich thudc va ndi dung ma tran nguéﬁ cua cdc gid tri Ay, duge x4c dinh bdi
pham vi thay déi clia né. Tai vong ldp trong d€ thay déi tham s6 Q s& thi€t lap
ma tran céng tdc ctia cdc gid tri tdn s& quay cia chin Vjt‘nMQ (OMIQ]) va luc
ddy tong P, (PE[Q]) ma ching dugc tinh tuong ting theo cic cong thiic

My =Vel 1-We) 1E/Apy; (30
Py =K oo L-t)TU 74, (31)

Céc ma tran da dugce xdy dyng dong thdi véi ma tran da cho A, chita céc
gid tri 10i rac clia hai ham s6 ny, = f(P,o) v hpg =f (P,y).

Viéce ndi suy dong thot hai ham nay cé st dung cong thuc Lagrang theo cdc
gid trj Rg v4i gia thiét ring , d6i vdi chuyén déng dimg R = P,, cho phép xay
dung céc ma trin cong tic clia cdc gid tri nypg (OMB[G] ) vA Ay, (OIIB[G] )
bi€u dién dic trung chan vit. Phép noi suy ti€p theo ctia Apy = f(n,,) $& nhan dugc
sau khi két thic vong 1ap ngodi theo tdn s& quay ca chan vit n,,, s& ddm bao cho
viéc xdc dinh dai lugng A, thoa mén cdc dic trung clia ché do cong tac da dl;'(p’c
nghién ctiu clia t6 hgp thiét bi ddy tau,

V&i céc gid tri tim duge clia A, khi h=1 va Q =QE + | s& t6n tai mot [8i

din vao vong lip thay déi tham s6 Q dé xdc dinh cdc dic trung thuy. déng
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Ky =f(hp) , K;=f(Ap) va cde dic trung tuong tdc clia chan vit v&i than thu ¥

=f(Ap) va t =f(X;) ma nho dé d6i véi tin s6 quay dé cho trude ciia chan vit n,, cé
thé tinh duge gid tri cha toc do (v v = Ny, AJ(1-P)E] va siic can R =
K n?ys(1-DIU z,

bé hoan thién thuat toan cdn tinh N, My, Mg, N, VA Py, theo cdc cong tnic
(15) va (23). Ngoai ra d€ kiém tra d6 chinh xdc ciia vigc gidi bai todn nhan dugce
bang phuong phip noi suy , theo cong thite (24) cn tinh do lech tuong déi AR
clia stic cdn so véi lyc ddy (dng .

Phan mé ta ciia chuong triinh thé hién thuat todn néu trén cdn chifa céc gid
tri sau p, iy, iy, 1,1, My, 2, D, HYD, (H/Dy),, (-H/D)z, 0,9,,0,, v, QE, GE va cic ma
trdn ngnén cia cdc gid trj Moo Ve R cling nhu ma trdn ngudn hai chiéu
ULT0,7] va cde ma tran cong tdc L[2]. S[2]. PE[QE], OM|QE]. OMNB|GE]. va
OlB[GE].

34 Cdc chi tiéu ky thugt-khai thie cia 16 hiop chdn vit-thin

lau ding vdi toe do van hanh da cho chia tan

Hang loat cdc bai todn thuc (& vé tinh van hanh cia tau ¢4 lien quan dén
chuyén déng ctia tau véi t6c do di cho trude v . Trong cdc diéu kien khai thdc
nhiing bai todn nhu vay thuong ndy sinh khi nghien ciu ddc tinh van hanh cia
tau & ché€ do kéo ludi , khi tau chuyén dong trong viing tdm nhin va téc do bi han
ché. Khi gidi quyét nhiing bai todn nhu vy doi hoi phdi xdc dinh tdn s6 quay yéu
cdu clia chan vit n,, , cong sut ciia dong co chinh N, v hiéu suat cong tdc cua
nd theo cdc y&u t6 da cho ciia chan vit D, H/D, 8, € vd cdc mdi quan hé R =
f(v,), ddc trung cho ch& do cong tic ciia tau va tink trang bé mit ngam nude cia
nd. Ngoai ta , thudc vé sé cic méi quan hé da cho con c¢é méi quan h¢ cia cic
dc trung tuong tdc gita than tau v chan vit  v8i A, M6i quan hé nay nhan
dugc theo cdc s6 ligu thir mé hinh tu hanh ctia tau. Khi khong c6 cdc s6 ligu nhu

vay m6i quan he clia hé s& hiit véi che do cong tdc clta chan vit ¢ thé duge xdc
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dinh gn ding theo cong thiic (5), con hé 58 dong theo duge coi 1d khong ddi va

bang gid tri clla né & ch& do tih todn , hodc st dung cdc méi quan hé thdng ke
phi hop. '

Thuat todn xdc dinh cdc chi tieu k§ thuat- khai thdc coa t8 hop chan vit-than
taw ting vdi tdc do van hanh da cho trude duoc thé hién trén hinh 07 ma trong dé
viéc thyc hién thudt todn s& duge bit ddu bing viéc tinh céc dai luong hing s6 da
duge néu trong muc 3.1,

Giai doan ti€p theo ciia thuat todn duge ding dé tinh bing phuong phép.néi
suy stic cdn ciia tau R iing voi téc do di cho trude v, ., theo cdc gid tri i rac ca
Riva vy (i=12,.,G). D& dat dugc muc dich ndy ta cdn sit dung cong thitc
Lagrang , nh&' vy ma tran v, cé thé duge x4y dung véi bude tu do cia cdc gid
tri t6c do chuyén dong ciia thu , vi dy, theo céc s& liéu thir mé hinh trong pham
vi da cho cta s6 Frud. Viéc tinh todn tiép theo s& duoc thuc hién trong vong lip
thay déi tham s6 [T (IT +1, 2, ..,Q) ma né cho phép khao sdt trudc viéc x4c dinh
cdc dic trung thuy dong clia chan vit v cdc dac trung tuong tic ctia ching v&i
than tan 1ing véi App duge chon tir ma tran da cho trude. Ma tran ngudn cua Ay
duge lap nén ¢6 tinh dén cdc che do khai thic cira chan vit.

D€ x4y dung cdc dic trung thuy dong ciia chan vit va cdc dic trung tuong
tdc clia chiing véi than tau cin st dung da thiic (21) vd ma tran ngudn hai chiéu
U [10,7]. Céc dic trung nhan duge K,iy, yy, by trong mai vong lap s& duge ding
dé tinh n,, va P,y _theo cac cong thﬁ'c (22) va (25).

Tu cdc gid tri P trong véﬁg lép-thay ddi tham s6 T1 s& hinh thanh ma tran
cong tdc. Cdc phan tir clia né cling vdi céc phdn ti ctia ma trn ngudn Ay € tao
nén ham s& Ayt =f(P,11) ma né s& duoe sir dung dé xdc dinh bing phép noi suy A,
cua chan vit, twong ting vdi téc o van hanh di cho cla . Phép néi suy dugce
thuc hién theo gid trj cla stic can R da duge tim ra & giai doan ddu thuat toan

phat tir diéu kién bang nhau giita R va P, d6i véi chuyén dong ditng ciia tau.
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Véi gid tri d4 tim duge cia A, g véi cdc tham s6 h = | v3 [T=Q +1 thist lap

vong ldp dé tinh cdc ddc trung thuy dong clia chan vit K, =f(h) va K, =f(A,) va
cdc he s6 vy = f(Ap) , t = £(A,). Vong lap ndy s& ket thic say khi d4 xdc dinh duge
tn s§ quay ciia chan vit theo cong thiic (22) | con qud trinh tinh todn s& dugc
chuyén téi giai doan cuéi cling dé xdc dinh c4c gid tri clia c4c dai higng N, Nps
Nk> M, va P, theo c4c cong thic (15) va (25).

Phdn m6 t3 ciia chuong trinh ? cin chia cdc gid tri cia céc dai luong sau:
Veer Ps y4 by, s N Zpy D, H/D, (H/D),, (H/D),, 0, 8,,0,, vd cdc ma trdn nguén
cla cdc gig tl Apir, v, R; cling nhu ma tran ngudn hai chiéy U[10,7] va cdc ma

tran céng tdc L[2], Sy2], PE[Q],

&
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MOT SO KET LUAN

1. Tinh thoi sy vi gid tri thuc € coa dé taj

Tim ra hogc tng dung cdc phuong phap méi cé hiey qua déi véi viec nghién
cliv , xdc dinh c4c dic trung thuy dong lue hoc chan vit | cung cap nhanh va
chinh xdc cde dic trung vé chi tien k§ thuat-khai thdc cia té hop chan vit - than
tau - dong co di va dang dvge nhiéy chuyén gia thist ke , khai thac tay quan
tam. Nhim muc dich néu trén trong noi dung luan viin thac si khoa hoc k§ thuat
clia minh toi di hét sie 6 ging tim toi nghién ciiu va di thy duge mot s6 ket
qua kh4 tét.

Trude hét dé ta1 o5 phén nao dip ing duge doi hdi ciia thye t&. Keét qua
nghién cttu clia dé tai ¢4 (hé duge &p dung dé tinh todn vy thi€t k€& chan vit cho
Cdc tau van ta .

bé tai dugc thue hién chi yey dua trén co s& phan tich vy str dung truc ti€p
cac 56 litu va ket qua thit cdc xe- ri mé hinh chan vit tai cdc bé thir ng; tiéng clia
The gidi nhur bé thiy Leningrad ( Lien xo cit), bé thir Wagenigen ( Ha lan ) thong
qua cdc phuong phdp toan hoc hién dai c6 sy trg gitip cila méy tink dien tr. bay
hién 13 huéng di méi dang thu hiit sy quan tam sau sic cta cdc nhy nghién cttu.
thi€t k& tu néj chung va thigt k& tinh tosn chan vit néi rieng. vj vay ¢6 thé
khing dinh dé taj mang tinh thei st nhat dinh.

2. Mot s6 diém mei

Trude day nhidu nam & Vigt nam vigc tinh todn vi thi€t k& chan vjt thuong
chi dugc tien hanh bing phuang phap tinh todn thi cong, vige 4p dung mdy tinh
dién tr nhim myc dich néu trén hau nhy g dugc cdc trung tam nghién ctiu |, thist
k€ chii §. Ly do chinh fa van dé ham ho4 cic ho dutng cong ma ching vin
thuong duoc siy dung dé tinh todn thist k€ chan vit theo phuong phép truyén
théng. Khé khan 1 nay hén da duge gidi quyét tuong déi triet dé frén co s& dp

dung két qua nghién ctiu cang phu va  dam b4o d9 tin cay cao ciia mot s6
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chuyén gia thiet ke tay. Ap dung céc da thiic biéy dién cdc mei quan hé giita cdc

yéu t6 dic trung clia chan vit véi cdc dic trung thuy dong | ddc trung van hanh

clia tau dé tai di thu duge mot s§ ket qua sau va & chimg muyc nhat dinh cé thé

duge coi 12 diém méi-

ba lya chon hop 1y mot s6 bidu thic gidi tich dic trung nhat dang da
thic dai s6 dé 1inh todn cdc dijc trung thuy déng luc ciia chay vit;
i nghien ciu va dp dung thanh cong mot s8 so do thuat todn dién hinh
cho viéc tih todn cic dac trung thuy déng clia chan Vit;
Da hé théng hod thanh; cong nhiing s6 lieu can thlét phuc vu cho viée dp
dung phuong phép tinh todn mei hign dai ¢4 ap dung mdy tinh dién tir,
Mot 6 van dé con ton tai
Mic ddu dé @i d3 thy dugc mot sd ket qué phit hop vé; muc dich nghien
cttu di duge ddt ra ban ddy song xét vé mit gi4 tri I thuyét vin con han
ch€ do thei gian khong cho phép di sau hon.
D¢ hoan thién hon pham vi nghién ciu dé taj can duoge tiep tuc phat trién
theo huéng ty dong hod & mic dd cao nhat qu4 trink tinh todn thigt ke
chén vit cho t4t ¢4 c4c loai tau.
Cén ti€p tuc hoan thién cac chuong trinh tinh tosdn tén may tinh dien tiy

con lai trén co s& cse s0 d6 thuat todn dz duge xay dung.
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