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MO PAU
1. Tinh cap thiét ciia dé tai:

T6 hop nghién sang di dong hién dang sir dung trong cac don vi quan
doi Cong binh dugc ché tao trong nudc theo kiéu ghép hai cum may
nghién va may sang cO cung nang Suét. Trong khai thac sir dung t6 hop
dang nay boc 16 mot sO ton tai nhu nang suat va hiéu qua 1am viéc chua
cao, do tin cay va tudi tho cua to hop con han ché.

Tir nhitng phan tich trén cho thiy viéc nghién ctru dong hoc, dong luc
hoc (PLH) va két cAu ctia may sang rung vO hudng trén t6 hop nghién
sang di dong nham phuc vu viéc thiét ké ché tao t6 hop nghién sang di
dong tai Viét Nam la rat quan trong. Vi vay dé tai luan an “Nghién ciru
xdc dinh mot so théng so6 hop Iy ciia mdy sang rung vé hwong trén to
hop nghién sang di dpng” 13 van dé co tinh cap thiét, co ¥ nghia khoa hoc
va thyc tién. Viéc lam nay can dugc thuc hién dua trén cac cin ctr khoa
hoc ma dé tai luin an hudng toi.

2. Muc dich nghién ctru:

Xac dinh mot s6 thong s6 hop 1y ctia may sang rung vo hudng trén to
hop nghién sang di dong ¢& nhé do Viét Nam ché tao dé hoan thién két cau
va nang cao nang suit, hiéu qua 1am viéc cta may.

3. Poi twong nghién ciru

- Thiét bi: T6 hop nghién sang di dong cong suat nho TNS-05.

- Vit liéu st dung: Da trong khoan n6 xay dyng duong ham quan su
khau dd nho tai khu vuc mién nai phia béc.

4. Phuwong phap nghién ciru

Phuong phap ly thuyét két hop vo1 thye nghiém kiém chung:

Vé Iy thuyet luan an phan tich tong hop co ké thira, st dung phuong
phap Dalambe dé tach cau trac tir do xay dyng mo hinh dong luc hoc va
thiét 1ap hé phuong trinh vi phan chuyén dong ctia may sang rung vo
huéng trén t6 hop nghién sang di dong.

Viéc gidi hé phuong trinh vi phan chuyén dong cua co hé dugc thuc
hién bang chuong trinh may tinh viét trén phan mém Matlap - Simulink.

Vé thuc nghiém do dac mot sb thong s6 dau can thiét cho qua trinh
tinh toan va kiém tra cac két qua tinh toan 1y thuyét.

5. Cau triic ciia luin an
Luan an gém phﬁn mé dau, bon chuong, phén két luan chung, tai li¢u
tham khao, v6i 131 trang thuyét minh, trong d6 c6 32 bang, 104 hinh V&,
do thi, 52 tai liéu tham khdo.
Mé dau: Trinh bay tinh cip thiét va ciu tric cta ludn an
Chuwong 1: Tong quan van dé nghién ctru.



Chuong 2: M6 hinh dong luc hoc ciia may sang rung trén té hop nghién
sang di dong.

Chuong 3: Xac dinh mot s6 théng sé hop ly cia may sang rung vo
huéng trén té hop nghién sang di dong.

Chwong 4: Nghién ciu thuc nghiém.

Két luan va kién nghi

Tai liéu tham khao

NOI DUNG CHINH CUA LUAN AN

CHUONG 1
TONG QUAN VAN PE NGHIEN CUU

- Trinh bay téng hop va phan tich diéu kién, vat liéu da trong xay
dung cong trinh quan sy 6 vung rung ndi phia béc Nhu cau vé mot thiét bi
nghién sang vat liéu da xay dung voi cong suat nho, ¢ tinh co dong cao,
hoat dong doc 1ap ma khong can ngudn ndng lugng dién ludi la rat can
thiét, tir d6 dat ra yéu cau thiét ké to hop nghlen sang di dong cong suat
nho dé str dung trong xay dung cac cong trinh ham quan su.

- Gidi thiéu vé to hop nghién sang di dong cong suit nho TNS-05
phuc vu xay dung cac cong trinh quan su. Trong qué trinh khai thac su
dung tai cac don vi boc 160 mot s6 nhugc diém 1a nang suat, hiéu qua sang
chua cao, d6 bén két cdu ciing nhu tudi tho ctia may thap, hay say ra hong
hoc trong qua trinh khai thac su dung. Do do dét ra yéu cau tinh toan xac
dinh mot sd thong sd hop 1y ciia may sang rung v0 hudng trén t6 hop
nghlen sang di dong theo tiéu chi hi€u qua va nang suat sang. Pay chinh 13
van dé ma dé tai can giai quyét.

- Phan tich cac cong trinh nghién ctru vé may sang vt liéu va to hop
nghién sang di dong trong va ngoai nudc. T nhirng nghién ciru tong quan
cho thay to hop nghlen sang di dong cong suat nho 13 mot thiét bi chuyén
dung va rat can thlet trong san xuat vat liéu xay dung cua cac cong trinh
riéng biét, ning suat yéu cau khong 10n, st dung ¢ cac diéu kién dia hinh
van chuyén kho khan, xa trung tam, dic biét 1a cac cong trinh phong thi qubc
phong trong rirng nti mang tinh bi mat do bo doi Céng binh dam nhiém.

* Nhan xét:

Viéc nghién ctru dé nang cao ning suat va hiéu qua 1am viéc ctia mdy
sang rung la mot nd1 dung nghién ctru thu hit dugc su quan tam cua cac
vién, trung tAm nghién ctru va cla rat nhiéu cac nha khoa hoc trong va
ngoai nudc. Cac cong trinh nghién ctru cua cac tac gia trong va ngoai nuoc
da dé cap tuong doi sdu vé mit 1y thuyét cia qua trinh rung dong, vé



nguyén 1y hoat dong cia may sang rung, dong thoi da xay dung tuong ddi
day du cac mo hinh dong lyc hoc va mé hinh tinh toan cho timg loai may
sang doc lap, diéu nay la mot loi thé dé dé tai co cac co sd khoa hoc tin
cay khi nghién ciru vé may sang rung v6 huong doc lap cing nhu trén t6
hop nghién sang di dong.

Cac cong trinh nghién ctru da dugc cong bb da phan danh gia hi¢u
qua sang va ning suat sang trén may sang rung doc 1ap bang phuong phap
thuc nghiém nén cac sb lidu cong bd dat duogc tinh sat thuc cao, tuy nhién
cac tai liéu cong bd cling con mot vai diém ton tai nhu chua xdy dung day
du bai toan ly thuyet vé muc do anh huong cua cac thong so két cau va
thong so lam viéc dén ning suat, hiéu qua sang, chua xay dung bai toan ly
thuyét vé co so lya chon cac thong s0 hop 1y doi véi mdi loai may sang rung.

Céac cong trinh cong bd da nghién cuu kha day du vé may sang rung
hoat dong ddc 1ap, tuy nhién chua thiy cong trinh ndo cong bd két qua
nghién ctru PLH ciing nhu x4c dinh cac thong sé hop 1y ciia may sang
rung vo huéng trén to hop nghién sang di dong.

Céc cong trinh nghién ctru vé nguyén 1y 1am viéc, mo hinh tinh toén
PLH ctia may sang rung doc 1ap 1a twong doi day du, day la co so dé luan
an tham khao cac tai liéu co gia tri khi nghién ctru vé may sang rung vo
hudng trén to hop nghién sang di dong. Ngoat viéc chua thdy cong bd vé
nghién ctru DLH, xac dinh cac thong s6 hop ly cua may sang rung vo
huéng trén to hop nghién sang di dong ta ciing khong thdy céc cong trinh
nghién ctru vé anh huong rung dong cia may nghién, dong co dan dong va
nén dan héi 1én qu4 trinh sang vat ligu, tur do dat ra yéu cau nghién ciru day
da vé BPLH lam co s0 xac dinh mot 50 thong s0 hop 1y cua may sang rung vo
hudng trén to hop nghién sang di dong nham nang cao nang suat, hiéu qua lam
viée, dong thoi dit ra yéu cau hoan thién két cau dé nang cao do bén (tu01 tho)
lam viéc cho to hop. Tir d6 co6 thé xay dung va hoan thién tiéu chudn cho to
hop nghién sang di dong nham dat dugc su dong b trong san xuat, thiét ké.

- Tu nhiing nd1 dung trén xay dung muc ti€u va nhi¢ém vu cua luan an.

Két luan chwong 1

Qua nghién ctru vé diéu kién dia hinh cting nhu tinh chat cua cac cong
trinh quan su thi viéc str dung t6 hop nghién sang di dong cong suat nho 1a
rat can thiét va co tinh thyc tién.

May sang rung vo hudng lap trén to hop nghién sang di dong TNS-05
12 mdy sang cung loai (c6 tinh chat dong dang) véi may rung vo hudng doc
lap NLS-382/3, do d6 viéc nghién ciru xac dinh ving cac thong sé6 DLH
hop 1y cia may sang rung v hudng hoat dong doc 1ap 1am chuan dé tinh



toan xac dinh mot sb thong sd hop 1y ctia mdy sang rung vo hudng trén to
hop nghién sang di dong 1a c¢6 co s khoa hoc tin cy.

Viéc nghién ctru ning cao ning suit va hiéu qua sang cta to hop
nghién sang di dong nodi chung va ciia may sang rung vo hudng noi riéng
phu thudc rat nhiéu vao cac thong sé6 PLH ctia may sang. Dua theo cac tai
liéu da duge cong bd trong va ngoai nude tir trude dén nay cta cac tac gia
da nghién ciu may sang rung doc lap kha day du va co do tin cay cao (co
nhiéu khao sat thuc nghiém). Tuy nhién c6 mot vai ton tai 1a chua cong
trinh ndo nghién ctru vé dong luc hoc ctia may sang rung trong mot hé tong
thé cta to hop. Hay néi cach khac 1a chi nghién ctru PLH cla may sang
rung khi hoat dong doc 1ap. Do vay, nghién ciru xac dinh mot s6 thong s6
hop 1y ciia may sang rung trén to hop nghién sang di dong la mot huong
nghién ctru méi vua co tinh khoa hoc vira ¢6 tinh thuc tién. Pé lam duoc
diéu nay, luan an phai thyc hién viéc nghién ctru PLH ctia may sang rung
v6 hudng trén t6 hop nghién sang di dong c6 ké dén anh hudng rung dong
cua cum may nghién, cum dong co va do dan hoi cta nén noi may lam
viée, sau do s€ tién hanh khao sat sy anh hudng cua mot s6 thong so (tﬁn
s6 goc, khoi lugng giy rung, goc nghiéng mat sang, do cung 10 xo) dén
PLH ctia may sang rung vo hudng trén t6 hop nghién sang di dong dua
trén DLH ta may sang rung v6 hudng hoat dong doc lap (tai d6 cho nang
suat va hiéu qua lam viéc tot nhat) tir 46 tim ra mot s6 thong s6 hop 1y cua
may sang rung vo huéng trén to hop nghién sang di dong.

CHUONG 2
MO HINH PONG LUC HQC CUA MAY SANG RUNG TREN TO HQP
NGHIEN SANG DI PONG
2.1. Xay dung mo6 hinh tinh toan dong luc hoc
2.1.1 So' @6 nguyén ly

Tir so d6 két cau cua t6 hop nghién sang di dong TNS-05 ta xay dung
duoc so do nguyén 1y ctia may sang rung trén t6 hop nghién sang di dong
nhu hinh 2.1. Do cac cum bé tri d6i xtng nén c6 thé xay dung bai toan vai
mo hinh phang.
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Hinh 2.1. So' d6 nguyén Iy ciia t6 hop nghién sang di dong
2.1.2. Cac gia thiét khi xdy dung mé hinh

Pé don gian hoéa mo hinh va tuong d6i pht hop véi két cau thuc té, ta
chap nhén céc gia thiét sau:

- Khung may dugc coi 1a cing tuyét doi.

- Vat liéu céc thanh khung t6 hop 1a dong nhat c6 khoi luong gin ctng
v6i thanh, tir d6 cho phép qui dan khoi luong vé cac toa do trong tam
thanh va may.

- Do may nghién va dong co dan dong dugc gin ctng 1én khung may
nén coi hai cum may nay nhu mot bd phan cua khung chiu luc, trong luc
duoc tinh vao khung may.

- Luc quan tinh rung dong do qua trinh nghién va dong co 1am viéc s&
duoc truyén hoan toan vao khung may theo hai phuong x, y (hinh 2 2).

- Vat liéu tir may nghién lién tuc va 6n dinh.

- Trong qua trinh lam viéc, ddy dai khong xay ra hién tuong truot, toc
d6 vong quay dong co dugce xem l1a khong doi.

- Do tinh twong dbi ddi xtng ctia may sang, may nghién, dong co dan
dong va khung may nén toan bd may cé thé coi d6i ximg qua mat phang
OXY di qua trong tAm may va bai toan dugc coi nhu 13 bai toan phang.

- B6 qua anh hudng ciia qua trinh roi vat liéu tir may nghién xudng
may sang.

- Coi 1/3 khéi luong vat liéu trén sang dao dong cung véi sang (voi
may sang rung vo hudng theo [9], [17]).

- May sang rung v6 hudng lap trén to hop nghién sang di dong chi dé
cap dén su anh hudng cua lyc quan tinh (lyc rung dong) may nghién va
dong co 1én qua trinh sang ma khong xét DLH cua mdy nghién va dong co
dan dong. Cac luc nay dugc qui vé 2 phuong x, v.



2.1.3. M6 hinh tinh toan dong luc hoc

Vi cc gia thiét trén va tir mo hinh thyuc cta t6 hop nghién sang di dong,
ta xay dung dugc mo hinh tinh todn dong luc hoc cua to hop nghién sang di
dong nhu hinh 2.2. Gom 6 toa d6 doc 1ap twong tmg voi 6 bac tu do.
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Hinh 2.2. M& hink khdo sat déng lie hoc ciia té hop nghlén sang di dong
2.2. Phwong phap thiét 1ap phwong trinh vi phan chuyen dong

bé khao sat dugce dong luc hoc may sang rung trén t6 hop ngh1en sang di
dong, van dé quan trong nhat 1 phai thlet lap dugc phuong trinh chuyén dong.

Tt mo6 hinh dong luc hoc cua to hop (hinh 2.2) ¢ sé bac tu do 1a 6,
twong tmg véi 6 toa do suy rong, viét phuong trinh chuyén dong ddi véi cac
toa do nay.

Ta st dung phuong phap DPalambe dé thiét 1ap phuong trinh vi phan
chuyén dong cua may sang rung trén t6 hop nghién sang di dong. Véi to
hop nghién sang di dong (mo hinh phang), tién hanh tach cac lién két dan
hoi tai 2 10 xo lién két gitta may sang v6i khung may thay boi cac lién két
luc theo phuong x,y. Tuong tu tai 2 chan may ding trén nén dan hoi ta
cling tach lién két va thay bai cac cac luc lién két theo hai phuong x,y.

Sau khi dua thém cac thanh phan luc quan tinh theo phuong X,Y va
md men quan tinh theo truc Z vao t6 hop cac luc tac dung 1én t6 hop
nghién sang di dong, mo hinh khao sat dong luc hoc cuia may sang rung vo
hu:0’ng trén t6 hop nghién sang di dong s& duogc thé hién nhu hinh 2.3.

Be thiét 1ap h¢ phuong trinh vi phan chuyen dong cia may sang rung
trén t0 hop nghién sang di dong c6 tinh dén anh huong rung dong ciia cum
may nghién, dong co va tinh dan hoi cta nén dat thi trudc tién sé thiét lap
hé phuong trinh vi phan chuyén déng ciia phan may sang va sau d6 1a phan
khung t6 hop, tong hop lai s& duoc hé phuwong trinh vi phan chuyén dong
clia may sang rung trén t6 hop nghién sang di dong.
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Hinh 2.3. So do lién ket luc trén may sang va khung to hop

* Viét hé phwong trinh vi phin véi mayp sang
H¢ luc tac dung 1€n may sang dugc thé hién trén hinh 2.4
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Hinh 2.4. So do cdc lyc tac dung vd chuyén vi mdy sang
* Viet hé phuwong trinh vi phan véi phan khung
baH¢ luc tac dung 1én khung may dugc thé hién trén hinh 2.5
Fn | P,

¥

O'bg
P« P
: dy '
> X
de K
Y | S\
Opg . v
z
2 X
M5, E
G e
Tk “‘O' . o[\, Foa
v, H, K = X
1_” GL; IF}.l j H vkd k
P ——— = =
1T Foe KIC D' 1 x,
A A 3 O L, o
= - K aF JiL X,
S
E|C I=—{1x H & H
Xt = X
O Kok Q

Hinh 2.5. So' d6 cdc lyc tac dung va chuyén vi cia khung mdy

* H¢ hé phwong trinh vi phan chuyén ddng ciia may sang rung vo

hwéng trén to hop nghién sang di dong



H¢ phuong trinh vi phan chuyen dong cua may sang rung v6 hudng trén
t6 hop nghién sang di dong 1a két hop hai hé phuong trinh vi phan (2.1) va
(2.2) ta dugc hé phuong trinh (2.3) nhu sau
emX +2C _x_ +2b, %, +C, (g, +q,)0 + b, (g, +q,).0 = m,r,o»’ sin(wt)

-mY +2C,y, +2b,y, —C,(d; —q,)0 —b, (d; —q,).0 = Myr,»’ cos(wt)

=30+ [Cs (A3t + Ay;) + C, (d0; — A, 0;)10% +{C, (0 + 07 + 5 + )

—Cy (A —A) Y, +Cy (A —Au) X + by (A + ) Y + B, (A3 — A X,

+[by, (0,0 +A.9,) + b, (0,05 — A,0,) 1630 + (b0 +b,.a; —b,.a +b,.a7)0

+C, (A + A2) X, + 0, (A + )%, — C i (A5 — Aa) Y5 — by (45 — A Y, = empro” sin(ot)
-MX_ +2C_x, +2b, X% +2C,L, 6, +2b,L_ 6,

xk —c

—2C X, — 2b, X st(ql +q2)9_bxs(q1+q2)9_

Xs®'s Xs“'s

—P,sin(w 4 t) — P, sin(w 4, t) =0

MY , +2C,, ¥, + 2b, ¥, + C,, (L, — L )6, +b, (L, — L,)6,

—2C,y, —2b,y,+C,(a; —0,).0+b,(a,—0,)0 —

P, COS( 4y 1) — Py, COS(e g 1) —% [ sin(eat) + [sin(aygt)| 1 =0

«J 0, +[Ch (L L+ L L)-C,(LL — |_2|_C)]492 +{C, (L,+L,).x, +20yk Y (2.3)
+by (Ly+ Ly) X, +2b, L.y, —C,(d;+d,)x, —2C L y,-b, (d;+d,)%X —2b, L.y,
-[C,(a9,d,+0,d,) - C L (a3 —,) 10 + [b, L (L, + L) -b, L (L,— L) 16,
-[b,(q,d,+q, dz) +b, L (d; +0,)10 +2C, L% +C, (L] + L) }6,

+2C, L..x, —C, (L, — L)y, +2b, L% —b, (L,—L,)y, +[b, (L +L3)+2b, L
—2C, L X, +C (d +d, )y.-2b,L.. xs+bys(dl+d2)ys

-[C,L.(a, +a,) +C(q;d,—q,d,) 1.0 + [b,(q,d, +0,d,)-bL.(a,+07,)]10

—?”[sin(a)bdt) +[sin(e,yt)| 1d, =0;

216,

xk —c

2.3. X4y dung so do thujt toan Matlab — Simulink gii h¢ phwong trinh
T h¢ PTVP (2.3) ta xdy dung so d6 thuat toan Matlab-Simulink tim cac
thong so6 dong luc hoc cua t6 hgp nghién sang di dong nhu hinh 2.6 sau:
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Hinh 2.6. So' do6 thudt todn gidi hé phwong trinh vi phdn
Két qua tinh toan ddng lwc hoc
Vi cac diéu kién ban dau: X.(0)=0;y,(0)=0;6(0)=0;6, =0

Tién hanh chay chuong trinh véi bo thong sé cua to hop nghién sang
di dong TNS-05 dang str dung tai cong trudng 1ir doan 72- BTL Cong binh
voi cac thong sO dau vao theo bang (phu luc 2), ta thu dugc d6 thi chuyén
Vi, van toc va gia toc goc lic cia to hop nghlen sang di dong nhu sau:

Chuyén vi hép sang theo phwong Xs

Br.gian (s) '° a)

Chuyén vi hép sang theo phuong Ys

Chuyén vi hp sang theo phuong Y (m)
[} » N o N A o

o 2 4 6

8 . 1o b)
T.gian (s)

Hinh 2.7. Dé thi chuyén vi ciia may sang rung theo phuong x va y

Van téc hép sang theo phwong Xs

a

6

P
& gian sy '° a)

Van téc hép sang theo phwong Ys

0.4

0.2

Van tbc hop sang theo phuong Ys (mls)
o

2 4 6

8 T.gian (s) 1° b)

Hinh 2.8. D6 thi vén toc cia may sang rung theo phuwong x va y

Gia téc hép sang theo phwong Xs

® r.gian (o 1° a)

Gia téc sang theo phwong Ys

Gia toc hop sang theo phurong Ys (m/s2)

o 2 a 6 8 10
T.gian (s)

b)

Hinh2.9. D6 thi gia toc ciia mdy sang rung theo phwong x va y
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* Nhan xét cac thong 50 dong luc hoc may sang rung

Tir cac do thi thdy gia trj thay doi cac thong sé dong lyc hoc cua may
sang rung trén t6 hop nghién sang di dong nhu théng s6 bién do dich
chuyén theo phuong x 14 tir khoang: -4x10° + 4x10°° m, theo phuong y la
tir khoang: -5.0x103 + 5.0x10°3 m. Vén tc dich chuyén theo phuong x 1a
tur khoang: -0.25 + 0. 25 m/s, theo phuong y 1a tir khoang: -0.38 + 0.38 m/s.
Gia toc dich chuyén dich chuyén theo phuong x 1a tir khoang: -20+ 20
m/s?, theo phuong y la tir khodng: -36+ 36 m/s®. Vé qui luat thay doi theo
phuong x on dinh hon so6 voi phuong vy, diéu nay do phuong y chiu tac
dong luc nghlen da, nhu vay la tuong ¢ d01 phu hop VO’1 qua trinh dao dong.

Chuyén vi ng theo phwong Yk

Chuyén vi khung theo phuong Yk (m

Chuyén vi khung theo phurong Xk (m

1‘0 a) o 2 - o éTgian ) re b)
Hinh 2.10. D6 thi chuyen Vi cua khung may z‘heo phuong x va y

Van téc khung theo phwong Xk ng theo phwong Yk

Van thc khung theo phuong Xk (m/s)
Van toc khung theo phuong y (m/s)

> b)
Hinh 2.11. B thi vén toc cia khung may theo phu’ong xvay

Gia téc khung theo phwong Xk 300 a téc khung theo phwong Yk

10

30

© 2 a 6 8 10
6 T.gian (s) ¢ a) T.gian (s) b)

Hinh 2.12. D6 thi gia toc khung may theo phiwong x va y

* Nhan xét cac thong s6 dong lwe hoc khung may

Tir cac d6 thi hinh 2.10 dén hinh 2.12 cho thay gia tri thay d6i cta céac
thong s6 dong luc hoc ciia khung t6 hop nghién sang di dong nhu: thong sb
bién do dich chuyén theo phuong x 1a tir khoang: -0.8x103 + 0. 8x10° m
theo phuong y la tir khoang: -1.34x10° + 1.34x10° m. Van téc d1ch
chuyén theo phuong x 1a tir khoang: -0.08 + 0.08 m/s, theo phuong y 14 tir
khoang: -0.14 + 0.14 m/s. Gia toc dich chuyén dich chuyén theo phuong x
la tir khoang: -6+ 6 m/s?, theo phuong y 1 tir khoang: -10+ 10 m/s®. Gia tri
va qui lut thay doi thong s0 dong luc hoc ctia khung to hop nghién sang di d6
theo phuwong x nhé va 6n dinh hon nhiéu so v6i phuong y.

N w
o =]

a
o o o

Gia toi khun‘g theo phurong )Tk (i /‘ 2)
i
®

Gia toc khung theo phuong Yk (m/s2)

o

w N
o
o
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Goc lac hép sang teta G6 lac khungg tetakK

G('>c lic khung feteK (rad)

M\M ‘W W A " a,f;;:m“-*«A..q"m}Jm.,vw\‘w:
1 I

| ! I et a) : ; ; “ro )
Hinh 2.13. Bo thi géc ldc may sang va khung may

Van téc géc ldc hép sang teta Van téc géc lac khung tetak

Bl

- a) ; ; . o )
Hinh 2.14. B thl vin toc goc lac may sang va khung mdy

Gia téc g6c lac hép sang teta

o]

10

*2 -10

<8 -z00
c o N . N " .
2 a 6 8 1 gian (s) 10

Hinh 2. 15. Do thi gia toc goc lac mdy sang va khung mdy
* Nhan xét vé glc lic
Céac thong sb vé goc, lic cia may sang rung vo huéng co hién tugng
tang giam theo chu ky, v€ gia tri dao dong trong khoang -0.035+0.035 rad
(~ 0.07 rad =~ 4°). Cac thong sb vé goc lac cua khung rat nho, néu bo qua
anh huong khi khoi dong thi goc lac khung (= 0.015 rad= 0.860) trong qua
trinh lam viéc.

(G6c l4c hop séng teta (rad)

w
o

-]

2

o ©

\\I’m W‘» MVW [N TS SR S Y «Wj“m\mm,»«,\,\m;w.w,m
ey

‘l\“u

-
=]

Van téc géc i khung (rad/s

\n tdc gdc lac hp sang teta (rad's)

vy
< (=]

=]

Gia téc goéc lac khung tetak

N
m

o o o o
N A

|\\“\h ! \w \m " L 1 S [

¢ géc lac hp sang teta (rad/s2)

Gia tfzc gdc Iac khung tetak (rad/s?)

Gia
(]
o
o

Két luan chuwong 2

Tir t6 hop nghién sang di dong TNS-05, luan an da thiét 1ap so dd
nguyeén ly va mo hinh tinh toan dong luc hoc c6 ké dén anh hudng cua lyc
rung dong gay ra boi cym may nghlen va dong co dan dong. Ngoai ra con
ké dén d6 dan hoi cua nén dat noi t6 hop dung lam viéc. Do vay mo hinh
dap tng tuong d6i dau du sy anh hudng cua cac thanh phan lyc quan tinh
lIén qua trinh sang do d6 dam bao do tin cay ki st dung mo hinh khao sat.

D3 trinh bay cach xac dinh cac phan tir dan hoi ctia mo hinh, cach xéac
dinh cac luc gdy rung dong ciia cum may nghién va dong co dan dong lén
khung t6 hop nghién sang di dong bang 1y thuyét va thuc nghiém.

Xay dung dugc h¢ phuong trinh vi phan chuyén dong cua may sang rung
v0 hudng trén to hop nghlen sang di dong va chuong trinh tinh toan bang phan
mém Matlap - Simulink. Pé gial h¢ phuong trinh vi phan nay can tién hanh
lam thi nghiém do céc lyc truyén tir cum may nghlen va dong co dan dong 1én
khung (vi viéc xac dinh céc lyc ndy bang 1y thuyét rat kho khan). Tir @6 cho ta
cac két qua duoc thé hién trén do thi tir hinh 2.7 dén hinh 2.15 cia cac thong
sO dong luc hoc.
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CHUONG 3
XAC PINH MOT SO THONG SO HQP LY CUA MAY SANG RUNG VO
HUONG TREN TO HQP NGHIEN SANG DI PONG
3.1. Coso'ly thuyet xac dinh cong suit dong co, ning suat va hiéu suat
ciia to hop nghlen sang di dong

May sang rung vo hudéng lap trén to hop nghién sang di dong TNS-05 Ia
loai may sang rung v6 hudng dbng dang va cung loai vo1 may sang rung
doc lap NLS-382/3. Do do ¢ ché d6 lam viéc hop 1y (cho ning suét va hi¢u
qua sang t6t nhat) ciia may sang rung vo hudng thi cac tiéu chi vé cac
thong s0 PLH cua hai may sang rung s€ tuong duong nhau.

3.1.1X4c dinh cong suit dong co

3.1.2. Xac dinh niing suat sang

3.1.3. Xac dinh hi€u qua cua may sang rung
3.2. Co s6 Iy thuyét xac dinh kich thwéc va goc nghiéng hop ly ciia
lwdi sang

3.2.1. X4c dinh kich thuéc 16 lwéi sang

3.2.2. Xac dinh kich thwéce bao cia lwéi sang
Luo1 sang c6 kich thudce bao (dai x rdng) 1a LxB (m).
Quy dao chuyén dong cua hat vat liéu ¢6 dang hinh parabol nhu hinh 3.1

Hinh 3.1. So' d6 xdc dinh toc @6 16n nhdt ciia mdt sang rung vé huwdng

Tu qui dao chuyén dong cua hat vat liéu trén mat sang xac dinh duoc
chiéu dai luéi sang nho nhat la: L =65h (3.1)

L6 sang s& khong bi hat vat liéu bit tic néu quy dao chuyén dong
cua hat vat liéu dat duoc d6 cao h so vdi mat sang 16n hon 0.4 lan kich
thuée 16 sang: h> 5—4d =0,533d, (3.2)

Tu (3.1) va (3.2) tinh duge: L, =34.7d (3.3)

Véi may sang rung v hudng thi trong quan hop 1y giita chiéu rong B
va chiéu dai L mat sang la : L=(2+2.8)B, Gia tri thuong chon L=2.6B.

3.2.3. Xac dinh goc nghiéng hgp ly cua mat sang

Goc nghiéng cua mat sang anh huong dén hiéu qua va ning suét sang.
Néu giam goc nghiéng, tbc d6 di chuyén cua hat vat lidu di chuyén trén
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mit sang s& giam, do vay hiéu qua sang ting nhung ning suit lai giam.
Thong thuong ¢ cac loai may sang nghiéng, goc nghiéng ciia mat sang co
thé thay d6i tir 0-30°. Déi voi mit sang dang thanh ghi goc nghiéng duge
thay ddi tir 0+25° dé dam bao su truot clia vat lidu trén cac thanh ghi.

Xac dinh goc nghiéng hop ly ciia mat sang rung v6 hudng ta s€ su
dung phuong phap qui hoach thuc nghiém (phu luc 1).

Pbi v6i may sang rung vo hudng sé lya chon duoc goc hop 1y 14 0=20°.
3.3. Xac dinh cac thong s6 PLH ciia may sang rung vé huéng cho
nang sudt va hi€u qua sang tot nhat

Trong qué trinh sang Vat liéu, ndng sudt va hleu qua sang phu thudc truc
tiép vao ca cac thong sé6 PLH va céc thong s6 két cau (hinh hoc cta ludi
sang da duogc tinh hop 1y & phan 3.2) cua may sang rung.

Thiét 1ap bang ving cac thong sd dong luc hoc cia may sang rung vo
hudng khi sang vat liu cé kich thude lot 16 sang dmax=10+ 40 mm duoc
thé hién trén bang 3.1

Bang 3.1 Théng sé dong luc hoc hop Iy ciia mdy sang rung vé hudng

Bién d¢ dao dong Van toc dao dong | Gia tdc dao dong Toc dd quay truc

A (m) Vo (M/s) a(m/s?) 1éch tAm w(rad/s)
0.0021+0.0084 0.31+0.62 40+75 81+145
Ax=0.0011+0.0042 | vx=0.15+0.28 ax=18+33 81+145
A,=0.0018-+0.0072 | vy=0.27+0.53 ay=34+63 81+145

3.4. XAy dung bai toan xic dinh mdt sé thong sé hop ly ciia may sang
rung vo huéng trén to hop nghién sang di dong
Bai toan xac dinh mot s6 thong s6 hop 1y ciia may sang rung vo huéng
trén t6 hop nghién sang di dong duoc xay dung theo hai tiéu chi danh gia
qua trinh sang 13 hiéu qua sang E(%) va nang suat saing Q (m3/h). Trong
do6 ti€u chi hi¢u qua sang 1a muc tiéu chinh trong viéc giai quyét bai toan
ma ludn an dat ra, ca hai ti€u chi nay chiu anh huong cua rat nhiéu thong
s6 dau vao nhu cac thong sd ciia mdy sang gom goc nghiéng ban dau ludi
sang a0, chiéu dai, rong cua ludi sang, cac thong so két cAu cua cum gay
rung nhu khoi luong khéi léch tam, ban kinh khéi léch tam, d6 cimg 10 xo,
. Cac thong s6 v€ khung may, toc do quay truc dong co va truc banh da
may nghlen d6 cung nén dat noi dat may lam viéc. Trong pham vi luan an
s& tién hanh xac dinh cac thong s hop 1y gdm 3 thong sb két cdu 1a goc
nghiéng ban dau cta hop sang (o), khoi lwong khoi léch tim (mo), do
ctng 10 xo cia may sang (C) cing voi thong s6 ché do 1am vige la toc do
vong quay tryc léch tam (w) cua may sang sao cho nang sudt va hiéu qua
sang t6t nhat. Hay noi cach khac 1a xac mot s6 thong sd hop 1y ciia may



14

sang rung v6 hudng trén t6 hop nghién sang di dong sao cho cac thong sb
DPLH thoa man dicu kién (3.4) sau va bang 3.1.

Aﬂing A < Anax

V. <V < Vinax
min (34)
am|n <a=xs Anax

&

i1 1O <aaa<a max X max

min ~*min *~*min — max !

(Trong d6 : A(m), v (m/s), a (m/s?), o (rad) la cac thong sO bLH gém
bién d6, van toc, gia toc dao dong va goc lic clia mdy sang trén t6 hop
nghién sang di dong). Nhu vay s& co ba phuong phap giai quyét bai toan
hop ly dudi day.

- Phwong dn 1: Gidi quyét viéc xdc dinh mét sé théng sé hop Iy ciia
mdy sang rung vé huwdng trén to6 hop nghién sang di dong bang phwong
phap qui hoach thuc nghiém.

Pay 1a phuong phap st dung sb luong lam thuc nghiém du 16n dé tim
ham hoi qui tir d6 x4c dinh duge mot sé thong sb6 hop 1y. Tuy nhién véi to
hop nghién sang di dong, do vat liéu dau vao cta qua trinh sang phu thudc
va vat liéu dau vao ctia may nghién da, do do tinh dong nhat ctia vat lidu
dau vao qua trinh sang (vat liéu thd cua qua trinh nghién d4) 1a khong
gidng nhau qua cac lan thi nghiém. Vi thé ket qua trong qui hoach thuc
nghiém voi t6 hop nghién sang s& co sai sd 16n nén phuong phap nay
khong phu hop.

- Phwong dn 2: Gidi quyét viéc xdc dinh mét so théng sé hop Iy ciia
MAy sang rung vé huéng trén té6 hop nghién sang di déng bang phuwong
phap DLH nguorc.

Pay 1a phuong phap xac dinh ving gia tri cic thong s6 PLH cuia may
sang rung vo hudng trén to hop nghién sang di dong hop 1y (hiéu qua va
ning suit sang cao) tir d6 tim ra cac thong s6 hop ly. Tuy nhién day 1a
phuong phap xdy dung bai toan theo da ham sb 13 nang suat, hiéu qua va
nang luong sang véi da bién s6 anh hudng 1a cac thong sd dau vao da néu
trén. Nén viéc giai bai toan sé rat phtic tap va c6 nhiéu sai sb, khong dé
giai quyét do d6 tinh kha di khong cao.

- Phwong dn 3: Gidi quyét viéc xdc dinh mét s6 thong sé hop Iy ciia
mdy sang rung vé huwdng trén té6 hop nghién sang di déng bang phuwong
phap PLH xuoi.

Phuong phap DLH xu0i la xac dinh mot sd thong sb (thong sO lam
viéc 1a toc do vong quay khdi 1éch tam may sang o, cac thong so két cau 1a
gbc nghiéng ban dau ao,. khoi luong khoi 1éch tAm mo va do cing 16 xo d&

a
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may sang C) dap tng DLH hop ly ctia may sang rung v6 huong lap trén to
hop nghién sang di dong. Cu thé 1a cac thong sé PLH nam trong ving:

Aﬂing S'A\ﬂax
V. SV <V
a,,<a<a.,

mi

&

max ? max

(trong d6 : A(m), v (m/s), a (m/s?), o (rad) la cac thong sO bLH gém bién
d6, van toc, gia téc dao dong va goc lac ctia may sang trén to hop nghién
sang di dong) twong tng tai d6 ning suit Q va hiéu qua sang E cua may
sang rung vo hudng trén to hop nghién sang di dong 1a tot nhat.

o <aaa<a

min *~*min — max !

(04 a a

min ?

N6i cach khac, phuong 4n 3 1a xac dinh ving mot s6 théng sé hop 1y:

Oin < O < @, A< A<AL
Apin S O < Olymax sao cho Viin SV SV
rnOmin =m-= rnOmax amin =a-=s a‘max
C..<C<C,, A iny s Coin 1Oy = OO O S Ol (Ol O o

Nhu vy, ndi dung bai toan 1a xac dinh ving thong sé6 PLH ctia may
sang rung vo hudng theo tiéu chi ning suat va hiéu qua sang lam tiéu
chuan, sau do khao sat anh huong lan luot ciia mot sd thong $6 (bén thong
s6 di noi ¢ trén) dap Gtng PLH ciia may sang rung vo hudng trén té hop
nghién sang sang di dong twong dwong voi ving thong sé DLH tiéu chuan
da dugc tinh toan trén may sang rung vo hudng doc 1ap cung loai, tor do
xéac dinh dugc mot sb thong sO hop 1y ctia mdy sang rung vo hudng trén to
hop nghién sang di dong.

* Phwong phap giai bai toan:

- Sur dung phuong phap qui hoach thyc nghiém trén may sang rung vO
huéng doc 1ap dé xac dinh so bo mot sd thong sb6 hop 1y ctia may sang
rung vo hudng.

- Dung céc thong s6 hop 1y vira tim dugc 1am co so (chon goc nghiéng
ban dau ctia hop sang (o) la gia tri hop Iy cua may sang rung v hudng
doc lap (do tinh dong dang)), tlen hanh khao sat anh huéng 1an lugt mot s6
thong s6 gom 2 thong sb két cau 1a khoi lugng kh01 Iéch tam (mo), do cung
10 xo ciia may sang (C) cung voi cac thong so ché @6 lam viéc 1a toc do
vong quay truc 1éch tdm (o) cua may sang, toc do vong quay truc dong co
(0dc) va tbc d0 vong quay truc banh da may nghlen (wpg) dap tmg cac
thong s6 DLH cia may sang rung v hudng trén t6 hop nghién sang sang
di dong TNS-05 twong duong voi vung thong sé DLH 1am co sé (cho ning
suat va hiéu qua sang tot nhat) da duoc tinh toan trén may sang rung vo
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huéng doc 1ap (dong dang), tir d6 xac dinh duoc mot s6 théng sb hop 1y
clia may sang rung vo hudng trén t6 hop nghién sang di dong.
3.5. Xac dinh mt s6 thong s6 hop 1y ciia may sang rung vé hwéng trén
t6 hop nghién sang di dong TNS-05

3.5.1. Qui hoach thwe nghiém dé xac dinh mot sé thong s6 hop ly
dua trén cac thong s6 PLH (1am co s&) clia may sang rung vo huéng
Trong pham vi luén an s€ lam qui hoach thyc nghiém trén may sang rung
doc 1ap v6i 04 thong s6 1a goc nghiéng ban dau cia hop sang (o), kh01
luong khoi I¢ch tam (mo), do cung 1o xo cua may sang (C) va thong sO ché
d6 1am viéc 1a toc d6 vong quay truc 1éch tim (o) cia may sang rung.

Tir két qua trén cho phép lya chon goc nghiéng hop sang hop ly trén t6
hop nghién sang di dong TNS-05 la 00=20°, cac thong so con lai su dung
lam co s& dé xac dinh mién gia tri cac théng sé hop 1y cua may sang rung
vO huéng trén t6 hop nghién sang di dong. Tuc 13 st dung bo thong s hop
1y 00 =20°, Mo=4.0 (kg), C= 62474 (N /m) va o= 120 (rad/s) 1am céc thong
s6 dau vao cho to hop TNS-05. Khi khao sat lan luot xac dinh mién gia tri
(hop 1y) ctia mdi thong sd thi cac thong sé khac dugc giit nguyén o gia tri
da tinh toan hop ly néu trén.

Duéi day 1a két qua khao sat xac dinh mot s6 thong sd hop 1y cia may
sang rung vé hudng trén t6 hop nghién sang di dong TNS-05, Trong cé4c
bang gia tri thi cac gia tri in dadm 1a gia tri phu hop bang 3.1. Nhu vay tai
cac bang gia tri khi tat ca cac gia tri tai dong dang xét phaiphu hop véi két
qua bang 3.1 thi két qua d6 méi duge lua chon. Cac thong sb khac cua to
hop TNS-05 lay theo bang thong s6 dau vao (phu luc 2).

3.5.2. Xac dinh khdi lwong khdi 1éch tAm hop 1y mo

Giir nguyén cac thong sd dau vao, tién hanh thay doi khéi luong cia
khéi 1éch tim may sang rung c6 cac gia tri: me=3.2 + 4,8 kg v4i budc chia
12 0.2 kg. Ta thu dugc anh huong ciia khoi luong khéi 1éch tim tdi cac
thong s6 PLH ciia may sang rung trén t6 hop nghién sang di dong thé hién
bo1i cac 6 thi sau:

Chuyén vi sang phwong vy
Shuyén vi sang phwong x '

N A0

Chuyénvisang phuong )

Chuyén i sang phrong y (m)

o L o oz o3 er"g.dn P o= a) 65 :43,'62:99 o5 & O oy O8 b)
Hinh 3.2. D6 thi chuyén vi mdy sang rung theo perO'ngx y khi thay doi mg

Van téc sang phwong x an tdc sang phwong vy

00

Vin e séng phuong )
[}
Vintdgséng phuong y s
o 0 o]

LY
0

Hinh 3.3. D6 thi vin téc mdy sang rung theo phu’ongx v khi thay doz Mo
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Gia téc sang phwong x 60 Gia téc sang phwong y

o}
o

N
o

N
o

N
°

D
mo=4 kg

mo =3.2 kg
mo=4.8 kg

(Gia toocs sangf phwowng x (m/s2)
s 8 o

Gia tdc sang phuong y (m/s2)

o
o

o

0.2 0.3

%gian () °° a) 7 - : | : Fgian (s) ° b)
Hlnh 3.4. Do thi gia toc may Sang rung theo phLm’ngx Y khi thay doi mo

Gée ldc sang a6

Gée lac sang (rad)
Vi tde goe 14c (radss)

o

QD
S
2
8

Hinh 3.5. D6 thi goc ldc, van toc, gia toc goc ldc mdy sang khi thay doi m
Két qua gia tri dugc thé hién theo bang 3.2 sau:
Bang 3.2. Gid tri thong so DLH twong vng voi mg khac nhau
PLH Bién d¢ (m) V.toe (m/s) | G.toc (m/s?) | Thong sb vé goc lic
Ax Ay Vx Vy ax ay | a(rad) | (rad/s) | (rad/s?)
Mo(kg)
-0.0031 | -0.0041 | -0.18 | -0.32 | -17.5 -31 | -0.055 -13 -123
0.0031 | 0.0041 | 0.18 | 0.32 175 31 0.055 13 123
-0.0033 | -0.0043 | -0.19 | -0.33 -18 -33 -0.06 -15 -130
34 + + + + + < < < +
0.0033 | 0.0043 | 0.19 | 0.33 18 33 0.06 15 130
-0.0037 | -0.0046 | -0.20 | -0.35 -19 -35 | -0.065 | -16.5 -138
3.6 + + + + + + + + +

0.0037 | 0.0046 | 0.20 | 0.35 19 35 0.065 | 16.5 138

-0.004 | -0.0052 | -0.21 | -0.38 -20 -40 | -0.071 | -19.2 -152
4 = 0.004 = = = = = = = =
0.0052 | 0.21 0.38 20 40 0.071 19.2 152

-0.0042 | -0.0054 | -0.23 | -0.40 | -23 -43 | -0.073 | -20.2 | -159

4.2 - - - - = = = - =
0.0042 | 0.0054 | 0.23 | 0.40 23 43 0.073 2.2 159
-0.0044 | -0.0056 | -0.26 | -0.43 -27 -46 | -0.076 -21 -166

4.4 + = = = = = = = -
0.0044 | 0.0056 | 0.26 | 0.43 27 46 0.076 21 166
-0.0049 | -0.0061 | -0.31 | -0.48 | -345 -51 -0.08 -23 -176

4.8 + = + = + = = = -

0.0049 | 0.0061 | 0.31 | 0.48 | 34.5 51 0.08 23 176

Nhan xét: Qua khao sat ta thay khi khoi luong | khéi léch tam mo thay
d6i thi chuyén vi, van tc, gia toc va goc lic, van tée goc lac, gia tdc goc
lac clia may sang ciing thay doi theo. Trong do chuyen vi, van toc va gia
tdc cia may sang co su thay doi nhiéu nhat. Tuy nhién tan s6 dao dong cia
cac thong sd gan nhu khong thay d6i. Cac két qua gia tri dugc in dam
trong bang 3.2 phu hop vo1 gia tri tinh toan trong bang 3.1, trong ing véi
khéi luong khéi 1éch tim me=3.6 + 4.2 kg s& cho ta cac két qua két qua
goc lac may sang 0~0.065 + 0.073 rad (= 3.8° + 4.2%). So sanh voi gié tri Iy
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thuyét hop 1y da tinh toan trong phu luc 1 nhan thiy cac gia tri ndy nim
vung cho phép. Nhu vay d6i véi t6 hop nghién sang di dong TNS-05 thi
khéi luong khoi 1éch tAm cta may sang rung vo hudng mo=3.6 + 4.2 kg la
hop 1y. Twong tu luan 4n ciing khao sat cac thong sd va c6 nhan xét sau:

3.5.3. Anh hwéng ciia @ cirng 10 xo may sang

3.5.4. Xac dinh toc dd vong quay hop 1y ciia truc 1éch tim o

3.5.5. X4c dinh toc d6 vong quay hop 1y ciia truc dong co wa

3.5.6. Xac dinh toc do vong quay hop 1y cia truc banh da may
nghién Whd

* Nhan xét chung két qua khao sat: Qua khao sat cac thong sb két
ciu va cac thong sé ché do 1am viéc cia may sang rung vo hudng trén t6
hop nghién sang di dong ta thiy anh hudng cta cac thong so ket cau 1a
khéi lugng khoi 1éch tam mo, d6 tng 16 xo C giam dan, thong s 1am viéc
1a van toc goc cua khoi 1éch tAm o gy ra sy anh huong 16n nhat, nd lam
thay doi ca bién d6 va tan s6 dao dong cua cac thong sé6 PLH, cac thong sb
toc do quay truc dong co va truc banh da méay nghién anh hudng khong
nhiéu ¢ ving téc do quay lwa chon. Cac gia tri in dim trong bang 3.2, bang
3.3, bang 3.4, bang 3.5 va bang 3.6 phu hop véi cac gia tri théng s6 DLH
tinh todn d6i Vi may sang rung vo hudng & bang 3.1 va phu luc 1. Vi thé,
d6i vai to hop nghién sang di dong TNS-05 thi tng voi cac théng sé két
cau 1a @,=20° , my=3.6 + 4.2 kg, Cx =44540 + 67640 N/m va cic théng s6
ché do lam viéc 1a ®=115+125 rad/s, wa.=125 + 135 rad/s, wpe= 70 + 80
rad/s, s& cho ta gia tri goc lic clia may sang rung trong khoang o =~3.559 +
4.76° gia tri cac thong s6 PLH ctia may sang rung vo huong trén t6 hop
nghlen sang di dong tuong duong vo1 vung gia tri DPLH chuan (cho nang
suat va hiéu qua sang tot nhat) Do d6, ching ta hoan toan co thé Iwa chon
dugc vung gia tri mot s6 thong s6 hop 1y, hay noi cach khac 1a xac dinh
duoc modt so thong sé hop 1y cia may sang rung vO huong trén t6 hop
nghién sang di dong dé nang cao ning suat va hiéu qua lam viéc.

Két luan chwong 3

Trong chuong nay ludn an da trinh bay phuong phap xac dinh két cau
luoi sang hop ly va cac thong s6 PLH cua may sang rung vo huong nham
nang cao nang suat va hiéu qua lam viéc de lam tiéu chuan cho cac thong
s6 PLH cuia may sang rung v hudng trén to hop nghién sang di dong.

Cu thé 1a xac dinh mot s6 thong s6 hop 1y cua sang rung vo hudng
trén t6 hop nghién sang di dong (voi t6 hop nghién sang di dong TNS-05
thi (tng véi cac thdng sé6 ©=115+125 rad/s, ao=18° + 26°, my=3.6 + 4.2 kg,
Cx =44540 + 67640 N/m) dap tmg PLH tuong duong vdi cac thong so
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PLH tiéu chuan (cua may sang rung v6 hudng cung loai) theo ti€u chi
nang cao nang suat va hiéu qua lam viéc. Dong thoi str dung phuong phap
phan tir hitu han FEM tng dung trén phan mém NX12 dé tinh toan két cau
hop 1y ctia khung may khi thlet ké moi. Xac dinh mbi quan hé gitta toa do
trong tAm ciia cac cum trén t0 hop nghién sang di dong, tir d6 dua ra
phuong an lap cac cum mady trén t6 hop dé dam bao rung lic phan khung
nho it anh huong dén qua trinh 1am viéc ctia mdy sang rung v hudng trén
t6 hop nghién sang di dong.
CHUONG 4
NGHIEN CU'U THUC NGHIEM

4.1. Muc dich thi nghiém

- Xac dinh lyc rung dong phat sinh tir may nghién va dong co dan
dong tac dung Ién khung may lam thong s6 dau vao cho bai toan 1y thuyet

- Xéc dinh cac thong s dong luc hoc cua may sang rung trén to hop
dé kiém chung két qua tinh toan 1y thuyét va lam co so xac dinh mot so
thong s6 két cau va thong s lam viéc hop 1y.
4.2. Poi twong thi nghiém

T6 hop nghién sang di dong loai nhd TNS-05 dang st dung tai Lt
doan 72- BTL Cong binh.
4.3. So dd bo tri thi nghiém

So dd bb tri cac dau do nhu: hinh 4.2

Hinh 4.2. Hinh thé hzen lap cdc dau do lén to hap nghién sang di dong

4.4. Thi nghiém va két qua dat dwoe
4.4.1. Két qua thi nghiém do hi€u qua sang giira hai b¢ thong s0

Str dung bo thong sd két cau hop 1y 1a cac gia tr1 trung binh (gifra)
trong ving tinh toan cac thong sb hop 1y 6 chuong 3: oo =20°, mo=4.0(kg)
va Cy= 54440 (N /m) va bd cac thong s6 két cAu ctia may dang sir dung
truede khi tinh toan hop ly:

oot :170, mot:4.4(kg) va Cx= 64000 (N /m)

Két qua thi nghiém voi cac gia tri @ khac nhau dugc ghi vao bang sau:

Bang 4.1. Hiéu qud sang & toc d6 vong quay truc 1éc tam o=110(Rad/s)
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’ ) Bo thong | BO thong s0 may str dung trude khi hop 1y Chénh Iéch
SOTT | (rad/s) | sOhoply hi¢u qua sang
%
‘ Ew (%) c (kg) b(kg) E (%) Ewt (%) %)
Lan 1 20 4.22 78.9
Lan 2 110 91.6 20 4.28 78.6 78.6 14.2
Lan 3 20 4.35 78.25
Bdng 4.2. Hiéu qud sang ¢ téc dd vong quay truc léc tam ©=120(Rad/s)
’ ® Bo thong | BO thong s6 may st dung trude khi hop 1y Chénh léch
SOTT | (rad/s) | sOhoply hi¢u qua sang
%
‘ Ew (%) c(kg) |bkg) |E (%) Ewt (%) %)
Lan 1 20 3.71 81.45
Lan2 | 120 94 20 3.76 81.2 81.3 13.5
Lan 3 20 3.75 81.25

Bang 4.3. Hiéu qua sang o téc do vong quay truc léc tam

®w=135(Rad/s)

® Bo thong | B0 thong s6 may sir dung trude khi hop 1y Chénh 1éch
S6TT | (rad/s) | s hoply hi¢u qua sang
0,
Ew (%) c (kq) b(kg) E (%) Ewt (%) )
Lan 1 20 4.21 78.95
Lan 2 135 91.07 20 4.16 79.2 79.1 13.2
Lan 3 20 4.15 79.25

* Nhan xét: T két qua do thuc nghiém ghi trén cac bang 4.1 dén
bang 4.3 nhan thiy ¢ cung mét tbc d6 vong quay khéi Iéch tam o thi hi¢u
qua sang chénh 1éch dang ké giira hai bo thong s6 két cau. Cu thé véi cac
thong sd két cdu hop 1y ciia may sang rung v hudng trén t6 hop nghién
sang di dong cho hiéu qua sang ting 1én tir 13.2 dén 14.2 % so védi cac
thong s6 két cdu trude d6 cua may khi chua c6 bo thong sé két cdu hop 1.
4.4.2. Két qua do thi DPLH thi nghi¢m khi chay ché dd cé tai

Tién hanh 1am thuc nghiém trén t6 hop nghién sang di dong, chay
thiét vi & ché do lam viéc c6 tai véi w=125 rad/s, cac thong s6 dau vao
dugc dat & ché do may hop 1y nhu muyc 3.2. Két qua do duogc thé hién &
céc db thi hinh sau:
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Hinh 4.4. D6 thi thue nghiém vin téc mdy sang rung theo phwong x va y
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Hinh 4.10. D6 thi thuc nghiém vin toc goc lac mdy sang va khung
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Hinh 4.11. D6 thi thuc nghiém gia toc géc lac mdy sang va khung

* So sanh két qua giira 1y thuyét va thuc nghiém

Tir do thi cac thong sd dong luc hoc ciia may sang rung trén to hop
nghién sang di dong theo 1y thuyét tir hinh 2.7 dén hinh 2.15 va theo thyc
nghiém tir hinh 4.3 dén hinh 4.11 nhén thay: Vé kiéu dang do thi cac thong
s6 dong luc hoc ciia may sang rung trén t6 hop nghién sang di dong co sur
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tuong dong giita tinh toan ly thuyét va thuc tién. Céc thong sO dong luc
hoc theo phuong x on dinh va nho hon so véi phuong y, diéu nay do trong
qua trinh 1am viéc phuong y bi anh hudng cia luc nghién da theo chu ky
16m hon so v&i phuong x.

Vé gié tri cac thong s6 dong luc hoc cia may sang rung trén to hop
may c6 sai khac nhat dinh, thé hién ¢ cac bang 4.4.

Bang 4.4. So sanh sai khdc gid tri thong s6 dong luc hoc ciia mdy sang
rung trén t6 hop nghién sang giira 1y thuyét va thuec té

Bién d Vian téc Gia toc
[ra(g /s] AJ10°m] | AyJ10°3m] | vx[mis] vy[m/s] | ax[m/s?] | ay[m/s?]
LT | TT |LT| TT LT | TT | LT | TT |LT|TT|LT|TT
120 8 8.6 | 10 11 ]10,25]0,28|0,38|0,42| 20 | 22 | 36 | 40
Sai khac (%) 7 9.1 10.7 9.5 9.1 10

Su sai khac giira tinh toan 1y thuyét va do thuc té cta goc lac may sang
rung trén t6 hop duoc thé hién trén bang 4.5
Bang 4.5. So sanh sai khdc gid tri goc ldc, van toc va gia toc goc ldc cia
MAy sang rung trén 6 hop nghién sang giiva Iy thuyét va thiec té

Goc lic (a) Van toc goc lic Gia téc goc lic
© 107 rad rad/s rad/s?
(rad/s] [ ] [rad/s] [ ]
LT TT LT TT LT TT
120 3.5 3.7 3.3 3.5 133 146
Sai khac (%) 5.4 5.7 8.9

Céc thong sb dong luc hoc cua khung t6 hop nghién sang di dong co:

Kiéu dang do thi cac thong sb dong luc hoc cua khung t6 hop nghién
sang di dong nhan thiy co6 sy twong dong giita tinh toan 1y thuyét va thuc
tién. Cac thong ) dong luc hoc theo phuong x 6n dinh va nhé hon nhiéu
so v&i phuong y, cac thong s6 dong luc hoc theo phuong y c6 tinh chat
taing giam theo chu ky do trong qua trinh lam viéc diéu nay do trong qua
trinh 1am viéc phuong y bi anh hudéng cua luc nghién da theo chu ky.

Vé gia tri cac thong sd dong luc hoc ctia khung to hop may co sai khac
nhat dinh, gia tri sai khac dugc thé hién ¢ bang 4.6 dudi day.
Bdng 4.6. So sanh sai khdc gid tri théng sé dong lire hoc cia khung t6 hop

nghién sang giita Iy thuyét va thuc té

Bién dd VAn toc Gia téc

[rad/s] AQI0°m] | AJ10°m] | vi[mis] vymis] | admis?] | a[m/s?]

LT | TT | LT TT LT | TT | LT | TT [LT|TT |LT | TT
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120 08| 0.9

1.34

1.5

0,08 | 0,09

0,15 0,17

6 |65

10

9

111

9.33

111

11.7

8.3

10

Sai khac (%)

Su sai khac cta goc lic khung t6 hop giita 1y thuyét va thuc té duoc

thé hién trén bang 4.7 dudi day.

Bang 4.7. S0 sdanh sai khac gia tri goc ldc, van toc va gia toc goc ldc cua

khung t6 hop nghién sang giita Iy thuyét va thyc té

® Go6c lic khung (ax) | Van téc goc lac Gia téc goc lac
[rad/s] khung khung
[10? rad ] [rad/s] [rad/s?]
LT TT LT TT LT TT
120 15 1.35 1.3 1.2 15 13.5
Sai khac (%) 10 7.7 10
Nhan xét:

Qua két qua khao sat cho thay gia trj cac thong sb dong luc hoc cua
may sang rung vo hudng trén t6 hop nghién sang di dong nam gan vai cac
gia tri tinh toan 1y thuyét.

Su sai khac cua tinh toan ly thuyét va do dac thuc nghiém céc thong
s6 dong luc hoc ciia may sang rung trén to hop nghién sang di dong (<
11.7% bang 4.6) nam trong pham vi cho phép qua d6 cho phép danh gia
murc d§ chinh xac cua mo6 hinh dong luc hoc xay dung ¢ chuong 2 1a co
thé chép nhan dugc. M6 hinh dong luc hoc dugc xay dung dung dé tinh
todn la dang tin cay.

Viéc su dyng mo hinh dong luc hoc dd xay dung cho phép xur dung
trong céc tinh toan tiép theo cia may sang rung lap trén t6 hop nghién sang
di dong nhu tinh toan cac thong s6 hop ly nhim ning cao ning suit va
hiéu qua lam viéc cia to hop. Pay 1a co s¢ dé xay dung bai toan tinh toan
thiét ké hop 1y to hop nghién sang di dong tai Viét Nam.

Két luan chuwong 4

Trong chuong nay Nghién ctru sinh da trinh bay myc dich cua nghién
ctru thye nghiém, cac thong so can do dac khi tién hanh 1am thuc nghiém
va cong tac chuan bj thuc nghiém.

Do hiéu qua sang ctia may sang rung v hudng trén to hop nghién sang di
dong dugc thuc hién trén may thuc té TNS-05 trudc va sau khi s dung bd
thong s6 hop 1y nham danh gid tinh hiéu qua ciia bo thong so hop 1y.

Po dac cac thong sé dong luc hoc ciia mdy sang rung trén to hop
nghién sang di dong duoc thuc hién trén may thuc té TNS-05 nham:

- Po dac cac luc rung dong tir cum may nghién va déng co dan dong
tac dung 1én khung may.
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- So sanh két qua do cac thong s6 dong luc hoc clia may sang rung
trén t6 hop véi céc tinh toan ly thuyét dé danh gia tinh ding dan cua viéc
xay dung mo hinh dong luc hoc & chuong 2.

KET LUAN VA KIEN NGHI

1. Nhirng dong gop cua luan an:

- Phan tich téng quat tinh cap thiét, pham vi st dung cia t6 hop nghién
sang di dong, tir do xay dung muc ti€u nghién ciru.

- Phén tich tong quan cac van dé lién quan dén ndi dung nghién ctru ctia
luan an lam co sé& cho viéc xac dinh né1 dung va phuong phap nghién ctru.

- Pa x4y dung dugc mo hinh tinh todn dong luc hoc cia may sang rung
v6 hudng trén t6 hop nghién sang di dong co tinh dén yéu t6 anh hudng
rung dong clia cum may nghién va dong co 1én khung bé may néi chung va
1én qua trinh 1am viéc cia may sang rung trén trén to hop nghién sang di
dong noi riéng. Ngoai ra con ké dén anh huong ciia nén dat dan hoi noi to
hop ding lam viéc.

- b x4c dinh cac thong sb két cau (hinh hoc) hop 1y (L, =34.7d__ ) cua
ludi sang va ving thong s6 PLH tiéu chuan (bang 3.1) tir d6 xac dinh dugc
mét s6 thong sé hop 1y (0=115+125 rad/s, a,=180 + 260, my=3.6 + 4.2 kg,
Cx = 44540 +~ 67640 N/m) dé nang cao nang suit va hiéu qua lam viéc to
hop nghién sang di dong. Két qua do dac thyc nghiém cho hi€u qua sang
ting 13.5% (bang 4.3) & bd thong s6 hop 1y so vi bd thong sé may dang
st dung.

- ba xdy dung dugc phuong phap do dac thuc nghiém trén t6 hop
nghién sang di dong TNS-05 dé xac dinh mot sO thong sb dau vao va kiém
chtng lai cac két qua nghién ctru 1y thuyét vé PLH cta may sang rung vo
huéng trén to hop nghién sang di dong vdi két qua sai s6 do duge < 11.7%
(bang 4.6). Két qua nay cho phép danh gia sy diing dan ctia mo hinh dong
luc hoc da xay dung, tur d6 lam co s& khoa hoc cho nhitng tinh toan tiép
theo.

2. Kién nghi:

Ngoai nhitng van dé ma ludn an di lam dugc, khi nghién ciu vé dao
doéng ctua may sang rung v hudng lap trén to hop nghién sang di dong noi
chung va dao dong ctia khung noéi riéng, luan an con c6 van dé can tiép tuc
nghién ctru do la:

Bai toan dong luc hoc cua may sang rung vé hudng lap trén to hop
nghién sang di dong dang xem xét 1a bai toan phang nén trong twong lai co
thé phat trién thanh bai toan khong gian thi mé hinh sé& sat véi thuc té hon.



