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LOI CAM ON

Tac gia luan 4n xin bay t6 1ong biét on chan thanh d6i véi tap thé can bod
huéng dan di dwa ¥ twong nghién ctru va tan tinh huéng dan tac gia vé
phuong phép tiép can, noi dung nghién ctiru. Tac gia ludn tran trong su dong
vién, khuyén khich va nhimg kién thirc khoa hoc ma tap thé huéng din da
chia s¢é cho tac gia trong thoi gian thuc hién luan an.

Tac gia xin tran trong cam on tap thé bd mén Xe mdy cong binh, Khoa
Dong luc, Phong Sau dai hoc, Hoc vién KTQS da tao moi diéu kién thuan lo1
cho tac gia trong sudt qua trinh nghién ctru.

Tac gia xin chan thanh cam on Thu truéng Bo Tu 1énh Cong binh, Vién
K§ thuat Cong binh di tao diéu kién thuan loi nhat dé tac gia tién hanh nghién
ctru va hoan thanh Luan an.

Tac gia xin chan thanh cam on cic nha khoa hoc cing ban bé, dong
nghiép da cung cap cho tac gia nhing tai liéu, thiét bi va cac y tuong nghién
ctru bo ich, co gia tri cao.

Dic biét, tac gia xin bay to sy biét on vo han ddi vai gia dinh va nhing
nguoi than da ludn thong cam, sé chia nhitng kho khan dé tac gid ¢6 mot hau
phuong vimg chéc tao sy yén tdm trong qua trinh thyc hién lun an.

Tac gia

Nguyén Manh Hung
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1. Chir viét tit:

BTL B0 tu 1énh
PLH Pong luc hoc
FEM Phuong phap phan tir hitu han (Finite Element Method)
Ltd Trach nhiém hiru han
NYM Hon hop vat lidu dau vao
PTVP Phuong trinh vi phan
VLXD Vit liéu xay dung
2. Ky hiéu:
Ky hiéu | Pon vi Y nghia
M kg |Khoi lugng toan bo to hop may nghién sang
m kg |Khoi lugng sang cing vt liéu sang
Mg kg |Khoi luong banh da may nghién
e kg Khoi luong khoi 1éch tAm cta cum giy rung may
sang
o m | Ban kinh khoi 1éch tim may sang
Khoang cach tir trong tim may sang dén tim quay
° m may sang
I m Khoang Cé(fh theo phuong ngang tr trong tam
may sang dén 10 xo trai cua may sang
L " Khoang céc’h theo phuong ngang tu trong tam
may sang dén 10 xo phai ciia may sang
i m Khoang cach theo phuong ding tir trong tdm may
sang dén mat trén cua may sang
i " Khoang cach theo phuong dimg tir trong tim may
sang dén mat dudi ctia may sang
X.. m Khoé}ng cach tlr trong tAm may sang dén goc toa
do co6 dinh tam O theo phuong x
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Khoang cach tir trong tAm may sang dén gbc toa

Yos m C
dd co dinh tam O theo phuong y
J Kgxm? | LA md men quén tinh khoi luong ctia may sang
® rad/s | Van toc goc khdi 1éch tAm ctia may sang
0o rad | Goc nghiéng ban ddu cia may sang
Cxs N/m | D0 cung 10 xo may sang theo phuong x
Cys N/m | D0 cung 10 xo may sang theo phuong y
Dxs Nxs/m | Hé s6 can ctia 16 xo may sang theo phuong x
Dys Nxs/m | He¢ s6 can cta 10 xo may sang theo phuong y
5 Kgxm? La 1?1‘6 m(?n quan tinh khoi lugng cua t6 hop may
nghién- sang
©bd rad/s | Van toc goc banh da may nghién
L " Khoémg cach theo phuong ngang tu trong tam
may dén chan bén trai cua t6 hop
L m Khoéng cach theo phuong vngang tor trong tam
may dén chan bén phai cta t6 hop
L. " @oéng cach theo phu:ongi ding tu trong tdim may
dén mat dudi khung cua t6 hop
y m Khoang cach tir trong tAm may sang dén trong tim
may theo phuong x
N " Khoang cach tir trong tim may sang dén trong tim
Y may theo phuong y
d m Khoang cach tir diém luc Pn tac dung 1én khung
P dén trong tAm may theo phuong x
Khoang cach tir trong tdm may dén gdc toa do cd
Kok m :
dinh tam O theo phuong x
Yo " Khoang cach tir trong tAm may dén goc toa do cb
dinh tdm O theo phuong x
R m | R- Ban kinh banh da may nghién
Cxk N/m |[D6 cting nén dat chan khung theo phuong x
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Cyk N/m |Do cing nén dit chan khung theo phuong y
Hé s6 can cua nén diat chan khung may theo
Dxic Nxs/m
phuong x
Hé sd can cta nén dit chdn khung may theo
byk N XS/m
phuong y
Pn N Luc tac dung may nghién ép da 1én khung may
t S thoi gian
E N/m? | Mo dun dan hdi cua thép
G N/m? | Mo dun dan hdi trugt cla thép




DANH MUC CAC BANG BIEU

Trang
Béang 2-1. Gia tri hé s6 a ké dén tai trong doC truC...covvvvviiiiiie e 48
Bang 2-2: Tri 6 v, B va A cua cac loai GAL v, 51
Bang 2-3. Bang xac dinh hé s6 phu thudc o theo loai dat..........c.ccevveveeennen, 52
Bang 2-4. Bang xac dinh Eq theo 1021 GAt.........ccooveureieeeieeeeeee s 53
Bang 3-1. Hé s6 diéu chinh do bén d4 theo kich thudc da nap..........cc.cc...... 79
Bang 3-2. Gia tri cac hé sb tinh ning Suat MAY SANG .........ccevvveeerereeeereeirereens 80
Bang 3-3. Gid tri CAC hE SO M.v.vuiveeeeeeeeeeeeeee st 81
Bang 3-4. Co s lya chon kich thuéc 16 sang khi mit sang dat nghiéng........ 82
Bang 3-5. Cac gia tri hj Va Ximax TWONE TN ....ccvviiieeirieiieciiccie e see e 85
Bang 3-6 Thong sé DLH hop 1y (Iam co s&) clia may sang rung vo hudng .. 89
Bang 3-7. Gia tri thong s6 DLH tuong tmg véi mg Khac nhau....................... 95
Bang 3-8. Gi4 tri thong sé DLH tuong tmg véi C Khac nhau............c..c......... 97
Bang 3-9. Gia tri thong s6 DLH tuong tmg v6i o khac nhau...............c......... 99
Bang 3-10. Gia tri thong s6 PLH tuong (mg vdi mg. khac nhau .................. 101
Bang 3-11. Gia tri thong s6 DLH tuong tng v6i opg khéc nhau.................. 103
Bang 4-1.Cac thong sb co ban ctia ddu do PCB- SN61524............ccoeee.... 112
Bang 4-2. Thong s6 co ban ctia dau do HHT13.....cocvvveveecceeeeeeeeveeenen, 113
Bang 4-3. Céc thong s6 k¥ thuat ctia cam bién H7. .....c.ovvveveerrereeieene, 114
Béng 4-4. Tinh hi€u qUA SANE ......ceviiiiiiiii e 119

Bang 4-5. Hiéu qua sang & toc do vong quay truc 1éc tim ©=90(Rad/s) ..... 122
Bang 4-6. Hiéu qua sang & toc d6 vong quay truc 1éc tim 0=110(Rad/s) ... 122
Bang 4-7. Hiéuqua sang ¢ toc do vong quay truc léc tim w=120(Rad/s) .... 122
Bang 4-8. Hiéu qua sang & toc d6 vong quay truc 1éc tim 0=135(Rad/s) ... 122
Bang 4-9. Hiéu qua sang & toc do vong quay truc 1éc tim 0=145(Rad/s) ... 122
Bang 4-10. Hiéu qua sang ¢ toc d6 vong quay truc 1éc tam o=110(Rad/s) . 123



Bang 4-11. Hiéu qua sang & toc d6 vong quay truc 1éc tam w=120(Rad/s) . 123
Bang 4-12. Hiéu qua sang ¢ toc d6 vong quay truc 1éc tam o=135(Rad/s) . 123
Bang 4-13.Bang do gia tri thong sb bién do 1y thuyét va thuc nghiém ¢ ;. 127
Bang 4-14. So sanh sai khéac gia trj thong sé dong luc hoc ctia may sang rung
trén to hop nghién sang gitta 1y thuyét va thure t& ......oovvvvveeeeeeeeeeeeeee 128
Bang 4-15. So sanh sai khac gia tri goc lic, van tdc va gia tdc goc lic ciia may
sang rung trén t6 hop nghién sang gitta 1y thuyét va thuc t& .......co.vvvvveeee. 128
Bang 4-16. So sanh sai khac gia tri thong s6 dong luc hoc ciia khung t6 hop
nghién sang giita 1y thuyét va thuc t&........coveveverieireeereeeeeeessessssee s, 128
Bang 4-17. So sanh sai khéac gia tri goc lac, van tde va gia téc goc lac cla

khung t6 hop nghién sang gitta 1y thuyét va thuc t& ..........cccoeevvererrerrrrinnnn, 129



Xi

DANH MUC CAC HINH VE, PO THI

Trang
Hinh 1-1. T6 hop nghién sang d4 cong SUAt 16M .........ccoveveeverreererereniennenn, 11
Hinh 1-2. T6 hop nghién sang di dONg ........c.cevevevreeevevereeeeeeseesessessen e, 12
Hinh 1-3. T6 hop nghién sang di dong CM-739/CM-740.........cooeveeevereannn. 12
Hinh 1-4. T6 hop nghién sang di d0ng cd nho .........ccoveeveveeeeseeeeeeeeeeeae 14
Hinh 1-5. T6 hop nghién sang di d0ng TNS-05 .......coeeveeireieeseeeseeeeseeen, 18
HINh 1-6. IMAY SANQ FUNQ ..eoveivieiieeie e nne s 21
Hinh 1-7. MAy SANQ GIL 052........ccoiiieecieseee e 21
Hinh 1-8. May sang AS200tap.........ccccivirieiieiie e 23
Hinh 1-9. Pudng cong “Van toc ludi sang- TAn $6 rung”.......ccvvvvvverrreennenn. 23
Hinh 1-10. BO chuyén doi da tAn $8........covevvvieeeeeeieseeeeeeeesee e s 24
Hinh 1-11. May sang rung ULS2010.12WS.........cccccoieiiiiereee e 25

Hinh 1-12. M6 hinh hoat dong ctia may sang rung cong huong tham sé....... 26
Hinh 1-13. M6 hinh toan may sang rung ctia He Xiao-mei, Liu Chu-sheng.. 27
Hinh 1-14. D6 thi dich chuyén cta tim khoi lwong may sang rung............... 28
Hinh 1-15. M6 hinh tinh toan may sang rung v6 hudng cia Liu Chu-sheng. 29
Hinh 1-16. So do may sang rung cua Eng. Nicusor Dragan Mecmet............. 30
Hinh 1-17. M0 hinh tinh toAn may sang rung véi dién tich mat sang 12m?... 31
Hinh 1-18. Bién thién bién d6 dao dong va bién do goc lic may sang 5 m?...... 31
Hinh 1-19. Bién thién bién d6 dao dong va bién do goc lic may sang 12m?. 32
Hinh 1-20. M6 hinh may sang rung vo hudng cua Sergey Rumyantsev ........ 32
Hinh 1-21. Su bién thién bién d6 dao dong may sang rung vo huéng........... 33
Hinh 1-22. M6 hinh may sang rung v6 hudng 3 truc 1éch tim..........ccoveneee, 33
Hinh 1-23. Bién d6 va quy dao chuyén dong may sang rung vo hudng......... 34
Hinh 1-24. So do két ciu va md hinh tinh toan ciia Tomasz Szymanski ....... 34
Hinh 1-25. Sy phu thudc cia hiéu qua sang vao goc nghiéng...........ccceveneeee. 35
Hinh 1-26. M6 hinh dong luc hoc may sang rung ctia Tomasz Szymanski ... 35
Hinh 1-27. Bién d6 dao dOng clia Mat SANEG ........cccvevvereerienieieeieseeresee e 36
Hinh 1-28. So d0 cAU ta0 MAY SANG TUNE .......vevevereereeeeseesesseeeseesneesessesseneenean, 37



Xii

Hinh 1-29. M6 hinh dong luc hoc cua may sang rung c6 hudng ................... 38
Hinh 1-30. Dao dong ctia mat sang rung c6 hudng theo phuong Y, X.......... 38
Hinh 1-31. Dao ddng cua mat sang rung vo hudng theo phuong Y, X.......... 39
Hinh 2-1. So d6 nguyén 1y cua to6 hop nghién sang di dOng........ccevvvvveeneee, 42
Hinh 2-2. M6 hinh khao sat dong luc hoc clia may sang rung vo hudng trén 44
Hinh 2-3. D6 clrng nén noi chan KhUNg tua.........o.o.eeveeeeeieeeeeseeeeeee e 50
Hinh 2-4 Quan hé giita Gng suat gay 1an va do 1n nén..........cocceveeeveeeveeeanen. 51

Hinh 2-5. Bién dang do tac dong ctia may nghién theo phuong ngang (phuong x)

Hinh 2-6. Bién dang do tac dong ctia may nghién theo phuong dimg (phuong y) ..... 56
Hinh 2-7. Bién dang do tac dong ctia may nghién va dong co theo phuong

NZANEZ (PHUWONZ X) 1.veiiiieeiiie e 56
Hinh 2-8. Bién dang do tac dong ctia may nghién va dong co theo phuong

AUNE (PRUONZ ¥) ..veeiteeeee et 57
Hinh 2-9. So db lién két lyc trén may sang va khung t0 hop ......o.ccvvveeeeene. 59
Hinh 2-10. So dd cac luc tac dung va chuyén vi may Sang ...........c.ceevevvene. 60
Hinh 2-11. So db xéac dinh luc va canh tay don cua lyc trén may sang........... 61
Hinh 2-12. So do cac lyc tac dung va chuyén vi ciia khung may................... 65

Hinh 2-13. So dd xéac dinh luc va canh tay don cua lyc trén khung may ....... 66

Hinh 2-14. So d6 xé4c dinh canh tay don vi tri trong tim mdy sang so voi trong

TAM KNUNG MAY ... 69
Hinh 2-15. So do thuat toan giai hé phuong trinh vi phan (2.33).......cc.......... 73
Hinh 2-16. D6 thi chuyén vi ciia may sang rung theo phuong x va y ............ 74
Hinh 2-17. D6 thi van tdc cia may sang rung theo phuong X va y ................ 74
Hinh 2-18. D6 thi gia téc clia may sang rung theo phuong X Va y ................. 74
Hinh 2-20. D6 thi chuyén vi cia khung may theo phuong X va y.................. 75
Hinh 2-20. D6 thi van tc ciia khung may theo phuong X Va y .....c..cvveeeennee. 75
Hinh 2-22. D6 thi gia téc khung may theo phuong X va y ......cccvvvvvvrvrennne, 75
Hinh 2-22. D6 thi goc lac may sang va Khung may ..........cc.ocvevverrvenrrnnenn, 76
Hinh 2-23. D6 thi van téc goc lac may sang va khung May .........c..cc.ceoeeeeeee. 76

Hinh 2-24. D6 thi gia téc goc lac may sang va khung may ..........co.ce.evereneee. 76



Xiii

Hinh 3-1. So d0 m6 ta qUA trinh SANG .......voveeeeeeeeeeeee e 80
Hinh 3-2. So d6 xac dinh téc d6 16n nhét ctia mét sang rung vo hudng......... 83

Hinh 3-3.Qui dao chuyén dong cua hat vat li¢u trng vdi cac van tdc may sang

KNAC NNAUL......ooiii e e e 85
Hinh 3-4. Mdi quan h¢ gifra xac suat lot qua sang cua hat vat liéu ................ 86
Hinh 3-5. D4 thi chuyén vi may sang rung theo phwong x, y khi thay d6i mq ........... 94

Hinh 3-6. D6 thi van tc may sang rung theo phuong x, y khi thay ddi m,... 95
Hinh 3-7. B4 thi gia tbc may sang rung theo phuong x, y khi thay d6i m.... 95

Hinh 3-8. Do thi goc lic, van tdc, gia the goc lac may sang khi thay doi mo............ 95
Hinh 3-9. D6 thi chuyén vi may sang rung theo phuong x, y khi thay ddi C............. 96

Hinh 3-10. D6 thi van tbc may sang rung theo phuong x, y khi thay d6i C... 97
Hinh 3-11. D6 thi gia tbc may sang rung theo phuong x, y khi thay d6i C.... 97
Hinh 3-12. D6 thi goc lac, van tdc, gia téc goc lic may sang khi thay doi C. 97
Hinh 3-13. D6 thi chuyén vi may sang rung theo phuong x, y khi thay d6i ®

Hinh 3-14. D6 thi van tbc may sang rung theo phuong x, y khi thay d6i ... 99
Hinh 3-15. D6 thi gia tdc may sang rung theo phuong x, y khi thay d6i w.... 99
Hinh 3-16. D4 thi goc lac, van tdc, gia the goc lic may sang rung khi thay d6i © ..... 99
Hinh 3-17. Bd thi chuyén vi may sang rung theo phuong x, y khi thay d6i mq.

Hinh 3-20. D6 thi goc lac, van tdc, gia toc goc lic may sang rung khi thay d6i mg.. 101
Hinh 3-21. D6 thi chuyén vi may sang rung theo phuong x, y khi thay d6i mpq



Xiv

Hinh 3-24. B4 thi goc lac, vén tdc, gia the goc lic may sang rung khi thay doi wpg 103

Hinh 3-25. So dd két ciu khung may t6 hop nghién sang di dong............... 105
Hinh 3-26. Biéu dién vi tri dat cac luc 18n doc khung may ..........cccevveeee. 106
Hinh 3-27. Hinh thé hién ting suét trén kKhung may...........c.ccccoeeverereereennns 107
Hinh 3-28. Hinh thé hién bién dang chan Khung ............ccccoveveeeveserieennn. 107
Hinh 3-29. Hinh biéu dién toa do trong tdm cua cac cum may nghién, sang,

d0ng co va KNUNG 8N t0 NOP....vvivveieeeeeeeeeeese e 108
Hinh 4-1. Pau do bién d, van tdc va gia tdc PCB........cccovvvevvveeeeieesn, 112
Hinh 4-2. Pau do téc d6 vong quay HHT13.....c.ccovevevnreicerseesee e 113
Hinh 4-3. Cam bién do khoang cach H7. ........ccccovverevieereeeeeeeesee e, 114
Hinh 4-4. Ten X0 @0 DiN dang ........co.oocuveeereieeceeeeeeeee e, 115
Hinh 4-5. Thiét bi khuéch dai tin hiéu DAQP .....oo.oeeeeeeeeeeeeeeeeeeeeeeen. 115
Hinh 4-6. May tinh cai phan mém DasyLab 11.0........c..cccevevrerernrierrnnnns 116
Hinh 4-7. So dd cau trac cac kénh do khi thue nghiém........cccoceveeevieenee, 116
Hinh 4-8. So d6 b6 tri hé thdng thi nghiém t6 hop nghién sang di dong................. 117
Hinh 4-9. Hinh thé hién lip cc dau do 1én t6 hop nghién sang di dong ................. 117
Hinh 4-10. Can dong hd 10ai 100 K .....c.ovevvervevreireersssieseesesesesessensenenes 118
Hinh 4-11. Bién d6 dao dong vi tri trong tdm va vi tri M cua may sang ................. 121

Hinh 4-12. D6 thi thyc nghiém chuyén vi may sang rung theo phuong X va y ........ 124
Hinh 4-13. D5 thi thuc nghiém véan tdc may sang rung theo phuong X va y 124
Hinh 4-14. D6 thi thuc nghiém gia toc may sang rung theo phuong x va y. 125
Hinh 4-15. D6 thi thyc nghiém chuyén vi khung theo phuong x va phuong y ........ 125
Hinh 4-16. D6 thi thuc nghiém vén tdc khung theo phwong x va phuong y 125
Hinh 4-17. D6 thi thuc nghiém gia tc khung theo phwong x va phuong y. 125
Hinh 4-18. 6 thi thuc nghiém goc lac may sang va khung.........c..c..cc........ 126
Hinh 4-19. D6 thi thuc nghiém van tc goc lac may sang va khung............ 126
Hinh 4-20. 6 thi thuc nghiém gia toc goc lic may sang va khung............. 126



MO PAU
1. Tinh cép thiét ciia dé tai

Trong sy nghiép xay dung va bao vé T qudc hién nay viéc xdy dung cac
cong trinh phong thu dat nude ludn 13 nhiém vu cip bach ddi véi quan doi va
nhan dan ta. Cac cong trinh phong thu nhu duong hAm quan sy, cac cin ctr hau
can, cac hAm phao mit dat, s¢ chi huy .v.v. cha yéu duoc xiy dung trén cac ddi
nui cao va cac cong trinh ndy thudng lam biang bé tong cbt thép. Viée van
chuyén cac loai vat li¢u xay dung ma dac biét 1a d4 dam tur cac trung tam cung
cap vat liéu xdy dung (VLXD) tir dudi xudi 1én 1a rat kho khin va hiéu qua kinh
té thap, ngoai ra s& khong dam bao duoc tinh bi mat quan sy do khéi luong da
xay dung cong trinh quan sy chiém ty 1¢ cao trong cong trinh xay dung. Do vy
viéc str dung da trong qua trinh khoan nd min cong trinh 1a rat can thiét va rat
hiéu qua. Hién nay cac don vi thi cong cling da sir dung cic may nghién va may
sang dé san suit da dam tir san pham sau khoan n6é min cong trinh. Cac thiét bi
nay thuong la cac thiét bi doc lap dugc ghép lai nén nang suét va hiéu qua chua
cao do d6 tén rat nhiéu cong sirc clia cac chién si Cong binh trong qua trinh khai
thac str dung.

Ning sudt va hiéu qua phéan loai vat liéu cia to hop nghién sang di dong
khong chi phu thudc vao may nghién ma con phu thudc rat nhiéu vao may sang.
Cu thé ning suit va hiéu qua may sang phu thudc vao cac thong sb két cau va
cac thong s6 dong luc hoc. Pa ¢6 nhiéu cong trinh khoa hoc nghién ctru vé dong
luc hoc may sang rung lién qua dén ning suat va hidu qua sang, song cic cong
trinh nay chu yéu la nghién ctiru khi may sang lam viéc doc 1ap. Bong luc hoc
clia may sang rung khi 1am viéc trén to hop nghién sang di dong chiu tac dong
rat 1on tir su rung dong ctia cum mdy nghién, cum dong co dan dong va tinh chat

dan hoi cua nén dat may.



T6 hop nghién sang di dong ¢ nho gdm mot khung bé di chuyén duge trén do co
b6 tri mot mdy nghién ham, mot may sang rung vo hudng, mot dong co dan dong va hé
thong diéu khién. May nghién ham duoc sir dung 1a may chuan c6 ban trén thi truong
hién nay. May sang duoc thiét ké kiéu chuyén dung phu véi to hop nghién sang di dong.
Khung bé to hop nghién sang di dong duoc nghién ciru thiét ké dé phu hop diéu kién di
chuyén va lam viéc & ving doi nui.

Trude ddy trong quan doi ta st dung t6 hop nghién sang di dong ctia Nga san xuit,
tuy nhién dén nay céc thiét bj nay di cii va hong hoc khong con duge str dung.

T6 hop nghién sang di dong hién dang sir dung trong cac don vi quan doi
Cong binh duoc ché tao trong nudc theo kiéu ghép hai cum may nghién va may
sang c6 cung nang suat. Trong khai thac sir dung t6 hop dang nay bdc 16 mot sd
ton tai nhu nang suat va hiéu qua lam viéc chua cao, do tin cdy va tudi tho cua to
hop con han ché.

T nhitng phan tich trén cho théy viéc nghién ctru dong hoc, dong luc hoc
va két cau cia 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 1a rat
quan trong. Vi vdy dé tai ludn an “Nghién ciru xdc dinh mét sé thong sé hop Iy
ciia mdy sang rung vo hwdng trén té hop nghién sang di dpng” 13 van dé co
tinh cép thiét, co y nghia khoa hoc va thyc tién. Viéc lam nay can duoc thuc
hién dua trén cac can cir khoa hoc ma dé tai luan an huong téi.

2. Muc tiéu nghién ciru

Xac dinh mot sb théng s6 hop 1y cliia may sang rung v hudng trén to hop
nghién sang di dong ¢& nho do Viét Nam ché tao dé hoan thién két cdu va ning
cao nang suét, hiéu qua 1am viéc ctia may.

3. Pdi twong nghién ciru

- Thiét bi: T6 hop nghién sang di dong céng suat nhé TNS-05.



- Vat liéu sir dung: P4 trong khoan nd xay dung duong him quan sy khau
dd nho tai khu vuc mién nai phia bac.

4. Phuwong phap nghién ctru

Phuong phép 1y thuyét két hop véi thue nghiém kiém chimg:

Vé 1y thuyét luan an phan tich tong hop c6 ké thira, str dung phuong phap
Dalambe dé tach céu trac tir do xay dung mo hinh dong luc hoc va thiét lap h¢
phuong trinh vi phan chuyén dong ciia may sang rung vo hudng trén t6 hop
nghién sang di dong.

Viéc giai hé phuong trinh vi phan chuyén dong cua co hé duge thuc hién
bang chwong trinh may tinh viét trén phan mém Matlap - Simulink.

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

5.'Y nghia khoa hoc va thuc tién ciia dé tai luan 4n
*Y nghia khoa hoc

Xay dyng dugc mo hinh va tién hanh khao sat dong luc hoc ctia may sang
rung v6 hudng trén t6 hop nghién sang di dong co tinh dén anh huong rung dong
clla cum may nghién, dong co va tinh dan hdi cta nén dat lam co sé cho viée
xac dinh mot s6 thong s6 hop 1y (tan sd goc, khoi lwong giy rung, goc nghiéng
mit sang, do cing 10 x0) clia may sang rung v hudng trén to hop nghién sang
di dong theo tiéu chi hiéu qua va ning suét sang.
*Y nghia thyc tién

Két qua nghién ctru cua luan an cé thé lam co s& khoa hoc dé phuc vu cho
viéc thiét ké, ché tao cling nhu nang cao ning suat va hiéu qua khai thac cia to
hop nghién sang di dong ché tao tai Viét Nam.

6. Tinh méi cia Luan an
ba xay dung dugc mo hinh va tién hanh khao sat dong luc hoc cua may

sang rung lap trén t6 hop nghién sang di dong cd tinh dén anh huéng rung dong



ciia may nghién, dong co din dong va tinh chat dan hoi ctia nén noi dit to hop
lam viéc.

P4 xac dinh duoc mot s thong sd hop 1y ciia may sang rung vo hudng trén
t6 hop nghién sang di dong theo tiéu chi hiéu qua va ning suat sang.

D3 xay dung phuong thuc nghiém trén t6 hop nghién sang di dong dé xac
dinh t6 hop lyc tac dung 1én may sang do anh huéng ctia may nghién va dong co
dan dong dé 1am sb liéu phuc vu tinh toan cling nhu dé xac dinh mot sb thong )
dong luc hoc ctia may lam minh chung cho két qua nghién ctru 1y thuyét.

7. B6 cuc ciia Luin 4n

Luan an dugc bo cuc theo cac ndi dung sau

Chuwong 1. Tong quan vé van dé nghién ciru

Chuong nay tong hop va phan tich diéu kién va vat liéu da trong xay dung
cdng trinh quan su ¢ ving rimg nai phia bac, gidi thiéu vé to hop nghién sang di
dong c& nho, phan tich cac cong trinh nghién ciru vé may sang vat liéu va t6 hop
nghién sang di dong trong va ngoai nudc. Tir nhitng ndi dung trén xay duyng muc

tiéu va nhiém vu cua luan an.

Chuwong 2. M6 hinh ddng lwe hoc ciia mAy sang rung trén to hop nghién
sang di dong

Tir nhitng phén tich tong quan vé cac cong trinh nghién ciru va duya trén so
d6 két cAu cua td hop nghién sang di dong thuc té, tién hanh x4y dyng mé hinh
tinh toan dong luc hoc va giai bai toan PLH 1am co so khoa hoc dé lya chon
mdt s6 thong sb hop 1y (tan s6 goc, khdi lugng gdy rung, gbc nghiéng mit sang,

d6 ctimg 10 x0) ctia may sang rung vo hudng trén td hop nghién sang di dong.



Chuong 3. Xac dinh mét sé thong s6 hep 1y ciia may sang rung vé huéng
trén t6 hop nghién sang di dong

Trong chuong nay tién hanh xac dinh ving thong sé DLH trén may sang rung
vo huéng doc 1ap cung loai voi may sang rung v huéng trén té hop nghién sang di
dong 1am chudn, sau d6 khao sat anh hudng ctia mot s6 thong sb gdbm thong sé 1am
viée va cac thong sd két cau (tan sb goc, khéi lwong gdy rung, goc nghiéng mit sang,
d6 cing 16 x0) dén cac thong s6 PLH ctua may sang rung vo hudng trén to hop
nghién sang di dong twong dwong véi thong s DLH chuan. Trén co s¢ d6, xac dinh
duoc mot s6 thong s6 hop 1y cia may sang rung vo hudng trén to hop nghién sang di
dong c¢d nhd do Viét Nam ché tao.

Xac dinh tng suét trén khung may lam co sé tinh toan bén cho khung,
dong thoi so luge tinh toan can bang vi tri lap dat cac cum (méay nghién, may

sang, dong co) trén khung nham hoan thién két cdu may.

Chuong 4. Nghién ctru thuc nghiém
Chuong nghién ctru thyc nghiém nham xac dinh cac thong sé dau vao cho
bai toan 1y thuyét va cac thong sé6 DLH cta may sang rung vo hudng trén t6 hop
nghién sang di dong. Két qua duoc sir dung dé so sanh giira tinh toan 1y thuyét
va thuc nghiém nham rat ra két luan vé tinh sat thuc ctia md hinh dong luc hoc.
Do dac thuc nghiém tinh hiéu qua sang trén t6 hop nghién sang di dong khi
str dung bo thong s6 hop 1y va khi st dung bd thong sé cua may dang lam viée

thuc té dé so sanh tinh hiéu qua cua bd thong sé hop 1y duoc xac dinh.



Chuong 1
TONG QUAN VE VAN PE NGHIEN CUU
1.1. Pic diém xdy dung cac cong trinh qudc phong & diéu kién dia hinh doi
nii phia bic

Khu vuc mién nii phia bac tir tinh Thanh héa trd ra ¢6 duong bién gidi dai
hon 1.300 km. Pay 1a ving dia Iy ¢6 tinh chit chién lugc quan sy quan trong cua
dat nudce, viée bao vé an ninh quéc phong can dugc dam bao qui mo, an toan, bi
mat 1a hét sirc can thiét. Tuy nhién day 1a ving rimg nui phuc tap, c6 nhiéu day
nui da voi, giao thong di lai kho khan, hiém tré tai cac ving giap ranh bién gioi.
Vi tinh chét chién lugc quan su quan trong nén viéc xay dung cac cong trinh
quan sy dac bi¢t nhu ham tra an cua bo d6i, ham ngﬁm cat gilr lvong thuc, khi
tai quan sy can duoc xay dyng bi mat trong nai, noi ha tﬁng giao thong cling nhu
hé théng dién gan nhu khong thé dam bao. V&i tinh chat bi mat nhu vay nén
viéc khoan ham va xay dung him quén sy can dugc wu tién trong viée st dung
nguyén vat li¢u tai chd, do d6 cac thiét bi xay dung c6 cong suét nho, dé& di
chuyén nhu t6 hop nghién sang d4 xay dung di dong 1a hét sirc can thiét.

Xét vé mit quan sy, nghién ctru dia 1y quan su 13 nhim ap dung cac quy
luat dia Iy vao viéc tién hanh cac cong tac quan su.

Khu vuc ni va nti rung phia bac co dia hinh hiém tré, do cao trén 500 m,
muc do chia cit manh boi nhitng diy ndi cao chay kéo dai t6i 100 + 200 km,
rimg ram cay cbi chang chit thanh nhiéu tang. Cé nhiing nui cao trén 1.000 m,
Khu vyc nti dé voéi tap trung & Ha Giang, Cao Brfmg, Lang Son, Hoa Binh, Ninh
Binh c6 d6 dbc rat 16n, nhiéu vach dung dung, nhiéu hang dong, it cay cdi. Pbi
Vo1 quan sy, rung nui 1a noi "che bg d6i", 1a noi "vay quan thu" 1a can cu dia, 1a
noi béo tén va phat trién luc lugng, 1a not t6 chirc va thyc hanh phan cong chién

lugc trong chién tranh bao vé T quc trong tuong lai.



Do viéc t6 chire xdy duyng ham ngdm bi mat trong nui 1a co s¢ dé nghién ctru
t6 chirc phong thu dat nude, xay dung luc luong va trang bi thoi binh cling nhu
khi c6 chién tranh nham phat huy t&i muc ti da thé c6 loi, giam toi mic tbi thiéu
nhitng mit han ché cua cac yéu td dia 1y trén chién truong dé gianh thing loi
trong chién tranh bao vé T6 qudc trong tuwong lai, nén cac hoat dong quan su ndi
chung va hoat dong tac chién noi riéng ludn gin lién véi cac yéu tb dia 1y quan sy
trong d6 ¢o viéc xdy dung hAm ngam quén sy trong rimg nui cua Viét Nam.

Mbét dic diém quan trong trong xay dung la vat li¢u st dung trong cac cong
trinh duong ham chu yéu dung da xdy dung véi cac cac kich ¢& khac nhau. Tuy
1a vat tu chu yéu trong xdy dung him quan sy, nhung khéi luong sir dung trong
ngay thuong khong 16n (trung binh 20 m®/ngay), d4 nguyén liéu co thé duoc tan
dung tir da trong qua trinh khoan nd nén rat tién lgi, vira dam bao tinh kinh té
vira dam bao tinh bi mat trong qua trinh van chuyén dé dap ung nhu ciu xay
dung cic cong trinh hAm quan sy véi cac yéu cau vé khdi lugng khong nhiéu
nhung phai dam bao tinh bi mat cao. Do d6 nhu cau vé mot thiét bi vé nghién
sang vat li¢u da xay dung vdi cong suét nho, c6 tinh co dong cao, hoat dong doc
1ap ma khong can ngudn nang luong dién ludi 1a rat can thiét, tir d6 dat ra yéu
cau thiét ké t6 hop nghién sang di dong cong sudt nho dé st dung trong xay
dung céc cong trinh hAm quén su.

1.2. Tong quan vé vt liéu da xay dung phuc vu cic cong trinh quéc phong
ba 1a mot loai vat li¢u quan trong va dugc dung phé bién trong cac cong
trinh x4y dung dan dung, xay dung cong nghiép, giao thong van tai, quéc phong
va trong nhiéu nganh kinh t& dudi nhiéu hinh thirc khac nhau. Céc loai da dung
trong xdy dung c6 nhimg dic diém ciu tao cling nhu cic tinh chit co 1y hoan
toan khac nhau vi ¢6 ngudn gdc khac nhau, vi vay, khi xay dung cong trinh, tuy

theo diéu kién vat liéu tai chd hodc & gén va kha nang khai thac cho phép, can



phai dwa vao cac bang phan loai da dé tuyén chon loai da dua vao sir dung cho
thich hop.

Theo [19] d4 ddm hay d4 s6i cing mot kich ¢& hay nhiéu kich ¢& phéi hop
thuong duge dung 1am phan ¢t liéu rin trong vat liéu bé tong hay vat liéu 4o
duong, mong cong trinh, bé tong san, tran nha, vom ham, ...

Dé danh gia tinh chét co 1y ctia da nguoi ta tién hanh lam thi nghiém dé xac
dinh tinh chét co 1y tir d6 dinh huéng str dung mau da cho cac cong trinh theo
yéu cau k¥ thuét riéng. Quy trinh ndy quy dinh nhiing phuong phép thi nghiém
co 1y thong thuong dé xac dinh.

Xét vé cuong do chiu nén thi soi tdt hon d4a dam, trong may tron cling dé
dang hon vi bé mit soi it goc canh. Tuy nhién trong két cau bé téng, ngodi yéu
cau vé cudng do thi yéu cau vé tinh két dinh dé dam bao do lién két viing chac
ctia cong trinh xay dung, do vay trong xdy dung vom dudng him va ciu kién
ham quan su phai dung da dim c6 chuan k¥ thuat dam bao theo cong trinh.

Trong xay dung cac cong trinh qudc phong, dic biét 1a xay dung dudng
ham quan sy, duong tuan tra bién gid1, vat ligu da thién nhién duge st dung
dudi nhiéu hinh thitc khac nhau, ¢ loai khong can gia cong thém, cé loai phai
qua gia cong tir don gian dén phuc tap. P4 xay dung tu nhién duoc 13y tir da
hoc, théng qua qua trinh nghién, sang phan loai, sang loc... dé tao ra cac loai da
ddm dung cho xay dung cong trinh khac nhau.

Vay chung ta co thé hiéu vat liéu “da xdy dung” la nhiing loai da dugc st
dung hay c6 thé tmg dung vao cac cong trinh xay dung voi cac muc dich khac nhau
va bé‘mg cach nay hay cach khac, nho cé khoa hoc k¥ thudt, d4 dugc khai thac va
ché bién thanh céc loai da xay dung khac nhau dé phuc vu nhu cau xay dung.

* Céc loai kich thudc da dam dung trong xay dung:

- P4 x4y dung 1x2: La loai d4 co kich ¢& 10x28 mm (hozc nhiéu loai kich

cd khac nhu: 10x25 mm con goi 1a d& 1x2 bé tong. 10%22 mm con goi 1a da 1x2



quy cach, da 1x1 12 10x16 mm,... tiy theo nhu cau st dung ctia khach hang). San
pham ding dé d6 bé tong 1am nha cao tang, dudng bing sin bay, ciu cang, dudng
quéc 19, dac biét sur dung phé bién tai cac nha may bé tong tuoi hodc bé tong nhya
nong, v.v... Trong xdy dung vom ham quan sy va cu kién trén nha cao tang da dim
1%2 stir dung chuan Viét Nam TCVN 1771-1986, 7570-2006.

- b4 xay dung 2x4: La da xay dung kich thudc 20x40 mm, 1a mot loai d& dam
duoc khai thac tai mo da. Loai da nay dugc dung dé d6 bé tong lam dam moéng nha
cao tang, dam mong san duong ham quéan sy dudng bang sin bay, cau cang, duong
cao toc va duoc dung phod bién & cac nha may bé tong twoi hodc bé tong nhia nong.

- P4 xay dung 4x6: C6 kich ¢& tir 50 mm dén 70 mm, duoc sang tach ra tir
san pham da khac. Loai da nay dung l1am chan dé gach bong, gach 16t san, phu
gia cho cong nghé bé tong duc dng céng va thi cong cac cong trinh giao thdng
va phu gia cho cac loai VLXD khac .v.v...

- P4 mi sang: Co6 kich ¢& tir 5 mm dén 10 mm, dugc sang tach ra tur san
pham da khac. Loai da nay dung lam chan dé gach bong, gach 16t san, phu gia
cho cong nghé bé tong duc dng cong va thi cong cac cong trinh giao théng va
phu gia cho cac loai VLXD khac .v.v...

- P4 mi bui: La mat da, c6 kich ¢& tir 0 dén 5 mm, dugc sang tach ra tur san
pham d4 khac. Loai da nay dung 1am chan dé gach bong, gach 16t san, phu gia
cho cong nghé bé tong duc dng cong va thi cong cac cong trinh giao théng va
phu gia cho cac loai VLXD khac .v.v...

Nhu vay, da dim dung cho xay dung vom him quin su 1a miu da dam
chuan 1x2, va da dim dung cho san méng dudng ham va dim moéng nha cao
tang 13 miu d4 dam chuan 2x4.

Trong cac cong trinh xay dyng quan su qudc phong & diéu kién ring nai
phia bic, voi diéu kién dia hinh di lai khé khin va bao dam tinh bi mat quan su,
v6i cac tinh ndng 1am nhd cac loai vat li¢u da, soi, t6 hop nghién sang da di dong

dong vai tro vO cung quan trong, dap ung yéu cau st dung vat li€u tai cho, rit



10

ngan tién do thi cong cling nhu giam chi phi cac cong trinh ciing nhu tinh bi mat
an toan cua cic cong trinh hdm quan su trong cac ving ring nai Viét Nam.

1.3. Téng quan vé t6 hop nghién sang di dong

1.3.1. Khai quat chung

T hop nghién sang phan loai theo tinh co dong gdm hai loai d6 1a loai ¢
dinh va loai di dong. Khi nhu cau khi luong vat liéu da khong 16n, nhu phuc vu
cho mot cong trinh, mot nhiém vu xay dung cu thé thuong sir dung to hop nghién
sang di dong, con khi nhu cau khoi luong vat liéu da 16n cho nhiéu cong trinh
trong thoi gian dai thi thudng sir dung nha may hodc tram nghién sang cb dinh.

T6 hop nghién sang di dong bao gom mdt may nghién da lap trén mot
khung ctng, trén khung c6 lap cum may sang rung cé cac ludi sang véi kich
thude ludi va 16 sang khac nhau phu thudc vao nhu cau vat liéu dau ra. Trén
khung lip mot dong co dé to hop lam viéc.

CAc t6 hop nghién sang di dong thuong dugc st dung trong xay dung cc
cong trinh cau- dudng, bén cang, cac cong trinh thay loi, thiy dién quy mo vira
va nho, cac duong ham quén su trong ving doi ndi. Khi két thic cong trinh xay
dung, t6 hop dugc van chuyén dén noi moi.

Theo nang suat ngudi ta phan cac to hop nghién sang thanh cac loai:

- Loai nhé ¢6 nang sut dudi 10 T/h,
- Loai trung binh hay con goi 13 loai vira c6 ning suat tir 10+50 T/h,
- Loai 16n c6 nang suét trén 50 T/h.

Loai 16n thuong sir dung to hop nghién sang c¢b dinh & cac tram san suét vat
liéu xay dung, t6 hop nghién sang duoc thiét 1ap theo diy truyén san suat voi
cong suit trung binh hodc 16n tic 1a day truyén san suat tir trén 50 T/h.

T hop nghién sang cong suét 1on tai cac noi san xudt vat liéu xay dung
dugc thiét ké theo su diéu hoa gitta cong suat dau ra ciia may nghién d4 va may

sang dé dam bao day truyén lam viéc lién tuc.
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Hinh 1-1 1 t6 hop nghién sang da xay dung ¢ dinh cong suat 16n.

Hinh 1-1. 76 hop nghién sang dd cong sudt I6n

1.3.2. T6 hop nghién sang vit liéu cong suit vira va nho

Y tuong khi thiét ké t6 hop nghién sang di dong 1a thich hop st dung
nghién sang di dong trong moi truong hop, loai bé duoc trd ngai vé dia hinh,
mdi truong, co so lap dat nghién sang, 1a thiét bi nghién sang don gian gon nhe,
hiéu qua cao, tiét kiém gid thanh san xut.

T4 hop nghién sang di dong chu yéu duoc thét ké véi cong suat vira va nho
dung trong cac diéu kién cho phép xir 1y va san xuat vat lidu tai chd, nhiing noi
diéu kién di chuyén vat liéu khong thuan tién, chfmg han nhu viéc nghién sang
vat liéu gach, bé tong khi pha d& cac cong trinh trong trung tdm thanh phd, cac
cong trinh vung rung nui, dac biét 1a cac cong trinh ham, hao cong su bi mat do
bd doi Cong binh xay dung ¢ nhimg noi ndm sau trong ddi nai. Mot sb hang san
xuat to hop nghién sang di dong chu yéu san xuat theo don dit hang nhu hang
Germany ctua An d6, Effciency cua Indonexia hay Cong ty TNHH TM & DV
K§ Thuat Thanh An cua Viét Nam. Hinh 1-2 t6 hop nghién sang di dong do
cong ty Thanh An cung cap trén thi truong Viét Nam.
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Hinh 1-2. T6 hop nghién sang di déng

Trén hinh 1-3 thé hién hinh dang chung ciia mot to hop nghién sang di
dong loai trung binh CM 739/740 cuia LB Nga. Loai ndy c6 ning suét dat 25 T/h
va d4a san pham gdm ba loai: 0+3; 3+15; 1525 mm. T6 hop gom hai cum may
(cum thir nhat CM7-739 ding cho cong doan nghién thir nhét, cum thir hai CM-

740 dung cho cong doan nghién thi hai) va sang phan loai san pham.

Hinh 1-3. T6 hop nghién sang di déng CM-739/CM-740
Trén cum mAy thir nhat c6 lip may nghién ma BxL (400x900) c6 chuyén
dong lic phirc tap. P4 nap co kich thudc 16n nhit 340mm duoc dua vao phéu
nap 1, qua thiét bi nap la bang tai xich 2 cing sang ghi nghiéng 3 dé vao may
nghién ma 4. Sau khi nghién nhan dugc da san pham c6 kich thudc 16n nhat 1a

60 mm cung d4a dudi sang 3 dugc bang tai 5 dua tiép 1én phéu 6 ciia cum nghién
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thudc cong doan hai.Tir phu 6 nhd bang tai 7 da duge dua téi sang rung 8 dé
phan loai da. P4 trén sang 8 dugc dua vao may nghién 10. Sau khi nghién vat
lidu roi vao bang tai 11 dé van chuyén vao phéu 6, bang tai 7, t6i sang 8 tao
thanh mot chu ky khép kin. Tai sang 8 da tiép tuc phan loai dé nhan duoc cac
loai d4 san pham va duoc dua ra ngoai bang cac cira ra d4 9.

Céac cum may duogc dit trén cac khung bé xe ¢ cac banh di chuyén va duoc
kéo theo bang 6 t6 ty hanh véi toe d6 khodng 25 km/h. Khi 1am viée, cac cum
may duogc tua trén cac chan d& dang kich truc vit- dai be. Truong hop lam viéc
lau tai mot chd co thé giai phong cac 10p xe di chuyén, dat khung bé trén cac nén
dat gia cd tai chd.

T6 hop nghién sang di dong cong suit nhd duoc sir dung mdt may nghién,
mot may sang lap trén khung cimg va duoc din dong boi mot dong co. T6 hop
nghién sang di dong c6 thé di chuyén trong mot pham vi hep nhu mot cong
truong, t0 hop nghién sang loai nay don gian gon nhe, hiéu qua cao, tiét kiém
gia thanh san xuat.

T6 hop nghién sang di dong loai nay c6 tinh nhé gon, linh hoat trong str
dung va trong lugng nho.

T hop nghién sang di dong c& nhoé co ban duogc thiét ké di chuyén theo hai
kiéu nhu sau

- Kiéu thiét ké di chuyén trén hai tryc v6i bon banh xe dwoc thé hién nhu
hinh 1-4a c¢6 két cdu nho, cong suat nho, d& di chuyén va st dung trong diéu
kién thuong xuyén phai di chuyén.

- Kiéu thiét ké di chuyén trén mét truc voi hai banh duoc thé hién nhu hinh
1-4b c6 cong suat 16n hon kiéu hai truc bén banh xe, khi di chuyén phai sir dung
dung xe kéo, luc 1am viéc s& dimg c6 dinh trén bdn chan ctng. Pay 1a ddi tuong

nghién ctru chinh cua dé tai.
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Hinh 1-4. T6 hop nghién sang di déng c& nho
1- Chan may. 2- Bdnh xe di chuyén. 3- Khung may. 4- May sang. 5- May

nghién. 6- Pong co dan dong.

T6 hop nghién sang di dong c& nho st dung may sang rung vo hudng, day 14 loai
may sang chinh dugc sir dung trong nhiéu nganh va linh vuc nhu san xudt vat lidu xdy
dung. Nguyén 1y hoat dong ciia ching dya trén nguyén 1y rung vdi tan sd dao dong cao
d6i voi may sang va mat sang. Nho luc rung manh vat liéu vira chuyén dong “lan” vua
“nhdy” trén mat sang nén xac suat hat vat liéu lot qua 16 sang lon.

* Uu nhuge diém ciia t6 hop nghién sang di dong

Uu diém:

1. C6 thé phdi hop lap dit may nghién ham, may nghién con, may nghién
va dép .v.v. v6i cum may sang vat liéu, bd tri may sang vat liéu véi nhiéu loai
lu6i sang khac nhau dé phan loai cac loai cp phdi da xdy dung khac nhau dung
cho muc dich xay dung riéng.

2. Giam b6t duoc gia thanh van chuyén nguyén liéu

T6 hop nghién sang di dong giam duoc gia thanh nho giam bét duge
cong viéc thao lap, di chuyén, san xuat vat liéu xay dung tai cong truong bang
cach sir dung vat liéu tai chd, tiét kiém duoc khau van chuyén vat liéu ra khoi

hién truong ro61 mai tien hanh nghién sang, giam dugc gid thanh van chuyén van
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lidu, ting hiéu qua kinh té. Pdong thoi gop phan bao dam tinh bi mat, an toan
trong x4y dung cc cong trinh quan su dic thu (ham quén sy).

3. T6 hop nghién sang di dong 1a loai c6 gdm du cao va co lap loai banh
lép, thuan tién van chuyén di lai, ban kinh quay vong nho, thich hop v6i moi dia
hinh, tiét kiém thoi gian di chuyén, dong thoi ting thém d6 linh hoat trong
khong gian san xuét cho ca qua trinh nghién sang vt liéu.

4. Tin cay, thuan tién

To hop nghién sang di dong ap dung céac tinh ning wu viét khic nhau cua loai
may nghién, mdy sang rung, chat lugng on dinh dang tin cdy, gia thanh dau tu thap.

5. Linh hoat, thich hop moi diéu kién

Cin ctr theo nhu cau khac nhau cta vat lidu cong trinh, t6 hop nghién
sang vat liéu di dong c6 thé sir dung nghién don trong viéc van hanh dé nghién
thd, nghién min 2 cong doan cta hé théng nghién sang, hodc 3 cong doan nghién
tho, nghién vira va nghién min cta hé thong nghién sang. Hodc co thé can cur
theo tinh hinh thyc t& ma t6 hop c6 thé tién hanh sang don sau d6 nghién hodc
hé thong nghién sang két hop.

Nhuwoc diém:

Qua khao sat cac t6 hop nghién sang di dong dang sir dung tai cac don vi
trong Quan ddi nhan thay t6 hop nghién sang di dong c6 hiéu qua sang chua cao
(trong thanh phdn hat trén mdt sang con nhiéu hat nhé hon 16 sang), do d6 anh
huong dén chat luong san pham vat liéu dau ra. Pay 1a van dé ma dé tai quan
tam nghién ctru nhim nang cao hiéu qua sang cua td hop.

T6 hop nghién sang di dong dang str dung chu yéu 13 nap vat liéu thu cong.

T6 hop nghién sang di dong dang sir dung duoc thiét ké vé hinh thirc cling
nhu cong sudt may cha yéu dua theo yéu cau vé ning suit, hinh dang hat, dia

hinh lam viéc cia cong truong ma chua co6 tinh dong bo.
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1.3.3. T6 hop nghién sang di déng cong suat nhé TNS-05 phuc vu xiy dung
cac cong trinh quén sy

Pé phuc vu xay dung cac cong trinh qubc phong & diéu kién ring nidi phia
béc, trong nhimg nim qua Binh chung Cong binh duoc trang bi mot sb luong
I6n t6 hop nghién sang di dong céng suat nho TNS-05. T6 hop nay co rat nhiéu
wu diém nhu két ciu nho gon, don gian , dé s dung, dé di chuyén, gia thanh
thap, phu hop voi diéu kién str dung va trinh d cua cac chién si cong binh. Nhin
chung t6 hop loai ndy 1a mot trang bi chii yéu dé tao ra san pham da xay dung tai
chd ciia cac cong trinh x4y dung & diéu kién rimg nui phia bac.

Bén canh nhitng wu diém thi t6 hop ndy vin con ton tai nhitng nhugc
diém co ban d6 1a hidu qua sang chua cao (trong da trén sang khi thoat ra van
con mot luong 16n da dudi sang chua lot qua 16 sang) va nhu vay ciin lam giam
ning suat sang. Ngoai ra do bén két cdu va tudi tho ctia may chua cao, dan dén
nhiéu may da hu hong trong qua trinh str dung. Do d6 dit ra yéu cau tim hudng
giai quyét nhitng ton tai néu trén.
1.3.3.1. Céc thong so ky thuat

T6 hop nghién sang di dong TNS-05 st dung dong co dan dong D28

- Cong suat dong co : Ng. =17,2 Kw,

- S6 vong quay truc dong co ng.=1500 vong/phut

- Nang suat t6 hop : Q = 5+9 m¥/h

- Khéi luong t6 hop: M = 1100 kg

- Kich thudc to hop: Dai x Rong x Cao = 2650 x 1140 x 2310 mm
May nghién ham PE-250x400 Idp trén t6 hop

- Nang suat nghién: Qnmax=9 m3/h

- C6ng suat nghién: N,=12 Kw

- Téc d6 vong quay truc 1éch tAm may nghién: Numax = 1200 vong/phit
May sang rung vo hudng lap trén t6 hop (cung loai voi may NLS-382/3)
- Ning suat sang : Qsmax=9 m¥h

- CoOng suat sang: Ns=5 Kw
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- Téc d6 vong quay truc 1éch tAm may sang: Ngmax = 1400 vong/pht
1.3.3.2. Ciu tao va Nguyén Iy lam viéc

T hop nghién sang di dong cong suat nho TNS-05 phuc vu xdy dung cac
cong trinh quéan sy 1a mot td hop trén d6 c6 1ap cac thiét bi nhu may nghién, may
sang va dong co dan dong (dong co dot trong). Thiét bi nay duoc st dung trong
xdy dung cac cong trinh nhu dudng ham quén su, so chi huy, him chua thiét b
trong diéu kién rung nui va nang suét khong yéu cau 16n, vat liéu dau vao duoc
lay tai chd. T6 hop nghién sang di dong TNS-05 duoc thé hién trén hinh 1-5.

b) So @6 két cau
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Hinh 1-5. 76 hop nghién sang di déng TNS-05
1- Lo X0 may sang. 2- Cum gay rung may sang. 3 - banh xe di chuyén. 4- Cum
truyén dong trung gian. 5 - Khung may. 6- Bdnh da dong co. 7 - Béng co dan
déng. 8- May nghién. 9 - Bdnh da mdy nghién. 10 - Mang vat ligu. 11- May
sang rung. 12-Chan khung.

Céu tao t6 hgp TNS-05 gém cac cum chinh nhu sau :

May nghién 8. Pay la loai may nghién ham (nghién md) Trong d6 khoang
nghién dugc tao bo1 mot ma tinh, mdt ma dong va cac cac tdm thanh bén. Truc
dan dong may nghién 1a truc 18ch tam, va dé tao ra su lam viéc 6n dinh cia may
nghién, ¢ hai dau cta truc 1éch tdm c6 lap hai banh da 9, trong d6 mot banh
dong vai trd puly dan dong. Trén may nghién co co cAu diéu chinh khe thoat

kich thu6c d4 san pham. Dé nap lidu cho may nghién str dung mang nap vat liéu 10.

May sang trén t6 hop la loai may sang rung vo huéng dugc lap ngay phia
dudi may nghién dé hing va sang vat liéu dau ra tir may nghién. May sang gdm
c6 may sang va cum dan dong, may sang 11 tua trén bon gbi 16 xo try 1, trong
may sang co6 lap cac ludi sang co kich thudc dai va kich thudc 16 sang khac nhau
tiy theo yéu cau dau ra ctia d4 san pham. Cum dan dong 1a mot truc 1éch tim 2
dé tao ra luc kich dong khi quay, dau cua truc léch tm co gén puly dan dong,
cum din dong duoc gan 1én thanh bén cua khung may, cum dan dong tao rung
dong cho may sang khi may lam viéc.

Trén khung may 5 duoc bd tri may nghién, may sang, dong co din dong va hé
thong truyén dong cho t6 hop, ngoai ra con lip thém cum banh xe 3 (banh 16p)
phuc vu cho viéc di chuyén may. Khung may dugc tura trén bon chan dng long 12.

Khi dong co ddt trong 1am viée, chuyén dong quay duogc truyén cho banh
da cia may nghién va truc 1éch tdm ctia may sang thong qua bo truyén dai. Banh
da quay s& tao ra lyc nghién da cua ham nghién, khéi 1éch tdm trén truc may
sang khi quay s€ tao ra luc ly tdm tac dung 1én may sang, luc nay c¢6 do 1on

khong ddi khi truc quay déu, nhung phuong va chiéu ludn thay d6i (xoay tron)



19

nén khi tac dung 1én may sang sé€ tao nén rung déng vo hudng (nghia la may
sang duogc tya trén 4 géi 10 x0 nén s€ tao ra mot hé dao dong vo huong). Trong
qua trinh nhu vay vat li¢u trén mat sang s€ chuyén dong va céc hat c6 kich thudce
nho hon 16 sang s& lot qua va thuc hién qua trinh phan loai.

T6 hop nghién sang di dong st dung nguyén 1y rung tin s6 cao (vugt qua tan sb
cong hudng) d6i véi may sang va mat sang. Vat liéu da hoc sau khi dugc chuyén Vao
khoang nghién ciia may nghién s& dugc nghién nho roi roi thang mat sang trén cia
may sang rung. Nho lyc rung manh vat lidu vira chuyén dong theo mit sang va vira
“nhdy” trén mdt sang nén Xac suat hat vat liéu lot qua 16 sang 16n hon so voi loai
sang rung tan s thip (sang hoat dong theo nguyén 1y dao dong may sang).

* Nhén xét:

Qua phan tich trén nhan thay hién nay trén thi truong Viét Nam, to hop
nghién sang di dong c& nho ¢ cac mau ma khac nhau, ning suat khac nhau, cac
héng ché tao theo don dit hang, thiéu tinh dong bd, mdi may co tai liéu ky thuat
va khuyén céo riéng, nha cung cip may khong cé tai liéu danh gia tinh nang
suat, hiéu qua va kinh té cua san pham.

Trong qua trinh khai thac st dung tai cac don vi boc 16 mdt s6 nhuoc diém
1a ning suét, hiéu quéa sang chua cao, do bén két cau ciing nhu tudi tho clia may
thap, hay say ra hong héc trong qua trinh khai thac sir dung. Do d6 dit ra yéu
cau tinh todn xac dinh mot s thong sd hop 1y cia may sang rung v hudng trén
t6 hop nghién sang di dong theo tiéu chi hiéu qua va nang suét sang. Pay chinh
1a van d& ma dé tai can giai quyét.

1.4. Tong quan vé cac cong trinh nghién ctru lién quan dén dé tai

Hi¢n nay, thiét bi va cong ngh¢ rung dong duogc st dung & hau hét céac linh
vuc hoat dong khac nhau ctia con ngudi, tir cac thiét bi nho cho cac muc dich
trong y té, my pham dén cic mdy sang c6 cong suat 16n trong nganh cong
nghiép khai thac mé [40], [41]. Mdt trong nhitng nguyén ly hoat dong co ban

ctia thiét bi sang 1a sir dung hiéu img rung.
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Do nhu cau sir dung rong rdi ciia may sang rung trong nhiéu nganh, nhiéu
linh vuc nhu san xuét vat liéu xay dung, khai khoang, ché bién thuc phém,... nén
may sang rung thu hat dugc su quan tim cua cac vién nghién ctlru, cac trung tam
nghién ctru va cta rat nhidu cac nha khoa hoc trén thé gidi ciing nhu trong nudc.

Su quan tim chi yéu 14 theo hai hudng chinh 13 nghién ctru nhdm hoan thién vé
két cau va khao sat DLH, cac két qua va ndi dung nghién ctru dd va dang dugc tién
hanh s& gitip hoan thién cong nghé thiét ké ché tao cling nhu nang cao ning suét va
hiéu quéa cta may sang rung. Nhin chung cac ndi dung nghién ciru vé may sang rung
twong d6i day du vé ca két cau cling nhu khao sat DLH, do d6 cho phép ké thira
nhiing nghién ciu vé may sang rung doc lap khi tién hanh cic nghién ctu vé may
sang rung vo hudng trén to hop nghién sang di dong nham hoan thién két cau va
nang cao nang suét, hiéu qua lam viéc, ma day lai la van dé ma cac nha khoa hoc
cling nhu céc cong trinh di cong bd chua thiy dé cap t6i.

1.4.1. Cac cong trinh khoa hoc nghién ctru nwéc ngoai

Trong cudc cach mang khoa hoc va cong nghé chau Au vao cubi thé ky
17 may sang dugc phat trién pho bién dé tach vat liéu kho. Ké tir cubi thé ky 19,
may sang rung duoc dung trong viéc sang vat liéu khoang san 1a tién than cia
nhirng may sang rung ngay nay.

Nam 1924 gido su LB Levenson, dua ra 4n pham k¥ thuat "co khi" vé
may rung la cong trinh dau tién cua Nga trong vé linh vuc nay [49].

May sang rung dang ngay cang dugc st dung trong nhiéu nganh cong
nghiép khac nhau. Trong nganh coéng nghiép than va san xuat vat liéu xay dung,
may sang rung duoc str dung dé tach cac san pham cudi cung (than, da diam, soi
va cat) trude khi xuat hang. Ngudn gdy rung chu yéu ctia may sang rung Ia su
rung dong cua khdi léch tam va duoc goi la kich dong rung cua khdi 1éch tam.

Phén 16n c4c may sang rung da san xudt va hién dang sir dung trong nudc
va & nudc ngoai la nhiing may sang rung khong cong hudng vai kich dong rung

khong can bang- rung ly tam ( khoi léch tam) [47].
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Hinh 1-6 cho vi du minh hoa may sang rung véi cum gay rung 3, dong co
dién 4, may sang 1 duoc dit trén bon gdi 10 xo dan hoi 5 gin trén khung 6 hoic
c6 thé bat kién cb trén san, cac 10 xo dan hdi dong vai trd nhu bo giam chan rung
va tich trlr nang luong cho qua trinh dao dong ctia mat sang rung, may sang 1 cé
g:fm ¢ dinh v6i mot hoac nhiéu ludi sang dé thue hién cac hoat dong phan loai.
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_Hinh 1-6. May sang rung ,
1 — May sang. 2 - Bé mat sang.3 - Bo gdy rung. 4 - dong co. 5 - Goi dan

hoi 6 - khung hé tro
May sang quéan tinh loai nhé (GIL) san xuat tai UAB boi "Tong cong ty
cong nghiép khoa hoc " dung dé sang vat liéu c6 khdi luong riéng duéi 1.4T/m?

duogc thé hién trong hinh 1-7.

Hinh 1-7. May sang GIL 052

May sang rung kiéu quan tinh (truc quay léch tdm) c6 nhiéu ludi sang nén
dung mot may sang c6 thé sang duoc nhiéu san pham, dé dang dé thay doi ludi
sang va lap dat, chi phi van hanh thip, don gian va do tin cay 1am viéc cao. Tuy

nhién may sang loai ndy c6 hé so hiéu dung thap, ludi sang dé bi tic nghén, ton
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hao nhiéu kim loai, tiéng dn cao, tiéu thu dién nang cao va cé gia tdc ludi sang
thap 40+50 m/s? (4-5g).

Tai Nga c6 mot s6 cong ty chuyén thiét ké va san xudt may sang rung nhu
cong ty "Thiét bi rung-CT", JSC "Thiét bi nghién", JSC "Stromizmeritel" nha
may "San suat- bé tong", JSC "Kominvest-AKMT". Ngoai ra, viéc san xuat may
sang rung ciing dugc san xuat boi cac cong ty nude ngoai nhu Sandvik Mining
(Thuy Dién), AViTEQ Thiét bi rung GmbH (Ptc), Yifan (Trung Qudc), Hé
théng xir 1y khodng san Terex® (M), Coéng ty CO6 phan Derrick (My),
"Mashstroyindustriya" Ltd (Ukraine), Liming (Trung Quéc) .v.v.

May sang rung co hoc ap dung rung dién tir ctia cong ty Retsch - Dirc thiét
ké ché tao str dung cho viéc phan loai bot min va vat liéu nhiéu tap chat 1a khong
hiéu qua vi su tic nghén luéi sang, trong truong hop nay, cong ty khuyén cao
vige sir dung cac thiét bi tro giup dé loai bo hat ket trong bé mit luéi sang.

Pé nang cao hiéu qua sang cong ty Retsch da san xuat may sang kiéu va
dap AS200tap (hinh 1-8), ddy la loai may sang két hop gitta rung dong tan sb
thap v6i va dap 18n thiét bi doc theo than sang hudng thang dung, do d6 xung
tac dong truyén dén khip mat ludi sang 1a rat nho nén gia toc ludi sang ciing
nho, may AS200tap ciing khong giai quyét dugc van dé tu lam sach cua mit
sang. May sang nay c6 dan dong rung dién tir, c6 kha ning thay doi tan sb trén
mot pham vi rong, Khong can bo phan chuyén dong, tiéng on thép, dé van hanh.
Tuy nhién may sang nay tiéu thu dién ning cao, hién tuong bit 16 sang dugc giai

quyét bang thiét ké cong kénh, hé s6 hiéu dung thap.
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Hinh 1-8. May sang AS200tap

Ung dung may sang dién tir cho san xuat quy mo 16n 1a khé, do d6 chung
thuong dugc st dung cho muc dich phong thi nghi¢m véi mét lwong nho vat liéu .

Két qua dang ké trong viéc hoan thién mdy sang rung phai ké dén cong ty cta
Israel «K§y thuat nghién sang Ltd», cac cong nghé dugc phat trién boi cong ty dua
trén hé thong rung dong phi tuyén da tan, trong d6 cc thong s6 kich dong, lien két
va cac yéu t6 di dong dugc thiét ké va lya chon theo ché do nay la "rung phi tuyén”,
trong ché do nay bé mit sang & ché do da tan duoc cung cip dong ning cho su gia
tang bién do ciia bé mat sang 1én 3-8 lan, va gia toc dinh ting 10-50 lan

Hiéu qua "rung phi tuyén da tan" on dinh hé théng rung dong trong khu

vuc rung cong hudng trong mot dai tan sé rong (hinh 1-9), [50].

b

VAan Ving rung cdng huédng

t8c -

Ving rung da tan

0

Tan sd

viung lam viéc ving lam viéc

Hinh 1-9. Puong cong “Vin téc ludi sang- Tan sé rung”



24

Nho vao hé théng chuyén dbi kich thich rung co khi da tan hién dai
"Chuyén déi”, hé s6 hiéu dung mat sang rung da ting t6i 30% va mot may sang
nhu vay duogc goi 1a "may sang hoan hao".

Phan chinh ciia "May sang hoan hao" 12 hé thdng bo chuyén doi da tan
hoan toan co khi khong doi hoi ¢ ngudn dién riéng biét, nhilng rung dong tao ra
bai mot dong co (hay mot dong co rung) duoc chuyén dén thiét bi sang bang
thiét bj chuyén d6i da tan sé (hinh 1-10), duoc khuéch dai 1én dén 20 <100 1an,
chuyén d6i tir mot don tan (diéu hoa) thanh da tan s (khong diéu hoa) va lam
rung mit sang. Hé thong duoc thiét ké sao cho dao dong cao tan khong duoc

truyén nguoc lai 1€n vo may.

- —

‘Q« -

Hinh 1-10. B chuyén déi da tan sé

Dué6i day 1a mot mo hinh cua may sang ULS2010.12WS (hinh 1-11), pho
tan s6 din dong ctia may 1a 25+500 Hz dao dong ludi sang bai hai co cdu rung
dién cong suat béng 1,6 kW, duoc lép & bén hong.

May sang rung ULS2010.12WS dam bao hiéu qua tu lam sach cua ludi
sang va&i voi moi vat lidu & ca qua trinh "kho" va qua trinh "udt", gia toe ludi
sang 16n (1én dén 500 m/s?), may sang ludn & ché d6 cong hudng, hé sb hicu
dung cao, str dung kich thich da tan. Tuy nhién phai st dung mdt may rung cO
cong sut 16n dé kich thich rung dong may sang, tan sb tuong dbi cao cua gidi

han bang tan thap. Phai lap thém cac vong cong hudng.
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Hinh 1-11. May sang rung ULS2010.12WS
So sanh cac dic tinh va cac chi s6 k¥ thuat cia may sang rung Krusher voi
cac may sang khac, c6 thé két luan ring ngay nay day 1a may sang rung hiéu qua
va thanh cong nhét .

Tac gia Delxov Nicolaievich [46], gidi thiéu mo hinh may sang rung két
hop cong hudng tham sé duong nhu ngang véi hé théng tuong tdc dao dong phi
tuyén. Mot trong nhitng dao dong né thuc hién cac chirc ning ctia phan tir quan
tinh kich thich tham s (IE), b phan lam viéc gdm cac hé théng phu, dau tién
gdém n dao dong giéng hét nhau voi cing mot tan s6 dao dong riéng A1, chling ta
goi la hé théng quan ly phu, hé théng con thur hai vé1 mot tan s6 dao dong tu
nhién véi 1o, thiét bi lam viéc theo chuong trinh.

Hinh thirc ctia dao dong riéng véi hinh thirc dao dong tw nhién két hop boi
cap tan sb A1 va Ao, nhu co hé théng phu diéu khién dao dong twong duong s&
hitu tin s6 @=A1+/, va tham sd kich thich phu hop tai tin s6 w trong hé thng co
thé duoc thuc hién két hop cong hudng tham sé.

Céc thanh phan chinh cua kich thich cong huéng tham s6 14 hé thong con
lic quay, lam cho con lic ly tAm quén tinh, con lac ctia hé thdng kich thich rung
nay 1a kich thich mau hinh 1-12 thé hién mot mé hinh hoat dong ctia may sang

rung cong hudng tham sb.
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Hinh 1-12. M6 hinh hoat déng ciia mdy sang rung céng hieong tham sé

R0 t0 4 c6 khoi lwong m,. Hé thong nay bao gom maot tap hop cac chi tiét
can bang nhau 7 (hinh 1-12b), mdi dia c6 mot cip con lin chay theo ranh 9
khong khép kin hinh tron va dugc sap xép dbi xting qua hai duong kinh vudng
gbc nhau, va cac trung tdm cua ching dugc dat cach tir truc r6 to Xuyén tam
huéng nguoc nhau & cing mot khoang cach AB = I, trén con lic giéng hét nhau
8 ¢6 cung khoi lugng m va cung kha ning chay theo ranh, cac dia dugc két ndi
v6i nhau trong mot thiét ké giéng hét nhau bang mot cip xoay quanh truc r0 to &
mot goc o= /s twong ddi voi nhau, véi s - s6 luong dia, rotor n = 25 ¢ chira
con lan (con lic), mdi cap dugc sip xép theo mit phang song song.

Hai kich thich giéng hét nhau duoc ldp & 2 vi tri song song va co truc
quay theo huéng ngugc nhau v6i cing mot van tée goc, gan trén hong may sang
v6i khoi luong My nhu vy nén tong luc di qua trung tdm cia may sang, phdi
hop hoat dong cua hai kich thich rung trén mot hé diéu hanh dat dugc bing
nguyén tic tu han ché, may sang duogc lién két dan hoi bai hé thong 1o xo 5 va

gan vo1 bé do co dinh 6.



Viéc tac gid nghién ciru may sang sung lam viéc & vung cong hudng
nham giai quyét van dé ning lugng kich dong rung va dua phuong an ap dung
voi sang loc vat liéu min.

Theo [25], hai tac gia He Xiao-mei va Liu Chu-sheng da dua ra mé hinh
dong luc hoc cia may sang rung vo hudng voi quy dao chuyén dong hinh elip
nhu hinh 1-13. Trong d6, hé gém 3 bac tu do tuong tng véi 3 toa d6 suy rong 1a
X,y,0 dic trung cho chuyén dong theo phuong ngang, phuong dimg va chuyén

dong quay quanh tam O cua may sang rung.

Hinh 1-13. M6 hinh toan mdy sang rung cua He Xiao-mei, Liu Chu-sheng
T d6, cac tac gia di xdy dung dugc hé phuong trinh vi phan chuyén
dong cuia may sang rung vo huéng:
MX = A, cosat — f X — 2K X
My = Ajsinat — f y -2k y
30 =—Alsin(wt— ) - f,0 -k sina(L, +L,)x -
—k, cosa(L, — L)y —k, cosa(L; +15)0

(1.1)

Trong do:
+ M - Khéi luong phan chuyén dong ctia may sang rung.
+ J - M6 men quan tinh khdi lugng ctia may sang rung quy vé tdm O.
+ X,y - Chuyén vi theo phuong x, y.

+6 - Chuyén vi ctia goc quay.
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+ a - Goc nghiéng ban dau cia may sang rung so voi phuong ngang.

+ . f,, f, -He¢ sO giam chan.

+ k,, k, - Do cimg cta cic 16 xo theo phuong x,y.

+ A, - Bién d6 cua lyc kich thich: A, = mro?.

+ L, L, - Khoang cach tir cac 10 xo dén tam khdi lugng.

+ | - Khoang cach tir tim quay ctia khdi 1éch tam dén tam khéi luong.

+ 3 - Goc giira duong nbi 2 tim so v6i phuong x.

Str dung bd thong sb cia mot may sang bat ky, cac tac gia da dua ra duoc

hé phuong trinh md ta chuyén dong cia may sang rung vo hudng:

X =-0,00368coswt
y =-0,00382sinwt (1.2)
6 =0,00035sinwt —0,00038coswt

Két qua duoc thé hién trén d6 thi hinh 1-14

T |l M f\ |- /\
1 \ n N F}
UYL L0,

0 0l 02 03 04 0 o1 02 03 04 0 3 04 t(s)

Hinh 1-14. D6 thi dich chuyén ciia tdm khoi lwong mdy sang rung

2

y(m)
[ ]

8 (rad)
(=

x (mm})
' =
‘—-"—“—_—'_—'_"_
P

1
-
B

Pong thoi, trong tai liéu [23], Liu Chu-sheng con nghién ctru may sang

rung c¢6 hudng va dua ra mo hinh may sang rung kiéu mai.

/—-—\| m,
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Hinh 1-15. M6 hinh tinh toan may sang rung vé huong cua Liu Chu-sheng

Mo hinh gém 2 cum gay rung, trong d6 mdi cum gém 2 truc léch tam.

Cum gay rung bén phai tao ra luc kich thich hgp voi phuong ngang goc 6 va di

qua trong tam O cua may sang. Cum gay rung bén trai tao ra luc kich thich hop

v6i phuwong ngang (phuong x) goc B va di qua diém O, cach O mot khoang L

Dua vao moé hinh, tic gia da xay dung duoc hé phuong trinh vi phan

chuyén dong ctia may sang rung vo huéng;:

MX + 2K X = 2m,r,@>sin( w,t — a, )cosS —

—2m,r,w?sin( wt — o, )sing

My + 2K,y + K (L, — L, )0 =2m,r,@jsin( wt — a, )sins + (1.3)
+2m,r,w?sin( ot — o, )cospS

JO+K(LE+12)0+K (L —L,)y+2K, (L +L,)x=
=2m,r,@’Lsin( ot — a, )cosS

Trong do:

+ M - Khéi luong phan chuyén dong ctia may sang rung.
+m, - Khoi luong cua khdi 1éch tim bén trai.
+m, - Khoi luong cua khdi 1éch tim bén phai.
+ J - Mo men quén tinh khéi luong ciia may sang rung quy vé tim O.
+ k,, k, - D0 ciing ctia cic 16 x0 theo phuong x, Y.
+ @, = w, - Van tdc gbc quay cua truc 1éch tam.
+ L, L, - Khoang céch tur cac 10 xo dén tam O theo phuong ngang.
+ L - Khoang cach gitra 2 tam dat luc kich dong O va O.
+ a,,,- Goc quay ban dau ctia cac khéi léch tAm mg, m.
+ 0, - Goc nghiéng cua céc lyc kich thich so véi phuong ngang.
+ 0 - Goc nghiéng ban ddu cia may sang rung so v6i phuong ngang.

Tur do, tac gia da dung phr:fm mém Matlab - Simulink dé giai va tim duoc su

chuyén vi trong tim ciia may sang va goc nghiéng cia luc kich thich. Két qua
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bién d6 dao dong cua may sang la 4,1+9,38 mm va goc nghiéng la 33,29° +58,1°
va tac gia cling khang dinh c6 thé ning cao hiéu qua lam viéc ctia may sang
bang cach thay d6i trong tAm ctia may sang.

Eng. Nicusor Dragan Mecmet [24] cling da nghién ctru dong luc hoc may
sang rung v hudng voi méd hinh 3 béc ty do. Tac gia di dua ra 2 so d6 ciia may

sang rung v6 hudng dé nghién ctru nhu hinh 1-16.

4 3
1 3 06
s iCl
11 e
o) g - T f '
A 5 o . o '
: 7 L LR J/g'
¥ ! |
1412 + 2170 +h+ 2170 +]
2 — 1812 — “ 4985 "
" 3150 » . 6000 -
Hinh 1-16. So' d6 mdy sang rung ciia Eng. Nicusor Dragan Mecmet
a. Dién tich mdt sang 5 m? b. Dién tich mdt sang 12 m?
1. Khung may sang. 2. Mdt sang. 1. Khung may sang. 2. Géi cao su
3. Khoi gay rung. 4. Ddy dai. gid dinh. 3. Than may sang.

5. Dong co. 6. Lo xo.
7. Than may sang.
Tu doé tac gia da dua ra mé hinh tinh todn don gian ctia mdy sang rung vo

huéng & hinh 1-17 véi cac gia thiét:

Za f I 5 Zy
@, 0 wt
=
'T_ - T _GC = I Y;_ k C }i:_
gl W Lol AL o s
k, =% k
¥ ;%3 | g -;% ¥ klf; If;kz
- Y Y iy | Ay
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Hinh 1-17. M0 hink tinh todn mdy sang rung véi dién tich mdt sang 12m?
- Phan di dong cia may sang rung dugc coi nhu 1a mot vat thé v&i 2 mat
phang d6i xtmg 1a XCZ va YCZ.
- Céc gbi d& ciia may sang rung 1a gidng hét nhau va cac dic tinh dan hoi
dugc thé hién qua cac hé sd do ctng ky, Ky, K.
- Lyc kich dong chi tac dung trong mat phang thang ding YCZ. Bién do
ctia lyc 1a Fo va diém dat luc tai O(xo, Yo).
Duya vao md hinh, tac gia da xdy dung va thiét 1ap duoc hé phuong trinh
mo ta chuyén dong clia may sang rung vo hudng:
My + 4k y —4ak o, = Fcoswt
J.b —4ak y+4(azk, +ak, o, = Flsin(ot—a) (1.4)
MZ +4k,z = Fsin(ot — )

VA
vei | =Ys + 2 ;a =arctan =2

Yo

Qua do, tac gia da dua ra dugc do thi biéu dién su bién thién cua bién do dao dong

A, theo phuong Y va goc lac A, theo vén toc goc @ cua 2 loai may sang nghién ciu.

.IEL'L' [ﬂu'll.] A [l u' £ I'ﬂ.lll
: [
= | ]\ 100 — ] ;l
20 i i\‘ 80 : J; 5
1 | |
15 i i]\ ﬁu___f:jjf:‘__‘:‘_______
10 ! | 40 ! :
1 | |
5 ] : \-. 20 f t
1 |
T TR AT T T T T T . . )
0 ! | ot %10 20 30 40 50 [ais]

0 10 20 30 40 50 [rad’s]

Hinh 1-18. Bién thién bién dé dao déng va bién dg goc lic may sang 5 m?
a. Bién do dao dong b. Bién do goc lac
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Hinh 1-19. Bién thién bién dé dao dong va bién dé goc lac mdy sang 12m?
a. Bién do dao dong
Ngoai ra, hai tac gia nguoi Nga la Sergey Rumyantsev, Dmitry Tarasov

b. Bién d¢ goc lic

[30] ciing d4 tién hanh mo phong dong luc hoc may sang rung vo hudng véi 2

truc 1&ch tam.

v

b. M0 hinh tinh toan

=

Hinh 1-20. M6 hinh may sang rung vé hudng cia Sergey Rumyantsev

Tir d6, cac tac gia tién hanh xay dung céc chuong trinh tinh toan va thu

duogc két qua sy bién thién cua bién do dao dong may sang nhu hinh 1-21.
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Hinh 1-21. Su bién thién bién dé dao déng mdy sang rung vé huéng

Pong thoi 2 tac gia con dua ra md hinh may sang rung v hudéng véi 3
truc 1éch tam & hinh 1-22. Trong md hinh, 2 truc léch tdm tai O; va O, c6 khbi
luong 1éch tAm nhu nhau, quay cung tbc do nhung nguoc chiéu nhau. Va hop
luc cua 2 lyc kich dong co phuong di qua khéi tim C ciia may sang.

};.r'k

Hinh 1-22. M6 hinh may sang rung vé huong 3 truc léch tam
Duya vao mo hinh, tac gia nghién ctru va thu dugc két qua su bién thién
ctia bién d6 dao déng va quy dao chuyén dong cta tAm may sang duoc thé hién

trén hinh 1-23.
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Hinh 1-23. Bién dé va quy dao chuyén dong may sang rung vé huéng
Tomasz Szymanski, Piotr Wodzinski 1a 2 tac gia nguoi Ba Lan c6 nhiéu
cong trinh nghién ciru vé may sang rung. Trong d6 c6 cong trinh nghién ctru dé
nang cao hiéu qua 1am viéc ctia may sang [34]. Tac gia di dua ra so do két cau

va mo hinh tinh toan may sang rung nhu hinh 1-24.

Hinh 1-24. So' do két cdu va mé hinh tinh todn ciia Tomasz Szymanski

a. M6 hinh két cau. b. M0 hinh tinh toan.

Két hop voi md hinh thi nghiém véi mit sang co kich thude L=1500mm,
B=500mm va lan luot thay doi goc nghiéng theo dai 15°, 20°, 25°, 30°. C4c tac
gia da xay dung dugc dd thi biéu dién su phu thudc cua hi¢u qua sang vao goéc

nghiéng sang va loai vat liéu sang.
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dong ctia mit sang trong mdy sang rung. Dé mo ta dugc qua trinh déng luc hoc

xdy ra vo1 mat sang, tac gia da dua ra mo hinh dong luc hoc clia may sang rung
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Hinh 1-25. Sy phu thugc cua hiéu qua sang vao goc nghiéng
a. Voi loai da khoang vat. b. Voi loai da cam thach.

Trong tai lidu [35], cac tac gid con tién hanh nghién ctu dic tinh chuyén

hinh 1-26.
mg
=c  '»
mg _+ P,
Mg2

FTrT7 7777777777777

T
o

Hinh 1-26. Mé hinh dong luc hoc may sang rung cia Tomasz Szymanski

Trong do:

+ Mgz - Khéi lugng phan cb dinh cia may sang.
+ mg - Khéi luong ctia may sang.

+ Mk - Khéi luong phan giy rung.

+ Cy - Heé s dan hoi ctia hé théng 10 xo0 treo.

+ C, - Hé s6 dan hoi cua khép dan hdi.

+ C3 - Hé s6 dan hoi cua cac phan tir bén trong.

+ Po - Luc kich thich gay ra boi bd phan gay rung.
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Dua vao mo hinh, tac gia da tién hanh nghién ctru va xay dung duogc do thi
bi€u dién sy dao dong ciia mat sang trong qua trinh lam viéc.

| Mo

, A
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Hinh 1-27. Bién d6 dao dong cuiia mat sang
Trong tai liéu [42] “Cdc may sw dung hiéu ung rung trong xdy dung va san

xudt vdt liéu xdy dung” va tai lidu [43] “Mdy rung va cdc qud trinh rung dong
trong xdy dung” cia Bauman.V.A. d3 trinh bay cdu tao, nguyén 1y 1am viéc, dic
diém két ciu va tinh toan cac thong sb co ban ciia may sang rung. Pong thoi, tac
gia cling da dua ra mo hinh tinh toan dong lyc hoc cua may sang rung vo hudng
va may sang rung c6 hudng. Tai liéu [45] “Thiét bi co khi cho cdc xwéng san
xudt vt liéu xdy dung va cau kién xdy dung” ctia Xapdnicov di trinh bay co sd
khoa hoc xac dinh cac thong $6 dong hoc va dong luc hoc ciia may phan loai vat
ligu st dung hi¢u Uing rung
1.4.2. Cac cong trinh khoa hoc nghién ciru trong nuéc

O Viét Nam, may sang rung dugc nhiéu tac gia quan tim nghién ctru dé phuc vu
cho viéc thiét ké, ché tao cling nhu ning cao ning sut va hiéu qua lam viéc cia may.

PGS, TS Nguyén Vian Vinh 1a nguoi c6 nhiéu cong trinh khoa hoc nghién
ctru vé may sang rung. Tiéu biéu 13 trong tai liéu “Péng liec hoc mdy xdy dung
va xép do” [8], tac gia dua ra so do nguyén 1y clia may sang rung vo huéng va

may sang rung c6 huéng (hinh 1-28) dé phuc vu tinh toan dong luc hoc.
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Y

Hinh 1-28. So' do cdu tao mdy sang rung
a. Sang rung vo huong. b. Sang rung co huong.
Khi xay dung mo hinh, tac gia dua ra cac gia thiét:
+ B6 qua anh hudng va dap cua cac hat vat liéu va co thé coi khung sang co
dao dong diéu hoa.

.1 . T s N \ pe 2
+ Col 3 khoi lugng vat li¢u trén sang dao dong cung véi may sang.

+ Puong tac dung cia luc kich dong di qua trong tim ctia hé thong.

+ D0 ctrng va kha nang chiu tai ctua cac 10 xo la nhu nhau va do ciing tuong
duong 1a S.

+ Su dap tat dao dong cuia may sang va dong vat liéu thé hién béng hé sb
dap tat dao dong K.

+ K¥ hiéu: m 14 khéi lugng dao ddng ctia toan hé voi m=m, + .

Tur @6, tac gia da dua ra md hinh tinh toan dong luc hoc (hinh 1-29) cta
may sang rung c6 hudng véi 2 bac tu do theo 2 phuong x,y.

Trong do:

+ ms - Khéi lugng dao dong cua sang.

+ my. - Khéi luong vat liéu nam trén mat sang.

+ Sx, Sy - B0 cling theo phuong X, phuong Y.

+Kx, Ky - Hé sb dép tit dao dong theo phuong X va phuong Y.

+ F - Luc kich dong duoc phan tich thanh Fy, Fy.

+ o - Goc nghiéng cua duong tdc dung luc cua luc kich dong theo phuong ngang.
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Hinh 1-29. M6 hinh dong luc hoc cia mdy sang rung cé huong
Dya vao mo hinh, tac gia da thiét 1ap duoc hé phuong trinh chuyén dong

cua may sang rung:
mx + K X+ S X =myr,@’cosasinat (L5)
my + K,y + S,y = mpe’sinasinet '

Va trong [9], tac gia di tién hanh md phong may sang rung va dung phan
mém Matlab-Simulink dé giai bai toan dao dong ctia may sang rung. Tir d6, tac
gia dd dua ra duoc cac do thi biéu dién sy dao dong cia may sang rung co
hudng va sang rung vo hudng nhu trén hinh 1-30va hinh 1-31.
CHLYENY THED PHUONG DADDDVG
YAN TOC THED PHUONG Y YA O THE FLIOAG ¥

:ﬂéwwwmwwwww W, SR

ATOCTHED PRUONGY GIA TOC THED PHUDNG X

R

Hinh 1-30. Dao déng cua mat sang rung cé huong theo phuong Y, X

X
all CHUYENVA THED PHUCNG DAD DONGY

......................................................................................
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Hinh 1-31. Dao dong ciua mat sang rung vé huong theo phuong Y, X

Bén canh d9, trong tai liéu [16] cua tac gia Tran Van Tuan ciing da dé cap
dén mot s6 bai toan 1y thuyét lién quan dén qua trinh rung dong ctia may sang.
Pé tai nghién ctru khoa hoc cua tac gia Nguyén Trang Minh d tinh toan thiét ké
may sang rung dung trong xay dung duong hdm quan su.

* Nhan xét:

Tir nhitng nghién ctru tong quan cho thay té hop nghién sang di dong cong
suat nho 1a mot thiét bi chuyén dung va rat can thiét trong san xuat vat liéu xay
dung cta cic cong trinh riéng biét, ning suit yéu cau khong 16m, sir dung & céc
diéu kién dia hinh van chuyén kho khian, xa trung tdm, dic biét 1a cac cong trinh
phong thu qudc phong trong rimg ndi mang tinh bi mat do bo do6i Cong binh
dam nhiém.

Viéc nghién ctru dé ning cao ning suat va hiéu qua lam viéc ctia may sang
rung 1a mot nd1 dung nghién ctru thu hat duge sy quan tam cia cac vién, trung
tdm nghién ctru va cua rat nhiéu cac nha khoa hoc trong va ngoai nudc. Céc
cong trinh nghién ctru clia cc tac gia trong va ngoai nudc da dé cap tuong d6i
sdu vé mit 1y thuyét cia qua trinh rung dong, vé nguyén 1y hoat dong cua may

sang rung, dong thoi di xay dung twong ddi ddy di cac mé hinh dong luc hoc va



40

mo hinh tinh todn cho ting loai may sang ddc 1ap, diéu nay la mot loi thé dé dé
tai co cac co sd khoa hoc tin cay khi nghién ctru vé mdy sang rung vo hudéng doc
lap ciing nhu trén t6 hop nghién sang di dong.

Céc cong trinh nghién ctru dd dugc cong bd da phan danh gia hiéu qua
sang va nang suat sang trén may sang rung doc 1ap bang phuong phap thuc
nghiém nén cac $6 lidu cong bd dat duoce tinh sat thuc cao, tuy nhién cac tai liéu
cong bd ciing con mot vai diém ton tai nhu chua xay dung day du bai toan 1y
thuyét vé mtrc do anh huong cia cac thong s két cau va thong sd 1am viéc dén
nang suat, hiéu qua sang, chua xay dung bai toan 1y thuyét vé co so lya chon cac
thong s6 hop 1y dbi voi mdi loai may sang rung.

Cac cong trinh cong bo di nghién ctu kha day du vé may sang rung hoat
dong doc lap, tuy nhién chua thay cong trinh ndo cong bd két qua nghién ciu
PLH ciing nhu xé4c dinh cac thong s6 hop 1y cia mdy sang rung vo hudng trén
t6 hop nghién sang di dong.

Nhu vdy qua nhitng nhan xét trén cho thay cac cong trinh nghién ciru vé
nguyén ly lam vi¢c, mo hinh tinh toan PLH cuia may sang rung doc lap la tuong
d6i day du, day 1a co so dé luan an tham khao cac tai lidu c6 gia tri khi nghién
clru vé may sang rung v hudng trén to hop nghién sang di dong. Ngoai viée
chua thay cong bd vé nghién ciru PLH, x4c dinh cac thong s6 hop 1y cia may
sang rung vo hudng trén to hop nghién sang di dong ta ciing khong thay cac
cong trinh nghién ctu vé anh hudng rung dong cta may nghién, dong co dén
dong va nén dan hoi 1én qué trinh sang vat liéu, tir d6 dat ra yéu cau nghién ctru
day di vé PLH lam co so xac dinh mot s6 thong s6 hop 1y clia may sang rung
v6 huéng trén t6 hop nghién sang di dong nham nang cao ning suat, hiéu qua
lam viéc, dong thoi dit ra yéu cau hoan thién két cau dé nang cao do bén (tudi
tho) 1am viéc cho t6 hop. Tir d6 c6 thé xay dung va hoan thién chuan cho t6 hop

nghién sang di dong nham dat duoc su déng bo trong san xudt, thiét ké.
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Két luan chwong 1

Qua nghién ctru vé diéu kién dia hinh ciing nhu tinh chit cta cac cong trinh
quan su thi viéc sir dung to hop nghién sang di dong cong suat nho 1a rat can
thiét va c6 tinh thyc tién.

May sang rung vo hudng lip trén to hop nghién sang di dong TNS-05 1a may sang
ciing loai (6 tinh cht dong dang) v6i may rung vo hudng doc 1ap NLS-382/3, do d6 viée
nghién ctru x4c dinh ving cac thong s6 DLH hop 1y cia may sang rung vo hudng hoat
dong doc lap 1am chudn dé tinh toan xac dinh mot s6 thong sb hop 1y cia may sang rung
v6 hudng trén t6 hop nghién sang di dong 1a c¢6 co sé khoa hoc tin cay.

Viéc nghién ctru nang cao ning suat va hiéu qua sang cia t6 hop nghién
sang di dong néi chung va cia may sang rung vo hudng néi riéng phu thudc rat
nhiéu vao cac thong s6 PLH cua méy sang. Dua theo céc tai liéu da dugc cong
bd trong va ngoai nudce tir trude dén nay cua cac tac gia da nghién ctru may sang
rung doc 1ap kha day du va c6 do tin cdy cao (co6 nhiéu khao sat thuc nghiém).
Tuy nhién c6é mdt vai tdn tai 1a chua cong trinh nao nghién ctru vé dong luc hoc
clia may sang rung trong mot hé tong thé cua té hop. Hay noi cach khac 1a chi
nghién ctu DLH ctia méy sang rung khi hoat dong doc 1ap. Do vay, nghién clru
xac dinh mot s6 thong s6 hop 1y ciia mdy sang rung trén to hop nghién sang di
dong 1a mot hudng nghién ctru méi vira co6 tinh khoa hoc vira c6 tinh thuc tién.
Pé lam duoc diéu nay, luan an phai thyc hi¢én viéc nghién ciru PLH cua may
sang rung vo hudng trén t6 hop nghién sang di dong co6 ké dén anh huong rung
dong cta cum may nghién, cum dong co va do dan hoi ciia nén noi may lam
viéc, sau d6 s& tién hanh khao sat sy anh huong ctia mot sd thong s (tan sb goc,
khéi luong gy rung, goc nghiéng mit sang, do cimg 10 xo0) dén PLH cta may
sang rung vo hudng trén t6 hop nghién sang di dong dua trén PLH tia may sang
rung vo hudng hoat dong doc 1ap (tai d6 cho ning suat va hiéu qua lam viéc tot
nhat), tir d6 tim ra mot sd thong sé hop 1y ctia may sang rung vo hudng trén to

hop nghién sang di dong.
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Chuong 2
MO HINH PONG LUC HQC CUA MAY SANG RUNG TREN TO HQOP
NGHIEN SANG DI PONG

2.1. Xay dung mo hinh tinh toan dong luc hoc
2.1.1. So' @6 nguyén ly két cau

Tir so dd két ciu cua to hop nghién sang di dong TNS-05 (hinh 1-5) ta xay
dung duoc so dd nguyén 1y ciia may sang rung trén t6 hop nghién sang di dong
nhu hinh 2-1 Do cac cum bé tri dbi xtng nén c6 thé xay dung bai todn vi md

hinh phang.

May n ghién

May sang

Khung may

TR
Hinh 2-1. So' d6 nguyén Iy ciia té hop nghién sang di ddng
Khi méy sang rung vo huéng trén to hop nghién sang di dong lam viéc,
may sang rung vo hudng sé chiu tac dong cia luc gay rung do truc Iéch tam co
ban kinh r, gay ra. Do b tri c6 tinh di xing cua t6 hop nghién sang di dong
nén lyuc tac dung theo phuong z (c6 thé bo qua), dao dong ctia may sang chi theo
hai phuong la phuong x va phuong y. Bién d6 dao dong s€ phu thudc vao do 1on

cua lyc kich dong va d6 cimg cua cac 10 xo lién két vai may sang.



43

Ngoai ra do may nghién va dong co duoc lién két cing 1én khung may nén
khi lam viéc, cac luc rung do may nghién va dong co tao ra bdi cac khdi quay
khong can bang va luc ép da boi may nghién sé& tac dong 1én khung may, khung
may dimg trén nén dan hodi nén tao cac rung dong, cac rung dong nay tac dong
lén may sang thong qua céac 1o xo lién két trén khung may, anh hudng truc tiép
dén dao dong may sang.

Trong qua trinh xay dung mo hinh tinh toan ta can phai tinh céc gid tri qui doi
ctia mot s6 dai lwong. Cac dai lugng quy doi bao gébm: khdi lugng, md men quan
tinh cta khéi lugng, d6 cing, hé s6 can.

2.1.2. Cac gia thiét khi xAy dung md hinh

Pé don gian hoa mo hinh va tuong d6i phu hop véi két cau thuc té, ta chap
nhan cac gia thiét sau:

- Khung may duoc coi 1a cting tuyét doi.

- Vit liéu cac thanh khung t6 hop 1a dong nhat c6 khdi luong gin cimg voi
thanh, tir 46 cho phép qui dan khdi lugng vé cac toa do trong tdm thanh va may.

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

- Lyc quén tinh rung dong do qué trinh nghién va dong co 1am viée s& duoc
truyén hoan toan vao khung may theo hai phuong x, y (hinh 2-2).

- Vat liéu tir may nghién lién tuc va on dinh.

- Trong qua trinh lam viéc, day dai khong xay ra hi¢n tugng truot, tbe do
vong quay dong co duoc xem 1a khong doi.

- Do tinh twong d6i d6i ximg cia may sang, may nghién, dong co dan dong
va khung may nén toan bo may co thé coi ddi ximg qua mat phang OXY di qua
trong tAm mdy va bai toan duoc coi nhu 1 bai todn phang.

- B6 qua anh hudng cta qua trinh roi vat liéu tr may nghién xuéng may sang.
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- Coi 1/3 khbi lwong vat liéu trén sang dao dong cing véi sang (véi may
sang rung vo hudng theo [9], [17]).

- May sang rung vo hudng lap trén to hop nghién sang di dong chi dé cap
dén sy anh hudng cia luc quan tinh (luc rung dong) may nghién va dong co 1én
qua trinh sang ma khong xét DLH ctia mdy nghién va dong co dan dong. Céc
lue nay duge qui vé 2 phuong x, v.

2.1.3. M0 hinh tinh todn dong luc hoc

Véi cac gia thiét trén va tir mo hinh thuc cta t6 hop nghién sang di dong, ta
xay dung duoc mo hinh tinh toan dong luc hoc cua to hop nghién sang di dong
nhu hinh 2-2. Pay 1a mé hinh hé hai vat chuyén dong song phang 1a may sang
rung va hé khung may. Gom 6 toa do doc lap twong (mg voi 6 bac tu do.

L'
Fo |

Py

Xy _E
Pd.u

I'd'r

Hinh 2-2. M6 hinh khdo sat dong lyc hoc cua mdy sang rung vo huong trén
t0 hop nghién sang di dong

Trong d6 cac luc giy rung tao ra tir may nghién va dong co dan dong duogc
thay bang cac luc dat tai trong tim cila may nghién va trong tim dong co dan
dong. May sang rung vo6 hudng duoc lién két véi khung boi hai 10 xo theo
phuong y c6 d6 cting Cy1, Cy2 v6i hé s6 can 14 by, by, VA hai 16 xo theo phuong x

cd do cung Cyxi, Cxz vOi hé sO can by, byxi. Khung duoc lién két cing voi may
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nghién va dong co din dong. Chan khung dimg trén nén dan hdi c6 do cimg theo
phuong y voi hé s6 d ctng 1a Cys, Cya VA hé s6 can 14 bys, bys. Theo phuong X
v6i hé s6 dd cimg 13 Cya, Cya VA hé s can 13 bys, bya.

Pé thuan loi cho viéc thiét 1ap md hinh khao sat ta dat hé toa d6 gbe cd
dinh XOY c6 goc O trén mat dat tai chan khung trude (hinh 2-2) & vi tri ban dau
ctia to hop nghién sang di dong khi may chua lam viéc.

* Gi¢i thiéu cac thong sé ciia khung may

X, G.Y, - Hé truc toa di dong c6 goc toa do Gy gin voi trong tam khung
may, nhung phuong va chiéu trung véi phuong va chiéu cua toa do goc OXY.

X.GY, - Hé truc toa d6 di dong gin chat véi khung may cd gbc toa do
Gk trung vai trong tam cua Khung may.

Tir d6 nhan thdy Gy tring v6i G k. Hay néi khac hon 1a hé truc X, G Y, di
chuyén cung nhung lic quanh X, G,Y, mot goc bk.

J, - M6 men quén tinh khdi lwong t6 hop nghién sang di dong (vi tri trong
tam va gia tri mo men quan tinh dugc tinh trong phu luc 2).

X, Y,.6, - Do dich chuyén cua trong tdm khung may theo phuong X,Y va
goc quay cua hé toa do suy rong X, G, Y, so v6i hé toa d6 ban dau X, G,Y, .

L,.L, Ly, Ly - Khoang cach tir trong tam cua t6 hop dén tim quay ctia truc
banh da may nghién va tim truc dong co theo phuong X, Y.

R, - Ban kinh ctia banh da may nghién.

@,, - Van téc goc clia banh da may nghién.

@, - Van toc goc ctia banh da dong co.

F, - Luc ép da cua may nghién theo phuong thang dimg (phwong y) 1én khung.

C,; =C,, - Do ctng theo phuong ding cua nén dan hoi bén trai va bén phai chan
khung may.

b,,=b, - H¢ s dap tat dao dong theo phuong ding ctia nén dan hoi bén trai va

bén phai chan khung may.
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Cx3 = C
phuong ngang bén trai va bén phai ctia chan khung may.
* Gi6i thiéu cac thong sb ciia may sang rung

b.,=b, - D6 cing va h¢ so ddp tat dao dong clia nén dan hoi theo

X417 X

Khdi tim ctia méy sang rung khong tring véi tim hinh hoc: cu thé khéi tim cach
canh trai cia may sang la l; va canh phai la I, va canh trén 1a i;, canh dudi 1a i,.

Maéy sang dat nghiéng so v6i phwong ngang mot goc ap (goc nghiéng ban dau).

Tam quay cua truc léch tim may sang nam trén truc dimg ciia MAy sang va céach
tam hinh hoc mot khodng 1a e.

Khdi 1éch tim may sang c6 khoi luong 1a mo quay voi van te goc 1a @, ban kinh
quay la ro.

Maéy sang dugc tya trén 2 gbi 13 10 xo tru b tri song song trén so dd tinh toan.

X, G.Y, - H¢ truc toa do di dong c6 gbc toa do G, tring véi trong tdm may
sang, nhung phuong va chiéu triing voi phuong va chiéu cia toa do goc OXY.

X.G.Y. - Hé truc toa do di dong gan chat véi may sang, c6 goc toa do tring véi
trong tim may sang.

Tir d6 nhan thay G tring voi G's. Hay noéi khac hon 13 hé truc X.G".Y, di
chuyén cung nhung lic quanh X.G.Y, mot goc 0.

J - M6 men quén tinh khéi luong ciia may sang (vi tri trong tm va gia tri mo men
quan tinh cua may sang dugc tinh trong phu luc 2).

X, Ys,0 - Do dich chuyén cua trong tim may sang theo phuong X,Y va goc quay
cua hé truc toa d§ di dong X 'SG’SYS' 50 v&i hé truc toa d ban dau X.GY,.

0, - Piém dit cta luc kich dong trén may sang.

e - Khoang cach giira 2 tam G, va0, .

Khdi luong dao dong ciia sang: m=m, + % :

V6i mys 13 khi luong ciia may sang.

mv. 1a khoi luong vat ligu téng cong nam trén mat sang.
r, - Ban kinh khéi léch tam.
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o - Van toc goc ctia khi 1éch tim may sang.

a - Goc nghiéng cua sang so v6i phwong ngang: o =, +0.
Vai 6 1a goc dao dong cua sang.

a, - Goc nghiéng ban dau cta sang so voi phuong ngang.

C,, =C,, - D cling theo phwong dimg (phuong Y) ctia 16 xo bén trdi va [0 xo bén
phai cia may sang.

b,,, b, - H¢ s0 dap tat dao dong theo phuong ding (phuong Y) cua 10 xo bén trai
va bén phai.

C,.=C,;b,=b, - Do cing va h¢ s6 dp tat dao dong ciia 16 xo theo phuong
ngang (phuong X) cua may sang.

ay, ay - Khoang cach tir trong tim may sang rung G, dén trong tam khung Gy theo
phuong x, y.

* Nhu vdy hé dao dong dang xét trong mit phang OXY cua mdy sang rung vo
huéng trén to hop nghién sang di dong s& c6 6 bic tu do twong tng véi 6 toa do suy rong
la x,,y,,6.%.,Y,, 6.

2.1.4. Xac dinh cac thong s6 ciia mé hinh

M, m, m -La khéi luong to hop nghién sang, khéi lwong dao dong cia
may sang, khoi luong khéi 1éch tdm cua truc 1éch tim may sang.
2.1.4.1. Tinh toan cac phan tir dan hoi

Pé tinh do cing céac 10 xo tru cta gdi d& may sang (gom bén 10 xo) hinh
1-5 ta tinh theo céac cong thurc sau:

- D6 cing cua 10 xo tru khi chiu kéo hoac nén:
_ Gd*

8D°n

K (2.1)

Trong do:
G" - Modun truot, [N/m?].
d — Puong kinh day 10 xo, [m].
n — S6 vong lam viée ctia 10 xo [vg].

D — Buodng kinh trung binh cua 10 xo, [m].
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Theo [17] téng d6 cimg theo phuong thing dting (N/m) cua céc 10 xo bang
thép dung trén may sang rung dugc xac dinh nhu sau:

_G@zp) (2.2)
g

K

Trong do:

G - Trong luong ciia may sang cung voi vat lidu nam trén do [N].

g - Gia tdc trong trudng, [m/s?].

py- Tan s dao dong riéng ctia may sang theo phuong thang dung, [Hz] va
thuong lay bang 2+3,5Hz,

Tir cong thice trén dé dang tinh dugc s 10 xo z cling nhu d6 cling ciia mdi
[0 x0 Ky theo cong thire (2.3)

Kt

K,=—" (2.3)
z
Theo (2.1) thi 6 cung nay con dugc xac dinh nhu (2.4)
Gd*
K, = 2.4
’ 8nD? 24)
Do cung theo phuong ngang dugc xac dinh theo cong thire (2.5)
K, = at (2.5)

X

1,440{[0,204(2)2 +O,256}

Trong do:
o - Hé sb Pausa [17] ké dén tai trong doc truc, tra bang 2.4.
h — Chiéu cao 1am viéc cua 10 xo, [m].

Bang 2-1. Gia tri hé s6 « ké dén tdi trong doc truc

Tuong quan gitra bién dang
tinh va chiéu cao cua 16 xo
HE s0 « 1 1,1 | 121 | 1,29 | 1,34 | 1,42

0.0 0.1 0.2 0.3 0.4 0.5

Theo [29] d0 cung 10 xo theo phuong ngang con dugc tinh theo cong thirc sau

4
K = Ed :
8nD

(2.6)
Hay
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E
k, =—K 2.7
=3 @7

y

E- M6 dun dan héi cua 16 xo, [N/m?].
Heé s can caa 16 xo theo phuong x, y 1a by, by [N.s/m] dugc tinh theo cong
thue (2.8)

v
@ (2.8)
v
[0}

Trong do6 y 1a hé sb ton that do tré, mot dic tinh bén trong cua vat liéu, ma
d6i vai thép co thé duoc 1y trong khoang 0.05 va 0.1, va o 1 tan sd goc cia luc
hoat dong. Theo [11] 14y y/@~0.0005.

* Tinh dé dan héi ciia nén noi té hop lam vigc

Gia thiét nén 1a dan hoi tuyén tinh

Theo [2]. Do cac nén dat déu c6 tinh dan hdi nén khi tinh toan t6 hop lam
viéc s& tinh toan trén nén dan hoi. Khi giai bai toan trén nén dan hdi nguoi ta
thuong phai st dung cac gia thuyét vé nén. Mdi gia thuyét mé phong khai quét
vé cac dic tinh chung cta nén, tir d6 dua ra céc 10 giai tuong Gmg. Cho dén nay
d3 co rat nhiéu cac gia thuyét khac nhau vé nén nhung gia thuyét Winkler duoc
ding nhiéu hon ca. Ong da gia thuyét nén bién dang dan héi cuc bo. Piéu d6 cho
phép coi nén dan hoi gom cac 10 xo khong lién quan voi nhau va cuong do phan
luc cua dat tai mdi diém ti 1& bac nhat voi d6 lun dan hoi tai diém d6 thong qua
hé sd nén dan hoi k khong doi cho mdi loai dat. Do 1a diéu khong d& dang dé xac
dinh gia tri k ndy boi vi nd khong phai 13 duy nhat cho timg loai dat. Thong
thuong, trong thuc té to hop dat trén nén dat thuong 1a dong chit. Vi vay can tim
ra mot hé sé nén dé tmg xir cho phu hop véi timg diéu kién chat dat cu thé 1a

mot viéc lam hét surc can thiét.
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Gia thiét réng khi t6 hop lam viéc, nén chiu luc, chan khung td hop va nén
khong tach khoéi nhau, c6 nghia 1a d§ vong cua dam ludn ludn bﬁng do lun cua
nén tai moi diém. Goi y(z) 1a do vong hay d6 ln ctia nén tai mat cit bat ky co

hoanh d6 X, theo Winkler [2] ta c6 phan luc nén: p(x) = k. y(x) ttc Ia:

o y(x) S
Pu— Ap suat tiép xuc, [KG] (=P(x)), (Gia tri P(X)max)-

S — Do lan caa dat (= y(x)), [cm].

K PO L R (2.9)

Do clmg nén qui doi theo phuong thang dung (phwong y) noi chan khung
ctia to hop dimg lam viéc duoc biéu dién nhu hinh 2-3

Phuong phap hé s6 nén Winkler da xét dén su tuong tac giita chan may va
nén, da coi phan luc cua nén tai mot diém 1a mot dai luong co li€n quan chat ché
dén do cung ctia nén thong qua do 1Un ctia chan may va tinh chat co hoc ctia nén
thong qua hé s6 nén k. Vi vy két qua tinh toan chan t6 hop trén nén dan hoi

theo phuong phap nay cho két qua kha phu hop véi thuc té.

D46 cing nén

~

_— Giam chan

PO
Hinh 2-3. D¢ citng nén noi chan khung twa

C6 nhiéu phuong phap xac dinh hé sb nén. Phuong phép thi nghiém tai
hién truong 1a chinh xac nhat. Mot ban nén vudng c6 kich thudc 1x1 m, chat tai,

tim quan hé giita Gmg suat gay lun va do ln nhu hinh 2-4.
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o {kG.-’cmE}

Onin

S S S(em) ‘
Hinh 2-4 Quan hé giita tng suat gdy lun va do lin nén
Hé s6 nén xac dinh bang cong thirc:
O, 3
k==t (kG /cm?); (2.10)
Smin

Trong d6: omin - Gng suat gay lun & giai doan nén dan hoi (kG/cm?), tng
v6i do ltn bang 1/4 + 1/5 d6 lan cho phép S

Smin - 46 1an trong giai doan dan hoi, tmg véi Gmg suét omi

Dua vao cach tinh lan theo phuong phap 16p twong duong:

S=a,0h, (2.11)
Trong d6: S - d6 lan cua nén (cm)

G - ing suat gay lun (kG/cm?) (6=P/F)
hy - chiéu day nén twong dwong khi tinh (cm)

o - hé s6 nén tuong doi:

_B
a, = £ (2.12)
f=1- i (2.13)
1-v

v - hé sb no hong, phu thude vao loai dat (bang 1)

Bdng 2-2: Tri s6 v, f va A ciia cdc logi dit

Loai dat v B A
Dat cat 0.30 0.74 1.125
Dat cat,da va sét 0.35 0.62 1.408
Dat sét 0.42 0.39 2.103

Theo phuong phép 16p tuong duong
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h, =Awb (2.14)
Trong do:
2
a-d=v) (2.15)
1-2v

o - hé s6 ung véi do lun trung binh, phu thudc vao ty s6 hai canh cua chan
khung may, vdi chan khung ¢6 canh vuong thi ® = 0.95.
b - chiéu rong cua chan tiép dat (cm)
Eq - m6 dun bién dang chuan cta dat (kG/cm?)
Tu (2.11), (2.12) va (2.14) ta co
S :O.95Eﬁ Acb (2.16)

d

Thay cac trj s0 B, A trong bang 2-2 va0 (2.16) cho thay c6 thé xac dinh do
lan S ctia nén chan nén vudng ddi véi tit ca cac loai dat xap xi bang:

5=20 (2.17)
Ed

Tir cong thire (2.10), Gng suat gy lin trong giai doan dan hodi omin co thé
ldy gan dung bang 1/2 ung suat gy ltn va do lun trong giai doan dan hoi Smin
bang 1/4 do ltn cho phép S.

Khi do, cong thirc xac dinh hé¢ s6 nén viét thanh:
2.E,

b

k = (2.18)

Eq - theo két qua xuyén tinh CPT

E,=aq, (kG/cm?) (2.19)
o: Hé s6 phu thudc vao loai dat va khoang gié tri qc (bang 2-3).

Bang 2-3. Bang xac dinh hé sO phu thuodc o. theo loai dat

Hé sé a xac dinh md men bién dang Eo theo sitc khing xuyén tinh qc

Loai dat Tri s6 qc (KG/cm?) Giatri o
Sét, sét pha chat cing >15 5+8
<15 3+6
Sét, sét pha déo mém, déo chay >7 4+7
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Ta cling c6 thé xac dinh gid tri mo dun dan hoi cua céc loai dat khac
nhau bang cach tra bang (bang 2-4)
Bdng 2-4. Bang xdc dinh E4 theo logi dat

Miit dat Mé dun bién dang, Eq, MPa
Pt sét mém 5,0+20.0
Pat sét nira cing 20.0+50.0
Pat sét cling 50.0+100.0
Pat sét, cat, da 25,0+200.0

Trong mot s6 diéu kién co thé xac dinh hé s6 nén k theo cach tra bang va uac €.
Phuong phép tra bang cho két qua dya vao phan loai dat va mot sb chi tidu co Iy cia dét
dit may. Con phuong phip w6c 16 chi 1a phuong phap dinh lwong tuong dbi. Ca hai
phuong phap déu khong dua vao g sudt gdy lan va do lan trong tng.

Phuong phép tra bang

- Cach thr nhat: Dya vao phan loai dat va do chit cua 16p dat dudi.
- C4ch thtr hai: Dya vao phan loai d4t, thanh phﬁn hat, hé sb rSng va do sét cua
16p dat dat chan may

Phuong phép udc 1€

Dua vao cudng d6 chuan cua 16p dat dudi day, 1ay bang 1+2 gia tri cudng
d6 chuan cuia dat R, thir nguyén kG/cm?.
2.1.4.2. Xac dinh lwc may nghién va dong co tac dung 1én khung

* Xac dinh lwe:

Pé xac dinh duoc luc may nghién va dong co tac dung 1én khung td hop
nghién sang di dong, ta phai dua vao cac bién dang chan d& may nghién va chan
dd t6 hop khi may lam viéc du tai.

Viéc xac dinh luc bﬁng thuc nghiém dé lam thong s6 dau vao cho tinh toan
dong luc hoc cua to hop nghién sang di dong trong hé¢ PTVP, str dung céc ten xo

bién dang dan hoi tai chan may noi c6 lyc tac dung.
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Trong gidi han dan hoi, d6 bién dang ti ddi cta vat ran ti 1é thuan voi ung
suit tac dung vao vat d6. Dudi tac dung cia ngoai luc F, thanh rin bién dang mot
doan Al. Khi do, theo dinh luat III Niuton va dinh luat Huc, ta tim duoc do 16n cua

lyc dan hoi la: Fpn=F =1.§.\Al\ _E2- k|all  (2.20)
a | l

E= % La mo dun dan hoi cta vat liéu thép lam chan khung thi nghiém.

S- La tiét dién ngang thanh thép (m?). lo - La chiéu dai thanh (m).

Khi lam thi nghiém ta do duoc gia tri Al va tinh dugc hé s6 k tir d6 xac dinh
dinh duoc luc ciia may nghién ciing nhu cua dong co tac dung 1én khung theo
cong thure (2.20).

- Luc nghién da (F,) trén ham nghién tac dung 1én khung may khi to hop
lam viéc.

R=2P.sin(5/2) (luc ép doc theo phuong y). P 1a luc lam v& vién da (phu
thudc vao do bén cua da lam thi nghiém va do béng thuc nghiém.

Trong d6 S 13 goc kep ham nghién $=18°.

Do tinh déi xtrng ctia ham nghién nén gia thiét luc ép ngang (phuong x), va
luc doc (phuong y) tu cin bang. it P, gia tri luc phuong y véi: P, =R =2P.
sin(f/2) nhung nguoc chiéu, Py, 12 luc tic dung 1én khung theo phuong y trong
qué trinh nghién d4. Gia thiét qua trinh ép d4 chiu nén trong trang thai bién dang
dang hoi. Khi d6 luc ép da tac dung 1én khung theo phuong thang dimg (phuong
y) dugc xac dinh dudi dang luc theo quy dao chuyén dong quay cua banh da

may nghién theo phuong trinh (2.21) duéi day.

F Rl Si”(”bdt;“ St _ pginggr2). ] sin(a )+ sin(a )] (2.21)

- Tinh Iyc rung dong do may nghién va dong co tac dung 1én khung t6 hop

nghién sang di dong theo hai phuwong x va y. Do khi luong 1éch tdm ciia may
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nghién va cta dong co khong d6i. Gia thiét bo qua anh hudng cua luc khi nén
dong co, toc d6 quay truc dong co va may nghién 6n dinh. Khi d6 luc rung dong
do may nghién va dong co tac dung 1én khung theo hai phuong x, y s& c6 dang
f(x) = p(x).sin(wt) va f(y) = p(y).cos(mt). Trong d6 p(x), p(y) la gia tri luc 16n
nhat tac dung theo hai phuong x, .

- Cach x4c dinh cac lyc p(X), p(y) bang thuc nghiém nhu sau:

Go1 Py, Py 1a gid tri tri luc 16n nhét tac dung 1én khung do khdi 1éch tim cta
may nghién da gay ra (do bang thyc nghiém). Khi d6 luc tac dung 1én khung s&
la Py .sin(wpdt) va Py .cos(wndt). Thuc té cac luc quay khong can bang nho hon
lyc nghién d4 rat nhiéu (Py, Py<< P,).

Got Py, Pgy la gid tri tr1 luc 16n nhét tac dung lén khung do lyc quay khong can
bang ctia dong co. Khi d6 luc tic dung 1én khung s& 1a Pg..Sin(mat) VA Pgy.cO8(w4ct).

Goi Fax Va Fay 1a luc do may nghién va dong co tac dung 1én khung t6
hop nghién sang di dong, khi d6 luc rung dong do may nghién va dong co tac
dung 1én khung t6 hop nghién sang di dong theo hai phuong x va y duoc xéac
dinh theo cong thirc (2.22) sau:

{dex = Psin(aw, t) + P,sin(w,t) (2.22)
F,, =F, +Pcos(w,t)+ P, cos(w,t)

Thay phuong trinh (2.21) vao ta dugc
F,.. =Psin(w,t) + P, sin(@,1)
F,, =Psin(812).[| sin(w,t)|+sin(aw,t)]+ (2.23)
+P cos(a,t) + P,cos(a,t)
Hé phuong trinh (2.23) 14 cac phuong trinh luc rung dong do may nghién va

dong co tac dung Ién khung.
* Thye nghiém xac dinh gia tri lwc trén t6 hop TNS-05
Pé tinh gia tri cac luc 1on nhit ta do dac thuc nghiém dya trén cac ten-xo

bién dang dit tai chdn may sau do tinh theo cong thirc tinh luc (2.24)
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F =€l (2.24)
0

Trong d6: E- M6 dun dan hoi vat liéu chiu luc; S- Tiét dién do; lo - hiéu dai
ten-xo do; Al - bién dang ten xo.

Qua trinh thi nghiém dung céc ten xo bién dang trén chan khung d& may
nghién d4 va chan khung cua t6 hop nén ta sé thu dugc bién dang do may nghién
da gy ra va bién dang do t6 hop may nghién cing dong c6 giy ra, do do ta s&
tinh hiéu bién dang do t6 hop may nghién cing dong co va do may nghién d4 ta
s& thu dugc bién dang do dong gay ra.

Dué6i day 1a d6 thi do gia tri bién dang do bang thuc nghiém trén to hop
nghién sang di dong TNS-05 & ché do 1am viéc du tai va tdc do truc 1éc tim sang
ws=120 (rad/s) cho ta gia tri d6 thi bién dang sau:

- P thj gia tri do bién dang do may nghién tao ra

0.00
(l(l?()) 0.4 1.0 1.6 2.2 2.8 3.4 4.0 4.6 5.2 5.8 6.4 7.0 7.6 8.2 88 94 10.010.6

m) x10°?

0.04

,-0.06

~sd3 ~0.10
.12

T.gian (s)
Hinh 2-5. Bién dang do tic dong ciia mdy nghién theo phuwong ngang (phwong x)
Bién dang do may nghién theo phwong v

-0.20.41.01. 6 2.22.83.44440465.2586.47.07.68.28.894410.4A0.6

T.gZian (s)

Hinh 2-6. Bién dang do tdc dng ciia mdy nghién theo phwong ding (phirong y)

- P0 thi do bién dang do may nghién va dng co tao ra.

Bién dang do may nghién va ddong co theo phuong x

e 0.00

= -0.2 04 1.0 1.6 2.2 2.8 34 40 46 52 58 64 7.0 7.6 82 8.8 9.4 10.010.6
= -0.05

=

—-0.10

(=11

= -0.15

E

m -0.20

T.gian (s)

Hinh 2-7. Bién dang do tic déng cia mdy nghién va dong co theo phwong
ngang (phuong x)
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Bién dang do may nghién va déng co theco phuong v
0.00

Olbﬂ.) 04 1.0 1.6 2.2 2.8 3.4 40 4.6 5.2 5.8 6.4 7.0 7.6 8.2 8.8 9.4 10.010.6
-0.20

0.20

-0.40

0.50 MMV\/\M

0.60

Bién dang (m) x10°

y . r.gian (s)
Hinh 2-8. Bien dang do tac dong cua may nghién va dong co theo phuong ding
(phwong y) , ‘

Alyn , Aly, -1a bién dang do lyc rung ciia may nghién sinh ra theo phuong x,y.

Alynd , Alyng - 13 bién dang do lyc rung ctia may nghién cing véi dong co
sinh ra theo phuong x, Y.

Tién hanh tinh bién dang do lyc rung cia may nghién sinh ra theo phuong x,
tir d0 thi ta chon cac gia tri Alxng, Alynz, ..., Alyn véin= 1, 2,..., n 1a s6 tu nhién.

Tinh dugc Alx, theo cong thire (2.25) sau

Al = Al =Al,+...+Al_ (2.25)
n

Tuong tu ta cling tinh duogc bién dang do luc rung ctia may nghién theo

phuong y va bién dang do luc rung ciia may nghién cing v4i déng co sinh ra
theo phuong x,y.

Thay céc gia tri bién dang do duoc thé hién trén cac do thi tir hinh 2-6 dén
hinh 2-7 vao (2.25) s& duoc gia tri bién dang thuc té bang thyc nghiém.

Thay cac gia tri bién dang do duoc vao cong thirc (2.20) tinh duogc luc rung
16n nhit do may nghién gay ra theo phuong y 13

Ta o : Fyn= Py+Py = ky. | Aly |

: S A A 1A A L
Voi:  ky=E. m Trong thuc nghi¢m S 1a tiét dién chan gan ten xo
0

5
Thay s6 ta duoc: ky:217143.105.%: 7168420 (N/m)

T d6 tinh duge: Fyn= 7168420. | -0.39.10°° | =2800 (N)
- Thyc nghiém do luc ép da 16n nhat P=7750 (N) = P,=2480 (N).
Tir d6 tinh dwoc: Py= 2800-2480=320(N).

- Twong tu tinh lyc rung 16n nhat do may nghién theo phwong x gay ra
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Fxn: kx. | Alxn | . Vé'l Fxn: Px.

5
ky = E.|§ = 217143.10° 1’52'10?3

=5067147 (N/m)

Thay séOPX:5067147. | -0.086.10° |=435.76 (N)

- Tinh luyc rung 16n nhét do dong co giy ra theo phuong y

Pya= Fyd = Pynda- Fyn.

Pyna= Ky. | Alyn | =7168420. | -0.495.10° | =3548,4 (N).

Py =3548,4 -2800 = 748,4 (N)

- Tinh lyc rung 16n nhat do dong co giy ra theo phuong X

Pxd= Fxd = Pxnd- Pan.

Pune= 5067147. | -0.138.10° | =699,3 (N).

Pxd= Fxd = Pxnd- Pan =699,3-435.76 =263.54(N)

Thay cac gia tri lyc tinh bang thuc nghiém & trén vao (2.23) duoc hé lyc tac
dung 1én khung t6 hop nghién sang di dong theo hai phuong x va y mé phong
dudi dang luc F(X) va F(y) theo quy dao quay cua truc banh da va truc dong co
dan dong theo (2.26) dudi day:

F(x)=F,, =435.76sin(w,,t) + 263.54sin(w, t)

F(y)=F, =7750sin(3/2).[| sin(w,t)|+sin(a,t)]+ (2.26)

+320cos(w,t) + 748.4cos(w, t)

Day 1a cac phuong trinh lyc rung dong do may nghién va dong co tac dung
Ién khung va duoc thém vao hé PTVP khi giai bai toan PLH cua may sang rung
v6 hudng trén td hop nghién sang di dong TNS-05.

2.2. Phuwong phap thiét 1ap phwong trinh vi phin chuyén dong

Dé khao sat duge dong luc hoc may sang rung trén té hop nghién sang di
dong, van dé quan trong nhat 13 phai thiét 1ap dugc phuong trinh chuyén dong.

Tir md hinh dong luc hoc cua to hop (hinh 2-2) ¢6 sb bac tu do 1a 6, tuong

ng v6i 6 toa do suy rong, viét phuong trinh chuyén dong ddi véi cac toa do nay.
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Ta st dung phuong phap Palambe dé thiét 1ap phwong trinh vi phan
chuyén dong ctua may sang rung trén to hop nghién sang di dong. Véi t6 hop
nghién sang di dong (M6 hinh phang), tién hanh tach cac lién két dan hoi tai 2 10
xo lién két gitra may sang voi 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
boi céc cac luc lién két theo hai phuong x,y.

Sau khi dua thém cac thanh phan lyc quan tinh theo phuong XY va md
men quén tinh theo truc Z vao t6 hop cac luc tac dung 1én t6 hop nghién sang di
dong, md hinh khao sat dong luc hoc cia may sang rung vé hudng trén to hop
nghién sang di dong s& dugc thé hién nhu hinh 2-9.

Pé thiét 1ap hé phuong trinh vi phan chuyén dong ciia may sang rung trén
t6 hop nghién sang di dong co tinh dén anh huong rung dong ctia cum may
nghién, dong co va tinh dan hoi cta nén dat thi trudc tién sé thiét 1ap hé phuong
trinh vi phan chuyén dong ciia phan may sang va sau dé 1a phan khung t6 hop,
tong hop lai s& duoc hé phuong trinh vi phan chuyén dong ctia mdy sang rung

trén t6 hop nghién sang di dong.

Y - .
Yl Y Fa P ¥
Opg
_h o
<5
1

. ma y

s Ay

IR :

A —

F xl : ¥ F\'_' Od . Pd}'
—L’_\,(-—
F l . ' vax
. Folaftn ¥ = X Xy
- —
-
. E C D K F
- L,
Fn.: ]—_.4 Q
ol Xas F., X
F'_\'_' }lul‘. F}-.; F
md

- Fe

Hinh 2-9. So dé lién két luc trén may sang va khung 6 hop
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* Viét hé phwong trinh vi phin véi may sang

Hé lyc tac dung 1én may sang duoc thé hién trén hinh 2-10.

Y |

1I"|
1

Y“'

©]

Hinh 2-10. So do cdc lyc tic dung va chuyén vi may sang
|:xl = bxlxl + Cxlxl

) Fo =0X, +CpX%,

Trong do dat: Fyl = byl Y1 + Cyl Y1

F.= by2y2 +C,,Y,

Tt d6, ta thiét 1ap duoc cac phuong trinh cin bang tinh dong theo phuong
X, phwong Y va truc Z. Hé phuong trinh vi phan chuyén dong cia may sang 1a:
(mX +b % +C, x +b,%, +C_x, = mrwo’sin(ot)
mY +b,,y, +C,.y, +b,,¥, + C,, Y, = my,o’ cos(wt)
JO —b,, y,[l, cos(O + «,) — b, sin(0 + ;)]
) —C,, Y,[l; cos(O + ;) — b, sin(@ + &, )] + b, ¥,[l, cos(O + &) + (2.27)
+b, sin(@ + )]+ C, ¥,[l, cos(0 + &, ) + b, sin(0 + )] +
+b,, X [l sIN(@ + ) + b, cos(8 + )] + C, X, [l, SIN(O + ) +
+b, cos(8 + «,)] + b, X, [-],SIN(6 + ,) + b, cOsS(O + )] +

|+ C,,%,[—1,SIN(0 + ) + b, cos(O + &y )] = emyr,®” sin(wt)
Voi: X=X, +X; Y=Y +Y,
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Biéu dién cac thong s6 X1, X2, Y1, Y2 va cac dao ham cua ching theo cac bién

X,Yvad.

¥s
mYy| 16
\q J"..-"' 3
el o IV - Xs
m G mX bo.Xy Cox,
Iy ‘/ (‘;-2')’35
I ) l K
boﬂ.y2
byTYl T A N X \
Phan 3 sang Phén 4 sang

Hinh 2-11. So' do xdc dinh lic va cdnh tay don cia liec trén may sang.
Duya vao hinh 2-10 va hinh 2-11, ta c¢6 quan hé giita cac tham sb theo hai
phuong X, Y nhu sau:
- Theo phuong X:
+ Vi trf ban dau: Xy =—l, cose, +Db,sin e,
Xp, =1, COSax, + b, sine,
+ Vi tri dang xét: X, = —1, €0S(0+ )+, SIN(O + ) + X,
X,, =1, c0s(e, + 68) +b,sin(e, + O)
= X, =X, — Xy, =1, [cosa, —cos(8 + )] —Db,[sino, —sin(8+ ;)] + X,
X, =l [cosa, —(cos@.cosa,, —sind.sina,)]
—b,[sina, —(sin8.cos ¢, +cosa.sina,)] + X,
Do goc 0 rat nho nén cosB=1. sinf=O nén co:
X, =l [cosa, —cosa, +6.sina,)]—b,[Sina, —6.CoS e, +Sin o, )]+ X,
Hay : X, =l.0.sino, +b,.0.cos o, + X,
X, = Xy, —Xo, =—1,[COS O, —COS(E+ ry)] — b, [SIN oy —SIN(E + )]+ X,
X, =—l,[cosa, —(cosa, —6.sina,)] —b,[sina, —(6.cosa, +Sin ;)] + X,
Hay X, =—l,.0.sin o, +Db,.0.cos o, + X

- Theo phuong Y:
+ V1 tri ban dau:
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Yo, =k sine, —b, cos e,
Yo, =—D, 0S¢, +1,Sin
+ Vi tri dang xét:
¥, ==l sin(@+a,) —b, cos(6+ ) + Y,
Yy, =-b, c0s(0+e,) -1, sin(6+ ) + Y,
Y, =Yy — Yo, = Y, +h[Sine, —sin(6+ ;)] +b,[cos o, —cos(6 + ;)]
- {yz =Y, = Yo = Y, +D0,[COs e, —C0S(8 + )] -, [Sin e, —SIN(6 + )]
y, =Y, +1[sine, —(6.cos e, +sine,)]+b,[cos e, — (oS, — B.5in )]
{yz =Y, +b,[cosa, —(cosa, —O.sin ay)] -, [Sin e, — (6.cos o, +SiN ary)]

y, =Y, -l .0.cosa, +b,.0.85ine,
Yy, =Y, +b,.0.85ine, +1,.0.cos ¢,
Thay cac gia tri trén vao (2.27) ta duogc:

mX +b,, (I, 8.sina, +b,.0.cosa, + X))+ C,, (I,.0.5in o, +b,.0.c08t, +X,)
+h,,(-1,.0.5in o, +b,.0.c08at, + X.)'+C , (-1, 8.5, +0,.0.c081, + X.) =My ”.sin(oot)
mY +by,(y, - 1,.0.c05¢, +b,0.sinay) "+ C,, (Y, —1,.0.c05 1, +b,.0.5in )

b, (Y, +b,.0.5inaty +1,0.c050) + C , (y, +,.0.5in e +1,.0.c05,) = myr” cos(wt)
0 =b), (Y, —1,.0.cosa, +b,.0.5in )" [l, (coser, - Osina,) —b, (6.cos e +sina,)]
-C, Yyl (cosa, - B.sina,) -b, (6.cosa, +sina,)]

+0,, (Y +0,.0.5in e +1,.0.c08 ) [l (COS ety — B sin ) +b, (6.cOs @ +SiN )]
+C,,Y,[l,(cos e, —B.sina ) +b,(6.cosar, +sina)]

+h,,(1,.0.sina, +b,.0.c0s, + X,)"[I,(6.cose, +Sina,) + b, (cose, - B.sina,)]

+C, x [l,(6.cosq, +sina,) +b,(cose, - G.sina,)]

+h,,(-,.8.5ina, +b,.0.cosa, + X,) [-1,(6.c0s ¢, +sinay, ) + b, (Cosa, — B.sina,)]

+C,,%,[-1,(6.cosa, +sina,) +b,(Cosa, — A.sina, )] = em,r,o’ sin(ot) (2.28)
Cu=C,=C;C,=C,=Cg;

xs’

bxlbbbbb

Xs ?

Do:

Khai trién cac dao ham ta duoc:
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mX +b,(I,.8.sin o, +b,.0.c08 0, +x.)'+C ,(I,.0.5in oy +h,.0.c08 1, +X,)

+h,, (-1,.0.sin 0, +,.0.008ay +X.)'+C,(-1,.0.5in 0y +h,.0.08 ary + X.) = MyF”.sin(wt)
mY +b,, (y, ~1,.6.c05a, +,8.5in ) +C,, (y, —1,.0.c05 0, +b, 0.5in )

+0,, (Y, +h,.0.8in et +1,.0.c08,) '+ C, (Y, +b,.08in a, +1,.0.c08 ) = m, 1o’ cos(ot)

J0-b,,(y, -1,.0.cosa, +b,.0.5n ;) "[I,(cos ot — B.5in ;) —b, (6.CO5 2, +5iN 1]
~C,,Y.[l, (cost, - O.sin ) ~ b, (6.cOs ety +5in 01y)]

+0,, (Y +0,.0.5ina; +1,.0.c08 ;) [l (cos oy - B.sin oy, ) +b, (0.c0s @ +5in a1, )]
+C,,Y,ll, (cosa, —@.sin oy, ) +b, (0.cos  +5in 0L, )]

+h,,(1.8.sina, +b,.0.cose, + X,)".[1,(6.cos a, +sin o) + b, (COS e, — B.Sin v, )]
+C,,x[l,(6.cose, +sina,) +b,(cosa, —O.sina,)]

+b,,(-1,.0.5in 0, +h,.0.c08 ay + X,) T-1, (6.cos oy +sina,y) + b, (Cos o, —B.sin @, )]

+C,%[-1,(6.cos a, +sina,) +b, (cos e, — 0.sin o, )] = em, e’ sin(wt)

mX +b,[(l,.sin o, +b,.c0s )0+ %]+ C,[(I,.sin o, +b,.cOs 2, )0 + X, ]

+h,,[(~1,.sin o, +b,.c08 )8 + % ]+ C ,[(-1,.5in oty +1,.C08 ;)0 + X, ] = My, 0. sin(wot)
mY +b,,[y; - (I,.cos &, —b,.sin )81+ C [y, - (I,.cos &, —b,.sin )]

+by,[Y, + (b,.sin o +1,.cos a,)0]+ C,[y, + (b,.sina, +1,.c08 )] = myr,0° cos(wt)
J0-b,[(I,.5in oty +b,.c08 )0 + % 1[(1,.COs &y —b,.iN ) - (I, SiN 01, +b,.C05 07, )]
—C,, Iy, —(I,.cos &, =, sin )01 [(l;.cos ey —b,.sin ) + (1,.5in oy —b,.c0s ) 0]

& 1 +b,, [V, +(b,.sing, +1,.cos ;)0 [(b,.sin at, +1,.c05 ;) + (-1,..sin , +b,.c08 ;)]
+C,, Iy, +(b,-sine +1,.c08 )01 [(B,-sin et +1,.c08 1, ) + (1, Sin @y +by.cO8 1) ]
+b,,[(l,.sina, +D,.co8 a0)9+ X J[(I.sina, +b,.cose,) +(I,.cos e, —D,.Sin ) 6]
+C,,[(l,.sina, +h,.cos )0 + X ] [(1,.Sin o, +b,.COS ) + (I,.COS @, —D,.SIN ) O]
+b,[(-1,.sina, +b,.cos )8 + % J[(-,.sin oy +b,.c08 ) - (b,.5in @, +1,.C08 2, )]
+ C,,[(-1,.sina, +D,.cose,) (0 + X ].[(-1,.sinay +b,.CO8 ) —

—~(b,.sing, +1,.c0s ;) 0] = emyr .’ sin(wt)
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mX +b,[(I,.sin o, +b,.c08 ¢, )@+ % ]+ C ,[(I,.in a1, +b,.C08 )0+ X ]

+b,,[(~1,.sin o, +b,.co8 )+ % ]+ C ,[(-1,.5in oty +,.C08 01,)8 + X, ] = My, ”.sin(oot)
mY +b,,[V, - (1,.cos e, =, sin )61+ C [y, - (I,-c0s &, ~by.sin )]

+0), [y, + (b,.sin a, +1,.cos a,)0]+ C, [V, + (b,.5in oy +1,.c05.0,)8] = M’ cos(oot)
JO-b,,[y, - (I, cos , —b, sin )01 [(1,.C0s @, —b,.5iN o) - (,.5in 1, +b,.COS 0, ) 6]
-C,, Iy, —(I;.cosa, —b,.sin )1 [(1,.cos a, —by,.sin ) + (1,.8in 0, —b,.cOS ;) 0]

& 40,y + (b, sing, +1,.c08 ;)01 [(b,.Sin at, +1,.C08 t,) + (~1,..8in o, +b,.COS 1, )]
+C o [y, + (b, sin g +1,.c08 )AL [ (b, Sin @y +1,.c08 ) + (=1, 5N 01 +1,.c08 ) 0]
+h [(1,.in oty +b,.co8 )8+ % J[(L,.8in oy +b,.cO8 et,) + (I,.COS @, ~y.5in )]
+C,,[(,.sino, +D,.cos ey )8+ X, 1[(I,.sin 01y +b,.CO8 1) + (1,.COS &, = D,..SIN ) ]

+h ,[(~,.5in oty +b,.c08 1 )8+ % J[(~,.Sin oy +b,.cO8 et,) — (b,.8iNn ¢z, +1,.C08 ¢z, )]
+C,,[(=1,.sin0, +b,.cos e, ) (0 + X J[(~1,.Sin o, +b,.c0805) — (0,.SIN e, +

+l,.c0s ;) 0] = em, I’ sin(ot)

q, =l,.sino, +b,.cosa,;
q, =-l,.sina, +b,.cose,;
q, =l,.cose, —b,.sine,;

g, =1,.cosa, +b,.sinay;
- i Cxl = Cx2 = st; Cyl = Cy2 = Cys;
a CO. .
bxl = bx2 — b byl = by2 = bys’

Thay vao hé phuong trinh trén ta dugc:
MX +b,, (6,04 %) +C,s (6,6 + X) +b,, (6,0 + %) +Cys (0,0 +X,) = myr0” sin(wt)

Xs?

MY +b,, (Y, = 0;.0) + C . (Y, —0;.0) + by (¥, +0,0) +C s (¥, +,0) = My’ cos(wt)
& {30-b(V,+0;.0).(0; —6,6) — Cyr. (¥, — 6,0).(0; +,6) + by, (¥, +0,6).(q, +0,0)
+C,o (Y, +0,0).(0, +0,0) + by (@0 +X,).(0 +0) +Cs (0,0 + X,)-(0 +050)

+b, (0,0 +%.).(q, —q,0)+ C, (0,0 +x,).(0, —q,8) = em r,e’ sin(owt)
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mX +2C,..x, +20, % +C, (g, +0,).0+b(q, +7,).0 =mr,o’ sin(wt)
MY +2C,.y, + 20,0, +Cys (=0 +,).0+ b, (-0, +0,).0 = m e’ cos(at)
J0+0,,0,0Y,+b,0,0,0.0-b, .Y, —b, 630~ C .y, —C,,,0,0 + C,,0;0 + C 00,6
+0,,Y,0, +b,,0,0Y, +b,0:0+b,,0,60,0+ C .y, +C,,.y,0,0 + C,0;6 +C,,0,0,6"
+b, 020 +h,.0,0,00 + b, q,%, +b,q,0% +C,.070+C,.0,0,6° +C.q,X, +C,00x,
+h, 0?0 -b,0,00,6 +b,0,% b, 0,0% + C, 0?0 - C,0,0,6°+ C,0,%- C,q,0% =em,r.o’sin(wt)
mX +2C . .x, +2b, % +C, (0, +0,).0 +b,(q, +0,).0 = m,r,o’.sin(ot)
mY +2C,,.y, +2b,.y, —C (0, — 0,).0 — b, (g, —4,).0 = m,r,00” cos(wt)
36 +[C (030, +9,0,) + C, (0,0, —0,0,) 16 +{C, (0 + 02 + a5 +07) (2.29)
—Cy (9, —0,) Y, + Cy (A3 — 0 ) X, + by (0, +0,) Vs + b, (G5 — )%,
+[b,. (0,0 +0,0,) + b, (6,9, —0,0,) 1016 + (b0 +b,07 ~b,,Q5 +b,.q;)0
+C, (O Q)X+, (0 + )% —Cy (0 — )Y, — by (0 — 0,) ¥ =emyre” sin(wt)
* Viét hé phwong trinh vi phin véi phan khung
Fos =D 3% +C o X,

Faa =0% +CuX,
Dat Fyk3 - by3 Ys + Cy3 Y3
Fyk4 = by4 Vst Cy4 Y4
Hé luc tac dung 18n khung may duoc thé hién trén hinh 2-12

Fn P,!.
O'hg
P
d.:q.' 1]
Ud-: Xk
_ de
- o
2 X
Ky, B
& E -
“:’G' i K Fiq ,
i i Xy
| =] X'
| 3 k
POl | -
= | ¥ | ot
= J I | —
ElCc PDIELH LKA
s = X
O Mok Q o

Hinh 2-12. So' do cdc luc tac dung va chuyén vi ciia khung mdy
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Tir hé luc tac dung 1én khung c6 hé phuong trinh vi phan chuyén dong cta
may khung la:
MX, —b % —C X —b % —C X, +b % +C X +b % +C X, —
-P sin(w 4 t) - P, sin(w . t) =0
MY b, ¥ —Cyi¥y = by, ¥, = CpoY, + 0,5 s +Clays +b,, Y, +Cuy, —
—P, cos(@ 4 t) — B, cos(w 4, t) - F, =0
J.b, +b,,¥,(d; cosd, — L sing,) +C,,y,(d, cosd, — L sing,) +
+b,,Y¥,(d,cosg, — L sing ) +C,,y,(d,cos6, — L sing,)
—b,;¥,(L,cosf, — L sing,)-C ,y,(L,cosf — L sing, )+
+b,,¥,(L,cos6, +L sing,)+C,,Y,(L,cos6, +L sing,)
-b,, % (d;sing, + L cosé,)]-C, x (d;sing, + L, cosb,)
-b,,%,(d,sing, +L_ cosg,)]-C,,X,(d,sinb, + L coséb,)
+b %, (L, sing, + L, cosd, )]+ C,,x,(L,sinb, + L, cosb,)
+0, %, (Lysing, + L cosg )+ C, %, (L,sing, +L cos,)-Fd =0 (2.30)

Voi: X, =X, +X, Y, =Y, +VY.,
Tuong tu phan tinh may sang, ta tinh luc tac dung 1én khung may
Dua vao hinh 2-12 va hinh 2-13 c6:

- Theo phuong X:

Vi tri ban dau: x,, = L,

O P
X,
<
2 F
XL KI ka-ll
L H M 1 x
G. l['.,-u =
_]-E
| Lo | K
\ LH x, |F
Phan 1 khung Phan 2 khung ——I%

Hinh 2-13. So' d6 xdc dinh lirc va cdnh tay don cia liec trén khung may
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+ Vitri dang xét: X, = —L,.cos6, +L.sing, +X,
= Xy = Xg5 — X3 =—L,.(c0sG, —1)+ L SiNG, +X,;
Do goc 6 rat nho nén cosé, ~1; sind, = 6, nén co:
X, = L. 6 +X;
Tuong tw ¢6 : X, = X,, — X, = L,.(€0s6, —1)+ L sing, + X, = L. 6 +X,;
- Theo phuong y:
+ Vi tri ban dau: y, = Y, — L,
+ Vi tri dang xét:
Y= —Lsing — L.cosg + Yy, =—L .G — L+ Y;
Y= Lpsing — L..cosg + Yy, = LG — L+ Y,;
Y=Y = Yos = —LiG +Yii
Yo=Y = Yu = LG+ Vi
Va co: Cs=Cu=C,;C3=C,;=C,;
b, =b,=b,; b,=b,=b,;
Thay cac gia tri trén vao (2.30) ta dugc:
MX, —2C,.x,—2b % —C (g, +0,).0 —b_ (g, +0,).0
+b, (L.. 6, +%x,)'+C,;.(L.. 6, +x)+b, (L. 6, +%x)'+C,,.(L.. 6, +X,)—
—P,sin(w 4 t) — P, sin(w 4, 1) =0
MY ,—2C,..y, —2b,.y, +C,(d; —q,).0 +b,(q,—q,).0
+byk -L.6, +y.)'+ C (-L.6, + yk)+byk(L2.¢9k +y,.)'+ Cyk(Lz.é?k +VY,)—
—P, cos(w 4 t) — By, cos(w o 1) —F, =0
30 + b (Vo +05.0).(d,— L.6,) + C . (Y, — G,0).(d,— L..6,)
+b,, (¥, +9,0)(d,— L,.6,) +C s (¥, +9,6).(d,— L..6,)
—b, -L.6, +y)".(L—L.6)-C,(-L.6 +y).(L-L.6)
+b,, (L,.6, +y, )" (L, +L..6)+C, (L,.6 +y)(L, +L..6)
-b,, (0,0 + %,).(d; .6, + L) —C o (0,0 + x,).(d, .6, + L)
b, (9,0 +%x.)(d, .0, +L.)-C,(q,0+x.).(d,.6, +L.)
+b,, (L. 6, +x)".(L,.6, +L.)+C,(L.. 6, +%x.).(L,.6,+L.)
&+bxk(Lc. O +x)".(L, .6 +L)+C, (L. G +x).(L,6, +L)-Fd =0
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MX_, —2C  .x, —2b .x, —C, (9, +0,).0 —b,(q, +0,).0
+b,, (L.. ék +X%X.)+C, .(L.. 6, +x.)+Db, (L.. 9k +X%X.)+C, (L. 6, +X%)—
—P,sin(w 4 t) — Py sin(w 4 t) =0

MY —2C,..y, —2b,.y, +C, (9, —q,).0 +b,(q, —d,).0

+b, (L6, + V) +C (—L.6 +¥,) + b, (L,.60, + V) +C, (L,.6 +V¥,) —
—P, cos(@ py 1) — By, cos(w 4. ) —F, =0

3O + b, (Y, +0,.0).(d,— L..6,) + C (Y, —0,0).(d,— L..6,)

+b, (Y, +0,0)(d,— L..6,) +C (Y, +0,0).(d,— L .6,)

—b,, (—L.6, +¥,).(L,— L..6)—C, (-L.6, +y).(L, —L.6,)

+b, (L0, + ¥,).(L, + L.6) + C (L,.60, + Y (L, + L..6,)

-b, (9,0 + %x.).(d, .6, +L.)—C (q,0+x.).(d, .6, +L)

-b, (9,60 + x,)(d, .6, +L.)—C,.(q,0+x.).(d,.6, +L,)

+b, (L. 6, +%).(L, .6, +L)+C, (L. 6, +x).(L,.6, +L,)

+by (Le. 6, +%).(L, .6, + L)+ C (L. 6, +x).(L,.6,+L,)—F.d, =0

e

MX_ +2C, .x, +2b,.X, +2C_ L_. 6, +2b L_. 6, —
—2C, . x, —2b, %, —C,(q, +q,).€ —b,(q, +q, ).0 —
—P,sin(w g t) — P,sin(w 4,t) =0

MY  +2C, .y, +2b, vV, +C, (L, —L,).6, +

+b, (L, —L,)6, —2C_ .y, —2b, .y, +

+C,(g; —0,).0 +b,(q; —q,).0 —

—P,cos(@w ) — Py,cos(w ,t) —F, =0

Jkék -+ bys ysdl_ bys ys I—c 'Qk -+ bysq3 'édl_ bysq3 -él—c 'Hk -+
+C vy, d,—C vy, L. .6 —C, q,0d,+C, q,@L .6 +b, ,y d,
—b, y.L..0, +b,q,0d,—b,q,O0L .6, +C, y d,—
—C,.y.L..6, +C,q,0d,—C, q, 0L .6, +b,L;.0 —
1Py g O L, .G — b,vy.L+by, y.L. .6 +C L6, —
_Cyk L, L. gkz - Cyk Ly, + Cyk L. O Y. + byk I—i 'ék +

+b, L, O, L .6, +b, v, L, +b,y.L 6 +C, L6, +
+C, L,L. .67 +C, y L. .6 +C, L,y -b._qod, .6, —
-b, q,0L -b, % d, 6, -b, +xL —C,q,0d, .6, —
-Cc,.qg,PL,—C,x.d,.6, —C, xL_-b, qg,0d, .6, —
—b,.q, 0L, —b, %, d, .6, —b, %L, —C,q,0d, .0, —

—C AL, —C X dz G —C XL, + bxk L.- ék L, O, +
+b, L2 6. +b,x L, .6 +b, x L +C_,L_L,67+
+C 2.6, +C_ x. L, .6, +C_ x. L. +b,L_.6, L,.0 +
+b L2 6, +b, % L,.0 +b, x L +C_L_L,&67+
+C L2.6. +C_ %X, L, 60 +C_ x.L_— F.d, =0
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MX,_ +2C, X, +2b, % +2C,L..6 +2b, L_.6,

—2C,,.x, —2b, X, —C,(d, +0,).0 —b, (g, +0,).0 —
—P,sin(w 4 t) —P,, sin(w ., t)=0

MY +2C,, .y, +2b, ¥, + C, (L, — L, ).6, +b, (L, —L,).6,
—2C,,.y, —2b, .y, +C (g, —0q,)0+b, (g, —q,).0 —
—P,cos(w y t) — Py cos(w o t) —F, =0

J O, +[Cu (L Li+L L )-C,(LL —L,L )].67+
HC, (L + L, ).x, + 2Cyk L..y, +b,(L,+L,).x + 2byk L.y, —
—-C,.(d,+d,).x, — ZCych.ys—bXS(dl+ d,)x, — 2by$LC.yS—
-[C(q,d;+q,d,)-C,L.(q; —aq,)].€+[b,L.(L,+L,) -
b, L.(L,— L,) 16,-[b,(q,d,+0,d, ) +b,L.q, +q9,)].0+
+2C L2 + C,. ( L>+1L2)}0, +2C L X, —Cu (L, — L)y, +
+2b,, L. X, —b, (Li— L,).y, + [b, (L5 +1L3)+2b,12].6, (2.31)
—2C L. .X, + Cys(dl+ d, ).y.-2b L .X, + bys(d1+ d,)y, —
—[CL.(a, +0,)+C(g,;d,—q,d,)].0
|+[b,.(ad, +0q,d,)-b,L.(q9,+0q,)].0-F.d, =0

Tu hinh 2-9, gilr nguyén cac hé toa do, thiét 1ap so dd xac dinh canh tay don

giita trong tAm may sang va trong tam khung (hinh 2-14)tir @6 thiét 1ap mbi lién

két hinh hoc vi tri cac toa do trong tAm so vdi goc toa c¢b dinh OXY.

Y vy '
Yy
K
-
G =7 o
S N W Xy
H
- \ M.
] \ 1y
\ X
A —
\ M,
ML A Gk
T ax
(0]

Hinh 2-14. So' do xdc dinh cdnh tay don vi tri trong tdm May sang so véi trong
tam khung may
X = KXo + %,
Tirhinh 2-14 ¢6 ;) Yoo = Yoo + Vi
X =X+ X, +xS+MN:XOS+xk+xs+ay.9k
Y=Y +Y, +Y.+KH=Y +Yy, +Yy.+a.6
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* H¢ hé phwong trinh vi phan chuyén dong ciia may sang rung Vo
hwéng trén to hop nghién sang di dong
Hé phuong trinh vi phan chuyén dong ctia may sang rung vo hudng trén to
hop nghién sang di dong 1a két hop hai hé phwong trinh vi phan (2.29) va (2.31)
ta dugc h¢ phuong trinh nhu sau
mX +2C,x, +2b % +C, (0, +0,)0+b, (g, +7,).0 = mre’sin(wt)
«mY +2C,y, +2b,y, - C, (0, - 0,)0 - b, (0, - 0,).6 = mr,’ cos(wt)
+30+ [C (00 +60,) + C, (00, ~ 6,0,)16° +{C,,(af + 5 +65 +0)
~Ce (0 =) ¥ + Cs (0 = 0u)X, + b, (0, + ) Y+, (0 — 0%,
+ [0y, (0,0 + 00 ) + b (6,05~ 6,0,) 10 30 + (b, +D,0; ~b,,6; +b,05)6
+C,q (0 0p)X b, (0 +0,) % —C s (U = 0,)Ys by (G —0,)Ys =emgho’ sin(ot)
MX, +2C, % +2b, % +2C L. 6 +2b,L 0

Xk —¢

—2C, X _Zb X xs(q1+q2)9_bxs(q1+q2)0_

XS°'S

—P,sin(w, t) - P, sin(w . 1) =0

‘MY, +2C,, ¥, + 20,3, +C, (L, = L)6, +by, (L, - L),

~2C,y, - 20y, +C,(q; —q,).0+b,,(d, - ,)0 -

—P, cos(@ 4 t) - P, cos(@ o, 1) i} [sm yat) + fsin(@,t)| 1 =0

J 6 +[C, (L L+L, Ll)—Cyk(LlLC—LZLC)]@2 +HC, L+ L)% +2C, Ly,

+b, (L + L)% +2b, LY, —C(d,+d,)x —2C L y.-b, (d,+d,)% —2b, L ¥,
~[Co (@0, +0,d,) = C,i Lo (0, - 0,) 10+ by Lo (Ly+ L) -by L (L, - L,) 16,

-[b,(q,d,+0,d,) +b, C(q3+q4)](9+2cka§+Cyk(L§+L§)}«9k

+2C, L% —C, (L, = L)y, +2b, L % —b, (Ll—Lz)yk+[byk(L§+L2)+2bka§]9k
-2C Lx +C(d,+d, )y,-2b, L X +b,(d,+d,)Y,

XS—C°'S Xs—C'"'s

[st c(q1+q2)+Cys(q3 dl_ q4 2)]'9+ [bys(q3d1+q4 ) bstc(q1+ qz)]e

[sm ) +fsin(ayt)|1d, =0;

(2.32)
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u;=2C,; U, = 2b; u;= C (0, +0,); u, =b, (g, +0,); us=mr,o’;
Us=2C,;; Uy = 2b,; Uy == Cy. (05 -0, ); U9 =—bys(d; —d,);

U =Cys (00 + 0,0, ) + Cyo (00 — 00 ): Uy = Co (0" +,° +0° +0,7);

Uy =—Cy (0 =) Uyy =Cy (0 =0 )5 Uy =Dy (0 +0) 5 Ui =Dy (05— );
Uy =by (0,05 +0,0,) +b,(a,0; —a,0,); ul7 =b,q,* +b0,” —b,q,” +b,q,*;

Ug = st(q1+q2)- 19 — bxs(ql—l_qz)- Uy = _Cys(q3_q4); Uy = _bys(q3_q4);
Uy, =€Us, Uy = 2ka’ 24 2bxk’ 25 2ka|—c;UZ6:2bkac;u27:_2st;
Uyg :_bes; Uyg :_st(q1+q2); Uy, = _bxs(q1+q2); u31:2Cyk; U32:2byk;
Uss = yk(L2 |-1) byk(l‘z_l‘l); Ugs =—2C 5 Ugg =—2b, 5 Uy, =C (0, — 03
u38:bys(q3 0y Usg :kaLc(L2+L1)_ CykLc(Ll_LZ); u4o:ka(L2+|—1);
Uy =2C, L;u, =by (L +L,); uy=2b, L ;u, =—C (d, +d,);

yk —c

=2C, L ;u, =—b,(d, +d,); u, =—-2b,L;

= Xsy(kqlcd1+q2d )+Chl, (0 =0, ); U =by Lo (L + L, )= by L (L - L,);
Ugy = —b (0, +0,d,) - b L (a3+04); U, =2C, L2 +C, (L +L7);
Us, =2C,L; Ugy = CykLC(L—L); ,=2b, LU =—b, (L -L,);
Ugs = by (L7 + L7+ 20,175 U ==2C, L5 Uy = C,(d, +d,);
=-2b,L; Uy, = b, (d; +d ) U, =Cy L. (0, +a,)-C,. (0,d, —a,d, );

62 bys(qu +q4d ) bstc(q1+q2)’
Khi d6 hé phuong trinh (2.32) dugc viét lai nhu sau:



72

em.X +U,.X, +U,.X, +U;.0 +U,.0 = u,.sin(wt)

emY +Ug.y, +U,.Y, +Ug.0 +Uy.0 = u..(mt)

¢J.0 +(Uy.0+U,,).0+ (U0 +U, +Up,.Y +U.X, +

+U,,. Y + U X ).0 + Ug. X, +Ujg. X + Uy Y+ U, . Y, =U,,.Sin(mt)
oM. X 4+ Uyg. X, + Uy X, + Uys. O + Uyg. O,

U, X, + Uy X, + Ung .0 + Uy .0 —

—P, sin(w 4 t) — P, sin(w 4 t) =0

MY , +Uy.Y, + Uy, +Uy.0 +Us,.0,

+Ugg. Yo+ Usg. Y + Uyp.0 + Ugg.0 — P, COS( ,y 1) — Py COS(@ o 1) —

P . .
—?".[sm(a)bdt) +[sin(emy,t)] 1 =0
e, .6, + (Uyg.6, +Ucg )0, + (Ugg.B, +UygX, +U,.Y, + Uy, X, +
UL Y, Uy X, + Uyg. Y, + Uy X + Uy, Y+ +U,.0 + Uy O, + (2.33)

+Ug,.0 + Uy, ).6, +Ug,. X, +Ug,.Y, +Ug, . X, + U Y, +

+Ug, X, + Ugg .Y + Ugg. X, + Ugy. Y + Ug, .0 + Ug,.0 —

P . .

_?n'[sln(a)bdt) +‘S|n(a)bdt)| 1d, =0;
Xck = XOk + Xk

Yck :Yok + yk

Trong do:
X=X, ,+a.6 +X +X

\Y =Y, +a,0 +Yy +Y,

Hé phuong trinh (2.33) ¢6 6 phwong trinh v6i 6 bién doc lap 1a:
X.,Y.,0,%,Y, .6, cung 4 bién phu thuoc 1a X,Y,X_, .Y, chinh la hé phuong trinh
vi phan chuyén dong ciia may sang rung vo hudng trén to hop nghién sang di
dong. Tién hanh 13p chuong trinh bang phan mém Maptlab- Simulink dé giai.
2.3. XAy dung so do thuit toan Matlab — Simulink giai hé phwong trinh

T hé PTVP (2.33) ta xay dung so d6 thuat toan Matlab-Simulink tim cac
thong sb dich chuyén, van tdc, gia toc dao dong, goc lac cta to hop nghién sang

di dong nhu hinh 2-15 sau:
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il

Scopet

=

Scope3

Phuong trinh 1

v
@

ys]

eta Y

ys

Phuong trinh 2

u

s

xs]

ys

:{ [teta]

Phuong trinh 3

9999 9

[

i i

A 4

A 4

XK] K] ¥k
K]
tetak tetak El
Xck ¢ :( [Xck] Yk b :( [Yek] [xs] Xs - [tetak]
[xs] Xs ys] vs N Scope
1ys]
X8
teta teta
[tete] et Soopeb To Workspace
Phuong trinh 4 Scoped Phuongtrinn5  ScopeS :
: Phuong trinh 6
Scope10 :
[Xck] Xek xk »( X Yek yk vkl telak xsf——p( [
Phuong trinh 7 Phuong trinh 8 Phuong trinh 9 _’@
Iél E Scope7
Y] Y Scope8 Scope?1

K]

tetak ys

yk

b

Phuong trinh 10

» sl

(=)

o

XY Graph

Hinh 2-15. So' do thudt todn gidi hé phirong trinh vi phdn (2.33)

2.4. Két qua tinh toan ddng luc hoc

V6i cac diéu kién ban dau: x (0)=0;y,(0)=0;6(0)=0;6, =0

Tién hanh chay chuong trinh véi b thong sé cua to hop nghién sang di
dong TNS-05 dang st dung tai cong truong It doan 72- BTL Cong binh véi cac
thong s6 dau vao theo bang (phu luc 2), ta thu duogc dd thi chuyén vi, van tdc va

gia téc goc lic cua to hop nghién sang di dong nhu sau:



74

= 6 1073 Chuyén vi hép sang theo phwong Xs = 6 X 1073 Chuyén vi hép sang theo phwong Ys
3 >
< =)
2 ar S 4
g 2
&S 2f S 2
8 g
< [¢]
= O
& @
8 5 o -2
o <O
& =
© =
= -4 Z -4
~D
-3 S . . . . |
ER S o 2 4 6 8 10
= )
5 o 2 4 6 8. gian (o) 1© a) T.gian (s) b)

Hinh 2-16. D6 thi chuyén vi ciia may sang rung theo phwong x va y

- Van téc hdp sang theo phwong Xs . Van téc hdp sang theo phwong Ys

s 2

2 o4t £ o4l

2 2

S o2 S o2

2 2

=3 =

= {=2]

£ 02 § 02

s (=9

[=3 O

S -0.4r 504

o S

e g6 | | | | | s

& £ -06

< o e 4 6 Brgian(s) ° a) o 2 4 6 8 T.gian (s) '© b)

N h A . A A ?2 2 \ h

Hinh 2-17. D6 thi van toc cua may sang rung theo phwong x va y

— L ex A e — RPS

3 60 - Gia toc hop sang theo phwong Xs 3 50 Gia toc sang theo phwong Ys

£ E

2 40 L a0

f=2] j=2]

5 5

g 20 S 20

= =

Qo o

g O g ©

= £

2-20 2 20

] 3

& 40 S a0t

= =

o [$

S 60 . % S _go . . . . ,

© o 2 4 6 . .S

0] T.gian (s) a) 5} 0 2 4 6 8 T.gian (5)10 b)

Hinh 2-18. D6 thi gia toc ciia may sang rung theo phirong x va y

* Nhén xét cac thong s6 dong lre hoc may sang rung

Tir cac do thi hinh 2-16 dén hinh 2-18 nhén thiy gia tri thay doi cac thong
s6 dong lyc hoc cia may sang rung trén to hop nghién sang di dong nhu théng
s6 bién d6 dich chuyén theo phuong x 1a tir khoang: -4x103 + 4x103 m, theo
phuong y 13 tir khoang: -5.0x10° + 5.0x10° m. Van téc dich chuyén theo
phuong x 1a tir 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 1a tir khoang: -36+ 36 m/s? . V& qui luat thay doi theo
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phuong x 6n dinh hon s6 véi phuong y, diéu nay do phuong y chiu tac dong luc

nghién d4, nhu vay 1 tuong dbi phit hop voi qué trinh dao dong.

=103 Chuyén vi khung theo phwong Xk %1073 Chuyén vij khung theo phwong Yk

o
o

IS
T
IN
T

N
T
N

E E
< =
%’ 2
g g
= = =
o [=%
] 8
£ 0 £ 0
2 2
£-2f 2-2f
= =
= 4| c -4r
g €
S L L L . A = 6 . . L | |
o-6 © o 2 4 6 8 10
0 2 4 6 8 T.gian (s)’IO a) T.gian (s) b)
N A . R ., ’ \
Hinh 2-19. Do thi chuyén vi cua khung may theo phuwong x va y

o Van téc khung theo phwong Xk Van téc khung theo phwong Yk
€ 04r - 0.4r
= E
>(; B
g 02f %’ 0.2
g_ 2

o
o
2 =
2 L E
z 02 £-02f
8 3
= &)
S o4 ! ; ; ! ) § o

o 2 4 6 8 10 -0. : . .
T.gian (s) a) 0 2 4 6 8 Tgian (s)'° b)

Hinh 2-20. D6 thi vin téc ciia khung mdy theo phwong x va y

o
1

Gia téc khung theo phwong Xk T a0, Gia téc khung theo phwong Yk
20
L 10 WV\/\}\/\N\/W\/V\/\/\/\AW/\/\/W\M/\/\/

0 2 4 6 8 . 10
8T.gian (s) 10 a) T.gian (s) b)

- = N w
o o (=} o

N
(=]
T

Gia tép khung theo phuong Xk (m/s2)
Gia téc khung theo phuong Yk (m/s2
o

w

o
o
N

4 6

Hinh 2-21. D6 thi gia toc khung mdy theo phirong x va y

* Nhén xét cac thong sé dong luc hoc khung may

Tir cac dd thi hinh 2-19 dén hinh 2-21 cho thdy gia tri thay ddi cua cac
thong sé dong luc hoc ciia khung t6 hop nghién sang di dong nhu thong sé bién
d6 dich chuyén theo phuong x 1a tir khoang: -0.8x107 + 0.8x10° m, theo phuong
y 1a tir khoang: -1.34x10° + 1.34x10°% m. Van tdc dich chuyén theo phuong x 13
tur khoang: -0.08 + 0.08 m/s, theo phuong y la tir khoang: -0.14 + 0.14 m/s. Gia
tbc dich chuyén dich chuyén theo phwong x la tir khoang: -6+ 6 m/s?, theo
phuong y 13 tir khoang: -10+ 10 m/s2 Gia trj va qui luat thay doi thong sé dong
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luc hoc cua khung to hop nghién sang di do theo phuong x nho va 6n dinh hon

nhi€u so v&i phuong y.

— Goé6c lac hop sang teta — G6 lac khungg tetaK
8 0.04 ® 0.04 99
= >
2 Kol
= 0.02 £ 0.02
5 2
w >
o =
& <
<= 0 \Aw " ﬂmrﬂ, Ana M A
B s M#MWH VI va f"“d "Il il \\MN MY M MM
p g Mt |
& 0.02 -0.02 w v
0.04 0.04 5
8 _ 10 0 2 4 6 8_ 10
T.gian (s) T.gian (s)

Hinh 2-22. Dé thi géc lac may sang va khung may

Van téc goc lac hép sang teta Van téc goc lac khung tetak

L30 % 3
o o
= o
E 20 f > 2
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= =2 '\“Aﬂ [T T T [
e o0 g o ’ )M qM‘)m’M“«JAWMWWMw‘w«w"*'*W‘WM'%‘WMWWVW,‘ WMW‘WJWM,WM*W‘WW
8 s v
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S-20f = 2
=
oo
—=_

w
=}
w

[=]
~
S
@
o
N
IN
o

10 8 . 10
T.gian (s) T.gian (s)
b)
Hinh 2-23. D6 thi vin toc géc lac may sang va khung may

N

Gia téc goc lac hép sang teta Gia téc géc lac khung tetak

’fr; 2 60
8 200 B
:‘5 % 40
=] -—
> 100 i 20
2 é I | \I R Al Al I T "
& 0 £ o (il M’v‘ oy " L \mewmw] T T ——
S °®
= © -20
3 -100 8
> o
(5] «Q -40
S -200 =
g . . . . [CIPNY |
[0} 2 4 6 8 (o] 2 4 6 8 . 10
T.gian (s) T.gian (s)

N

b)
Hinh 2-24. D6 thi gia toc goc lac may sang va khung may

* Nhan xét vé goc lic

Céc thong s6 vé goc lic ctia may sang rung vo hudng cé hién tuong ting
giam theo chu ky, vé gia tri dao dong trong khoang -0.035+0.035 rad (= 0.07 rad
~ 4%). Cac thong s6 vé goc lic cna khung rat nho, néu bd qua anh hudng khi

khoi dong thi goc lac khung (= 0.015 rad=~ 0.86°) trong qua trinh lam viéc.
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Két luan chwong 2

Tir t6 hop nghién sang di dong TNS-05, luan 4n da thiét 1ap so do nguyén
Iy va mo hinh tinh toan dong luc hoc c6 ké dén anh hudng cua luc rung dong
gy ra boi cum may nghién va dong co dan dong. Ngoai ra con ké dén do dan
hoi ciia nén dét noi to hop dimg 1am viéc. Do vay mé hinh dép mg twong dbi
dau dt su anh hudng cua cac thanh phan luc quan tinh 1én qua trinh sang do d6
dam bdo do tin cay ki st dung mo hinh khdo sat.

D3 trinh bay cach xac dinh cac phan tir dan hdi ctia mo hinh, cach xac dinh
cac luc gy rung dong ctiia cum may nghién va dong co dan dong 1én khung to
hop nghién sang di dong bang 1y thuyét va thyc nghiém.

Xay dung dugc hé phuong trinh vi phan chuyén dong ciia mdy sang rung vo
hudng trén t6 hop nghién sang di dong va chwong trinh tinh toan bang phdn mém
Matlap - Simulink. Pé giai hé phuong trinh vi phan nay can tién hanh lam thi
nghiém do cac lyc truyén tir cum may nghién va dong co dan dong 1én khung (vi
viée xac dinh cac lyc nay bang 1y thuyét rat khé khin). Tur d6 cho ta cic két qua

duoc thé hién trén d6 thi tir hinh 2-16 dén hinh 2-24 cta cac théng s6 dong luc hoc.
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Chuong 3
XAC PINH MOT SO THONG SO HQOP LY CUA MAY SANG RUNG VO
HUONG TREN TO HQP NGHIEN SANG DI PONG

3.1. Co s& 1y thuyét xac dinh cong suat dong co, ning suit va hiéu suit cia
t6 hop nghién sang di dong

May sang rung vo hudng lap trén t6 hop nghién sang di dong TNS-05 la
loai mdy sang rung vo huéng dong dang va ciing loai véi may sang rung doc 1ap
NLS-382/3. Do d6 & ché d6 1am viéc hop 1y (cho ning suat va hiéu qua sang tot
nhat) cia may sang rung v hudng thi cac tiéu chi vé cac thong s6 PLH cua hai
may sang rung s€ tuong duong nhau. Sau day luan an s€ str dung tiéu chi BLH
clia may sang rung vo hudng doc 1ap & ché do lam viéc hop 1y 1am chuén tir do
xéac dinh mot sb thong sb6 hop 1y cia may sang rung vo hudng lap trén to hop
nghién sang di dong.
3.1.1. Xac dinh cong suit dong co

Cong suat ngudn dong co cho to hop nghién sang di dong Na. (Kw) 14 tong
cong suit sir dung cho may sang N (Kw) va may nghién Ny, (Kw).

Ny =Ngs + Ny, (Kw) (3.1)

3.1.1.1. X4c dinh cong suit din dong cho may sang rung

Cong suat nguon dan dong cho may sang rung vé huéng trén td6 hop nghién
sang di dong N (Kw) dugce tinh theo cong thirc (theo [16], [17] ):

N, +N
_N#N, . K 3.2
“ = 10007 (Kw) (32)
3A2
Trong do : lem'a)' a : (W)
T

m - Khéi luong phan rung gdm may sang, mit sang va vat liéu trén sang, (kg).
o - Van toc gbc tryc l¢ch tam, (rad/s) .

a - Bién do dao dong cua may sang, (m).

N,=4.fm 7°nad; (W)

Mo - Khéi lwong khéi 1éch tam, (kg).
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n - S6 vong quay truc 1éch tim sang trong 1 gidy, (vg/s).
f - Hé s6 ma sat quy ddi cua cac 6 do truc 1éch tam.
d - BPuong kinh ngdng truc 1éch tam, (m).
1 - Hiéu suit cta bo truyén dén may sang.
3.1.1.2. Xac dinh cong suét din dong cho may nghién
Naen (KW) - Cong suit dong co st dung cho may nghién, Gido su M.IA-

Xaponhicdp [45] dua ra cong thic voi cac hé sb diéu chinh nhu bang 3-1.

kkolxln , o,
den 12000E77 ( Dtb dtb ) (KW) (33)
K- Hé s6 diéu chinh d9 bén d4 theo kich thuéc
K,— Hé sb str dung chiéu dai budng nghién duoc xac dinh theo cong thirc :
K, - [L/ D1 (3.4)
(L/ DB, )
Dw, O - Kich thudc trung binh cua d4d nap va da san pham (khi tinh lay
D~Dmax), (m) .
I] - Hi€u suat truyén dong.
Bang 3-1. H¢ s6 diéu chinh dé bén dd theo kich thude dd nap

Kich thudc trung binh | 65 100 160 |240 |280 |370 |460
cua dd nap. mm

Hé s6 diéu chinh K4 1.85 |[1.40 [1.20 |1.00 |0.95 |0.85 [0.80

3.1.2. Xac dinh ning suit sang

Trong qua trinh sang ta nhan théy vat liéu dugc phan chia nhu sau:
Céc hat vat liéu c6 kich thudc nhé hon kich thudc mit sang lot xuéng duoi.
Cac hat vat li€u con lai tiép tuc duoc van chuyén trén mat sang.

Do vay khi tinh toan ning suit ciia may sang s& bao gdm nang suét cua vat
li¢u lot qua mdt sang va nang suit van chuyén vat li¢u trén mat sang.

Trén hinh 3-1 mé ta qua trinh sang cua mdt may sang cd 3 mit sang b tri
song song. Qua trinh sang s& phan chia thanh 4 nhom san pham c6 kich thudc
nhu sau: Tir O dén ds. tir d3 dén do. tir dp dén di. va tir di dén dmx

Ky hi¢u nang suét cta vat liéu lot qua sang la Qg va nang suét cua vat liéu
con trén mit sang tiép tuc van chuyén 13 Qs va cic ning suat nay co thé xéac
dinh tir thanh phﬁn hat ctia vat liéu can sang theo dd thi trén hinh 3-1.b.
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b)
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Hinh 3-1. So' d6 mé ta qud trinh sang
a. Sy phdn chia vdt liéu trén mat sang.
b. Moi quan hé gitta cdac thanh phan nang sudt va thanh phan hat.
Ning suat cua vat liéu lot qua sang chinh 1a ning suat cta ludi sang trung
gian va sang san pham duoc xac dinh theo biéu thirc (theo [9])
Q, = qF K K,K.m [m*/h] (3.5)

Trong do:

q - Ning suét riéng cua luéi sang, phu thudc kich thudc 16 sang va duoc
xac dinh theo bang 3-2.

F - Dién tich mat sang, [m?].

K1 - Hé s6 tinh dén goc nghiéng dit ludi sang, voi ludi sang dat ngang K; = 1.

K, - Hé sb tinh dén luong phan trim cua hat du6i sang trong vat liéu ngudn C.

Ks - Hé sb tinh dén dung lugng phan trim cta hat ¢ kich thuéc nhoé hon
mot ntra kich thudce 16 sang c6 trong vat licu 16p dudi Cyypo.

m - Hé sd tinh dén su nap liéu khong déu, loai luéi sang va dang hat, xac
dinh theo bang 3-3.

Bang 3-2. Gid tri cdc hé sé tinh ndng sudt mdy sang

Cic thong sb Gia tri cac thong so

Kich thude 16 vudng 5|1 7110114116119 20 | 25 | 35 | 37
(mm)

Ning suét riéng q doi
vl sang ngang va sang | 12 | 16 | 23 | 32 | 37 | 40 | 43 | 46 | 56 | 60
nghiéng 18° (m*/m?.h)

Goc nghiéng mat sang 10° 120 14° 160 | 18° | 200 | 220
K1 0.5 0.61 0.73 0.86| 1,0 |1,08 (1,17
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Dung lugng cac hat
dudi sang trong vat li¢u 10 20 30 40| 50 | 60 | 70 | 80
ngudn (%)
Ko 0.58 0.66 (0.58|0.84/0.92 | 1,0 | 1,08 | 1,17
Dung lugng cac hat cé
kich thudc nhé hon %2
16 sang trong hat vat 10 20 3040 | 50 | 60 | 70 | 80
liéu % dudi sang.
Ks 0.63 0.72 ]0.82/0.91| 1,0 |1,09 | 1,18 | 1,28
Bang 3-3. Gia tri cac hé s6 m
Ludi sang rung Soi ba dam
Dat ngang 0.80 0.65
Dat nghiéng 0.60 0.50

Nang suat cua vat li¢u con trén mat sang tiép tuc van chuyén la Qs va duogc

xac dinh theo cong thirc (theo [9]):

Trong do:

Q. =3600.Bhv.yk

B - Chiéu rong mat sang, [m].

[m®/h]

h - Chiéu cao cua 16p vat liéu van chuyén trén mat sang, [m].

V - Van tc dich chuyén trung binh cua vat liéu trén mit sang, [m/s].

y - Khéi luong riéng cua vat lidu, [kg/m3].

k - Hé s6 ké dén dang mait sang. DP6i voi mat sang phang k=0.85.

3.1.3. Xac dinh hiéu qua ciia may sang rung

(3.6)

Theo [9] hiéu qua sang 14 ti s % khéi luong hat d3 lot qua 16 sang véi toan

bd hat dudi sang chira trong vat li¢u dem sang, dugc xac dinh theo cong thirc :

Trong do:

_S=b 100%
C

E

c- Khoi luong cac hat duéi sang chua trong vat liéu dem sang, [kg].

b- Khéi lugng hat dudi sang da khong lot qua 16 sang, [kg].

(3.7)
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Theo [17] dé dam bao chét lugng san pham vat liéu dau ra, may sang rung
v6 huéng can phai dat: E=85-+96%.

Trong qua trinh 1am thi nghiém véi may sang rung v6 hudng, ta tién hanh
can vat liéu dau vao, vat liéu ra trén sang va dudi sang ghi dir li¢u vao bang (phu
luc 1) dé tinh hiéu qua sang cho céac truong hop thuc nghiém.

3.2. Co s& 1y thuyét xac dinh Kich thwéc va goc nghiéng hop 1y ciia Iwéi sang
3.2.1. X4c dinh kich thwéc 16 lwéi sang

Theo [17] kich thudc 18 sang hop 1y quyét dinh dén chat lugng va hiéu qua
sang. Kich thudc 16 sang duoc 14y theo bang 3-4 dudi day. Trong 46 A% la khoi
luong tinh theo phan trim ciia cac hat dudi sang trong vat lidu dem sang (dugc
xéac dinh bang sang mau trong phong thi nghiém). Céc 16 sang duoc goi 1a tuong
duong nhau khi cho cting mot hiéu qua sang. Khi chuyén doi kich thuéc 16 sang
trén co s gitt nguyén hi¢u quéa sang dugc xac dinh theo cac cong thurc sau:

d=1,25W khi sang d4 dam.

d=1,15W khi sang séi, voi W=0.8.W,.

Trong do:

d - Kich thudc 16 hinh tron.

W- Kich thuéc 16 hinh vuong.

W;- Canh ngan cua 16 hinh chir nhat.

Bang 3-4. Co 56 lwa chon kich thiréc 16 sang khi mdt sang dat nghiéng

Kich Trisé | Kichthuécldokhi | Trisdé | Kich thuée 16 khi
thudc A% sang d4 dam mm A% sang da soi mm
gi61 han L L tron L Ld tron
ctia moi vubng a, | d,mm vudng a, | d,mm

nhém mm mm mm
5 Bat ky 5 6 Bat ky 5 6
10 nt 10 12 nt 10 12
15 Pén 60 14 18 Pén 70 14 18
15 > 60 16 20 > 70 16 18
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20 <60 18 24 Bat ky 20 24
20 > 60 20 26 nt
40 <60 35 47 -
40 > 60 40 52 - 40 47
70 > 60 70 82 - 70 72

3.2.2. Xac dinh kich thwéce bao cua lwéi sang hop ly

Ludi sang c6 kich thude bao (dai x rong) la LxB (m).

Ning suat va hiéu qua sang phu thudc vao kha niang khang bit 16 sang cua
hat vat liéu sang, do d6 phu thudc Bién d6 va tan s6 dao dong cua may sang
rung vo hudng. Khi sé luong hat vat liéu bi ket trén 16 sang nhiéu thi qua trinh
phan loai vat li€u s¢€ bi x4u di, tirc hiéu qua sang kém. Do vay chi tiéu khang bit
16 sang duoc coi 1a uu tién dé chon cac thong sé dao dong. Van tdc va dang quy
dao chuyén dong 1a nhitng nhan t6 co ban anh huong dén qua trinh khang bit 15
sang. Khi tang van toc chuyén dong cta mit sang thi diéu kién khang bit 15 sang
tang 1én, song hi¢u qua sang bi giam di vi khi tbc d6 ban hat vat liéu tang thi
khoang cach giita cac diém cham ké nhau cta hat vét liéu va mit sang ting, nén
sb lan tiép xtc cua hat vat liéu va mit sang giam, hat vat liéu it c6 co hoi gip 16
sang dé thuc hién qua trinh phan loai.

Nhu vay khi chuyén dong trén mit sang rung hat vat liéu phai thoéa mén hai
diéu kién, mot 1a : Hat vat lidu lot qua duoc 16 sang va khi chuyén dong khong
dinh vao mit sang. Hai 1a : Xac suat lot qua 16 sang cua hat vat liéu 12 16n nhét.

Quy dao chuyén dong cua hat vat liéu c6 dang hinh parabol nhu hinh 3-2

Hinh 3-2. So' d6 xdc dinh toc ¢ 1om nhdt ciia mdt sang rung vo hudng
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H¢ phuong trinh chuyén dong cua hat vat liéu duogc viét nhu sau:

2
y=V,t- %cosa

(3.8)

t? .
x:g—sma

Trong do:
X, Y - Toa d0 cua hat vat liéu.
Vo - Véan tdc ban dau cta hat vét liéu theo hudéng dao dong.
a - GOC nghiéng clia mat sang.
Khi khtr t khoi hai phuong trinh trén chiing ta nhan dugc:
2X X

Y=V - - (3.9)
gsina 1tga

T (3.9) tim dugc gia tri X3 ma voi no y dat gid tri 16n nhat Yma Khi

X =X = RACKSS , sau khi thay x=x; va y=h, ta nhan duogc

e - 2gsina
V, = /2ghcosa (3.10)
Khi goc o =20° ta co:
v, =4,28vh (3.11)
Nhu vay khi yma=h tai Xmax=0.362h
* Tir van toc ban dau cta hat vat liéu tinh theo (3.11), tién hanh xac dinh
quan hé gitta do 16n luc kich dong va qui dao chuyén dong hat vat liéu trén ludi
sang nhu sau
Néu giit nguyén cac thong sé nhu b, C, m, va thay ddi d6 16n luc kich dong
(Pia=m,re?) bang cach thay doi toc d6 quay khdi 1éch tim (o) twong tmg véi n
truong hop thay doi van tbc may sang (van toc ban dau cua hat vat lidu) 1a: vi.
Vo . Vz.....Vy(m/s). Két qua qui dao chuyén dong (mg véi cac van toc ndy

duoc thé hién trén hinh 3-3.
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4 D6 thi qui dao chuyén déng hat vat liéu trén mat sang twong &ng v&i cac van téc hop sang khac nhau
hl(m) 0.051~ Voi P -~d
’,—’ ‘~\\ = = =T.ung Vo1
0.04 |- /,” \‘\\ T. ung Vo2
T S~ - T. ung Vo3
P A S~ s Toung Vod
0.03 - e S — — —T.ung Ve
. ~ . ung Vo5
P ., ~
.«‘"/" —————————————— .. RN
0.02 |- fa=mm AT <~ S
/,:r ~) SO
.. ~
0.01 |- S <
- N, N
b\ y 2 h3 ha hs .
0 . o N
li(m
-0.01 ' ' ' (m)
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05

Hinh 3-3.Qui dao chuyén déng ciia hat vit liéu iing véi cdc vin téc may sang
khac nhau

Gia tri cuc dai cua cac qui dao chuyén dong tai céc diém tuong ung theo
hinh 3-3 dugc xac dinh theo mo ta trén bang 3-5.

Bdng 3-5. Cac gia tri hi Va Ximax trong urng

STT | Théng sb Gi tri tuong tng

1 Vo(m/s) [ vq Vs V3 Vi
1 hi (m) h1 h? h? hn
2 Ximax X1 X X3 Xn

- Pé thoa man diéu kién Xéac suit lot qua 16 sang cua hat vat li¢u 1a 16n nhét,
v6 L 1a chiéu dai cua luéi sang, li 1a khoang cach mot 1an chuyén dong cua hat
vat liéu theo chiéu dai may sang (truc X), n;1a sb 1an ti da cua hat vat liéu co6 thé

gip mat sang. Nhan thay: I, = 2x™

Khi do: nizlh hay n = L (3.12)

Theo tai lidu [17] x4c suit lot 15 sang ctia hat vt liéu duoc tinh theo cong
thire sau
P=1- (1-P) (3.13)

P, - 1a x4c suét lot 15 sang cua hat vat li¢u sau n lan “tht lot qua”.

2 2
- ( d)2 = | ; (1—9)2 - 1a x4c suat hat vat liéu c6 thé lot qua 15 sang.
(I1+a)* (I+a) |

a - 1a kich thudc duong kinh thanh thép lam luéi sang, (m).

| - 1a kich thudc canh 16 sang vudng, (m).
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Xac suit lot qua 13 sang P, phu thudc vao s 1an gip mit sang n, theo cdng
thire (3.13) néu n cang 16n thi P, cang 16n, khi d6 1a hiéu qua sang s& cang cao.

7y

Lo

T N
I . N ™~ N

. = = =3
=)

kY
06 ™

s S
ek ~1” . \ )
AES
e ——

0,21 \\ : I

G/ 0z 03 o4 05 06 07 08 49 1 g,
Hinh 3-4. Moi quan hé giira xac suat lot qua sang ciia hat vt liéu
VOl s0 lan gap mat sang n va kich thuoc hat vat lieu d
Dua biéu d6 hinh 3-4 vé moi quan hé gitra xac suat lot 10 sang cua hat vat

—

licu véi s6 lan gdp mat sang n va kich thudc hat vat liéu d. Khi lya chon
d/1=0.75, dé dam bao xac suit lot 15 sang >80%, tra trén dd thi nhan théy s6 lan
hat vat li¢u co kich thudc dmax gdp mat sang trung binh ng= 90 lan.

Xét truong hop thri co: | = 2x™ =2x_. = 0.724h va nj= nyp= 90. thay
vao (3.12) xac dinh duoc chiéu dai ludi sang nho nhat 1a:

L =65h (3.14)
- PBé thoa min diéu kién hat vat liéu lot qua duoc 16 sang va khi chuyén

dong khong dinh vao mat sang:

Theo [34] dé hat vat liéu lot 16 sang thi duong kinh hat vat liéu phai nho
hon kich thudc 16 sang. Thyc té dé dam bao ning suit sang voi ludi sang rung
vo hudng c6 16 vuong ngudi ta lua chon d<0.751 (d la kich thuéc hat vit liéu).
Do d6 kich thudc 16n nhét ciia vat liéu sang duogc 1y theo (3.15) sau:

d = 075l (3.15)
Véi | 1a kich thudc ctia canh 16 sang (16 vuong), (m).
Bang thuc nghiém [16], [17] c4c nha khoa hoc d4 chimg minh rang 16 sang

s¢ khong bi hat vat li¢u bit tic néu quy dao chuyén dong cua hat vat liéu dat
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dugc do cao h so voi mat sang 16n hon 0.4 lan kich thude 18 sang, nghia la

h>0,4l, Thay vao (3.15) co:

h>2% 4 _0533d (3.16)
, 0.75
K&t hop (3.14)v6i (3.16) duoc:
L -347d (3.17)

Véi may sang rung vo hudng thi twong quan hop 1y gitta chiéu rong B va
chiéu dai L mat sang 13 : L=(2+2.8)B, Gia tri thuong chon L=2.6B, day 1a ti 1¢ da
dugc rat ra tir thyc té thong qua kiém nghiém. Chiéu dai ludi sing dugc tinh
theo cong thuc (3.17).

3.2.3. Xé&c dinh goc nghiéng hop ly clia mat sang

Goc nghiéng ciia mat sang anh hudng dén hiéu qua va ning suit sang. Néu
giam goc nghiéng, tbe do di chuyén cua hat vat liéu di chuyén trén mat sang s&
giam, do vay hiéu qua sang ting nhung ning suat lai giam. Thong thuong & cac
loai may sang nghiéng, goc nghiéng ctia mit sang c6 thé thay doi tir 0+30°. DBoi
v6i mit sang dang thanh ghi goc nghiéng duoc thay doi tir 0+25° dé dam bao su
truot cua vat liéu trén cac thanh ghi.

Xéc dinh goc nghiéng hop 1y cua mat sang rung vo hudng ta s€ st dung
phuong phap qui hoach thuc nghiém (phu luc 1).

Tu d6 voi may sang rung vo hudng sé lya chon dugce goc hop 1y 1a a=20°.
3.3. Xac dinh cac thong s6 PLH clia may sang rung vo hwéng cho ning suat va hiéu
qua sang tot nhat

Trong qua trinh sang vat liéu, nang suét va hiéu qua sang phu thudc truc
tiép vao ca cac thong s6 DLH va cac thong s6 két cau (hinh hoc cta ludi sang da
duoc tinh hop 1y & muc 3.2) cua may sang rung.

Khi thay d6i mot hodc mot sb thong sb cia may sang rung vo hudng sao
cho ting bién d6 rung hoic ting tan so rung hodc tang dong thoi ca bién do va

tan sO rung trong mot giai nhat dinh thi c6 thé nang cao dugc nang suat va hi¢u
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qua sang, ting goc nghiéng ludi sang thi ting ning suat nhung giam hiéu qua
sang. Nhu viy, tan sd, bién do rung va goc nghiéng ludi sang ctia may sang anh
huong truc tiép dén ning sudt va hiéu qua sang (anh hudng dén do day cua 16p
hat vat li¢u trén sang va tbe do di chuyén cua vat liéu trén sang).

Véi may sang rung vo hudng, mudn giam sy bit 16 sang dé dat dugc hiéu qua sang
cao can ¢6 nhiing gia tri thich hop vé bién do, van tbc dao dong va do doc ludi sang.

Van tdc vo 12 van tde ban dau cua hat vat liéu trén mat sang rung nén van
tdc ndy cling chinh bang van tdc ciia mit sang rung, ta c6 mdi quan hé dao dong
ctia may sang:

at?
Y, = V,t - —Ccosa

” 4 (3.18)
,=—Ssina
T
Trong d6 a la gia tdc cua may sang
, i 2442
Gié tri 16n nhat ysmax khi x = V9"
M dasina

Gi4 trj Vsmax chinh bang bién d6 dao dong cua may sang rung A

V, =, /%aAcosa (3.19)

Tur (3.10) va (3.19) xac dinh dugc bién dd dao dong ctia may sang rung

A="9 (3.20)
2a
thay h=0.533 dmax Vao phuong trinh (3.20) duoc
A = 0,84 9%mac (3.21)
a
Gia toc dao dong 16n nhat a ctiamay sang rung con dugc tinh theo cong thire sau:
a= Ao’ (3.22)

- T4n s6 dao dong (van téc goc quay truc léch tim) clia may sang rung.

Theo [17] dé dam bao do bén lau ciia may sang rung can phai khong ché
gia téc dao dong a mdi phuong dao dong khong vuot qua 80 m/s.
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Pé dam bao d6 bén 1au cua ludi sang [51], thuc nghiém da chi ra gia toc a
dao dong cua may sang rung 1ay trong khoang 40+75m/s? la phu hop.

Tir (3.21) va (3.22) thiét 1ap bang ving cac thong s DLH cho ning suit va
hiéu qua sang tot nhat (1am co s&) cia may sang rung vo hudng khi sang vat liéu
c6 kich thude lot 16 sang dmax=10+ 40 mm dugc thé hién trén bang 3-6

Bdng 3-6 Théng sé DLH hop Iy (1am co sé) ciia mdy sang rung vé huéng

Bién d6 dao dong | Van tdc dao dong | Gia tdc dao dong Toc dd quay truc
A (m) Vo (m/s) a(m/s?) 1éch tAm
o(rad/s)
0.0021+0.0084 0.31+0.62 40+75 81+145
A,=0.0011+0.0042 v,=0.15+0.28 ax=18+33 81+145
A,=0.0018+0.0072 vy=0.27+0.53 ay=34+63 81+145

Khi may sang c6 nhiéu mit sang véi cac 16 sang cd cac kich thudc khac
nhau thi toc do duoc tinh cho mit sang cé kich thude 16 sang véi yéu cau kich
thudc hat liéu dau ra, khoi luong dao dong thi tinh trén téng cac ludi sang.

* Nhan xét:

Tir nhitng nghién ctu trén cho thiy ning sudt va hiéu qua sang ciua may
sang rung vo hudéng phu thudc rat nhiéu vao cac thong s6 PLH 1a bién do dao
dong, tc d6 dao dong, gia téc dao dong, goc lic ciia MAy Sang rung va cac
thong s6 két cau cua ludi sang (d3 duoc xac dinh hop Iy & muc 3.2). Do vay,
muc 3.3 cua ludn 4n da trinh bay cach xac dinh cac thong sé6 PLH phu hop
(ning sudt va hiéu qua sang cao) lam co so (bang 3-6).

3.4. Xay dung bai toan xac dinh mot sé thong s6 hop Iy clia may sang rung
vo huéng trén to hop nghién sang di dong

Bai toan xac dinh mot sb thong sd hop 1y ciia may sang rung vo hudng trén
t6 hop nghién sang di dong duoc xdy dung theo hai tiéu chi danh gia qua trinh
sang 13 hiéu qua sang E(%) va ning suat sang Q (m3h). Trong dé tiéu chi hiéu
qua sang 1a myc tiéu chinh trong viéc giai quyét bai toan ma luan 4n dit ra, ca

hai tiéu chi nay chiu anh hudng cua rat nhiéu thong s6 dau vao nhu cac thong sé
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cia may sang gém goc nghiéng ban dau ludi sang ao, chiéu dai, rong cua ludi
sang, cac thong sd két cau ctia cum gy rung nhu khéi luong khdi 1éch tam, ban
kinh khéi 1éch tdm, do cimg 10 xo, ... Cac thong s6 vé khung may, téc d6 quay
truc dong co va truc banh da may nghién, do cing nén dat noi dat may lam viéc.
Trong pham vi luén 4n s& tién hanh xac dinh cac thong s6 hop 1y gdbm 3 thong sb
két cau 1a goc nghiéng ban dau cua hdp sang (ao), khdi lwong khéi 1éch tim
(Mo), d6 cimg 16 xo0 ctia may sang (C) cung voi thong sd ché do lam viée 1a tde
d6 vong quay truc 1éch tim (o) cia mdy sang (c6 su anh hudng cua toc dd vong
quay truc dong co (w4) va tbe d6 vong quay truc banh da may nghién (wpg)) dap
g céc thong sé6 PLH ciia may sang rung v hudng trén t6 hop nghién sang di
dong (co tinh dén anh huong cta ac luc rung dong may nghién va dong co dan
dong) sao cho ning suat va hiéu qua sang tot nhat. Hay ndi cach khac la xac mot
s6 thong sb hop 1y ciia may sang rung vo hudng trén to hop nghién sang di dong
sao cho cac thong s6 DPLH thoa mén diéu kién (3.23) sau (bang 3-6):

A< A < A,

V. <V <V
min max (3.23)
a'min <as a‘max

a

(04

py

max ? max

amin’ min ! minga’a’agamax’

(Trong d6 : A(m), v (m/s), a (m/s?), a (rad) 1a cac thong s6 PLH gom bién do,
van tdc, gia toc dao dong va goc lic cua may sang trén td hop nghién sang di
dong). Nhu vay s& co ba phuong phap giai quyét bai toan hop 1y dudi day.

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

Day la phuong phép sir dung s6 lwong lam thyc nghiém di 16n dé tim ham
hoi qui tir d6 xac dinh dugc mot s6 thong s6 hop 1y. Tuy nhién véi t6 hop nghién
sang di dong, do vat liéu dau vao cta qua trinh sang phu thudc va vat liéu dau
vao cua may nghién da, do d6 tinh dong nhat ciia vat liéu dau vao qua trinh sang

(vat lidu tho cia qua trinh nghién d4) 1a khong giong nhau qua cac lan thi



91

nghiém. Vi thé két qua trong qui hoach thuc nghiém véi to hop nghién sang sé
c6 sai s 16n nén phuong phap nay khéng phu hop.

- Phuwong phap 2: Gidi quyét viéc xdc dinh mét s6 thong so hop Iy ciia mdy sang
rung vé hudng trén té hop nghién sang di dong bang phirong phdp DLH nguroc.

Day la phuong phap xac dinh ving gia tri cac thong s6 DLH ciia may sang
rung v hudng trén td hop nghién sang di dong tai 6 cho hiéu qua va niang suit
sang cao, tr d6 tim ra cac thong s hop 1y. Tuy nhién day 1a phuong phap xay
dung bai toan theo da ham s 1a nang suét, hiéu qua va niang luong sang véi da
bién s anh hudng 1a cac thong sé dau vao da néu trén. Nén viéc giai bai toan s&
rat phirc tap va c6 nhiéu sai s6, khong dé giai quyét do dé tinh kha di khong cao.

- Phuwong phap 3: Gidi quyét viéc xdc dinh mét sé thong so hop Iy ciia mdy sang
rung vé hidng trén té hop nghién sang di dong bang phwong phap PLH thudn.

Phuong phap PLH thuén 14 xac dinh mot s6 thong s (cac thong s6 két cau
la goc nghiéng ban dau hop sang (ao), khoi lwong khéi 1éch tAm mo, do ctng 10
X0 d& may sang C va cac thdng s6 1am viéc ®, wae, ®pa) ddp tng DLH ctia may
sang rung vo hudng lap trén to hop nghién sang di dong cho ning suat Q va hiéu
qua sang E t6t nhat (3.23) (bang 3-6).

Nhu vay bai toan xac dinh mot s6 thong s6 hop 1y clia may sang rung vo
huéng trén to hop nghién sang di dong duoc phat biéu nhu sau.

* Phat biéu bai ton:

Xéc dinh mot sd théng sd

mOminS m < mOmax ATI < A < An
C..<C<C._ |Sao cho cac " .
A N Vmin SV < Vmax (3 24)
O < O @O, thong s0' DLH <. < :
~ a.. <asa
a)dcmin < a)dc Sa)dcmwc thoa man BK " . .. e .. . ..
wb < w < amin’amin’amin Sa'a1aSO[max1amax’amax
dmin — *“bd — ““bdmax

Tuc 1 xac dinh mot sd théng sé hop 1y cia may sang rung vo hudng trén to

hop nghién sang di dong sao cho cac thong s6 DLH thoa man gia tri bang 3-6.
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Pé lam diéu nay, do may sang rung vo hudng trén to hop nghién sang di
dong TNS-05 duoc thiét ké cung loai (két cau ludi sang dong dang va c6 cung
goc nghiéng ban dau cua hop sang og) v6i may sang rung vo hudng doc 1ap
NLS-382/3. Nén trudc tién ta xac dinh ving thong s6 DLH clia may sang rung
vO hudng tai d6 cho ning suat va hiéu qua sang la t6t nhat. Sau do coi ving
thong s DLH vira xac dinh lam co s& cho ving thong sé DLH cta may sang
rung vo hudng trén t6 hop nghién sang sang di dong. Do két cau may sang clng
loai nén khi 1am viéc, xac suit lot 15 sang va tinh bam dinh trén mat ludi sang
cua hat vat liéu trén may sang rung vo hudng doc 1ap va may sang rung vo
huéng trén t6 hop nghién sang co tinh twong dong vé théng sé PLH sé& cho ning
suat va hiéu qua qua sang twong dong (vé ty 1& %), day chinh 14 co sé khoa hoc
dang tin cay dé xac dinh ving thong sé6 DLH sao cho ning suat va hiéu qua sang
1a t6t nhat cia may sang rung vo hudng trén to hop nghién sang di dong.

* Phwong phap gidi bai toan:

- St dung phuong phéap qui hoach thuc nghiém trén may sang rung vo hudng
doc 1ap dé xac dinh so bd mot s thong sd hop 1y ctia may sang rung vo hudng.

- DUNg céc thong sé hop 1y vira tim dugc 1am co s& (chon goc nghiéng ban dau
ctua hop sang (ap) 1a gia tri hop 1y clia may sang rung vo hudng doc lap (do tinh
dong dang)), tién hanh khao sat anh huong 1an lugt mot s6 thong sé gdm 2 thong
s6 két cau 1a khéi luong khéi 1éch tam (mp), d6 clmg 16 xo ctia may sang (C)
cung vé6i cac thong sd ché do lam viée 13 toc d6 vong quay truc 1éch tim (o) cua
may sang, toc do vong quay truc dong co (mg.) va toc dd vong quay truc banh da
may nghién (wpg) dép ing cac thong s6 PLH clia may sang rung vo huéng trén
t6 hop nghién sang sang di dong TNS-05 tuong duong véi ving thong s6 PLH
lam co s& (cho ning suét va hiéu qua sang t6t nhat) di dugc tinh toan trén may
sang rung vé hudng doc 1ap (ddng dang), tir d6 xac dinh duoc mot sd thong sb
hop 1y cia may sang rung v6 hudng trén to hop nghién sang di dong.

3.5. Xac dinh mt s6 thong s6 hop 1y ciia may sang rung vé hwéng trén to

hop nghién sang di ddong TNS-05
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3.5.1. Qui hoach thwc nghiém dé xac dinh mét sé thong sé hop 1y duwa trén
cac thong s6 PLH (1am co s¢) ciia may sang rung vo huéng

Qui hoach thuc nghiém 13 phwong phap st dung sb luong lam thyc nghiém
da 16n khi thay d6i mot sé thong sé trong ving xac dinh dé tim ham héi qui tir
d6 xac dinh duoc mot sb thong sb hop 1y ciia may sang rung vo hudng.

Trong pham vi luan &n s€ lam qui hoach thuc nghiém trén may sang rung
doc 1ap voi 04 thong s 1a goc nghiéng ban dau cta hop sang (o), khéi luong
khéi 1éch tam (mo), d6 cimg 10 xo0 ctia may sang (C) va thong sb ché do 1am viéc
la tbc do vong quay truc léch tdm (©) cia may sang rung. Tién hanh lam thir
nghiém trén may sang rung v hudng tai cong truong thi nghiém véi tan suat
nap vt liu dam bao tong khdi luong vat liéu nap trén mit sang ciing hdp sang
la 120 kg; may sang rung doc 1ap (cung loai) 1am thi nghiém duoc ché tao dong
dang v6i nguyén mau ludi sang thuc té st dung trén t6 hop TNS-05 tai cong
truong Lit doan 72 - BTL Cong binh, nhung c6 du cac chic ning thay doi cac
thong sb ao, Mo, C, . CAc gié tri thay d6i khi thuc nghiém duoc xac dinh tai
vung lam viéc nhu sau:

a, =10° +30°(=0,174 +0,523rad)
m,=3.2 + 4.8 kg

C,=25589+ 83299 N/ m
®=52.3+146.5 (Rad / s)

Chi tiét noi dung qui hoach thuc nghiém duogc thé hién trong phu luc 1. Két
qua ta thu dugc mot s6 thdng s6 hop Iy cua may sang rung vo hudng 13 ap=20°,
khdi luong khéi 1éc thm m, = 4 (kg), d6 cang 10 xo C,=62474 (N/m), toc do
quay truc Iéch tdm ©=120 (rad/s).

Tur két qua trén cho phép lwa chon gdc nghiéng hop sang hop 1y trén té hop
nghién sang di dong TNS-05 1a p=20°, cac théng s con lai st dung 1am co s&
dé xac dinh mién gia tri cac thong sé hop Iy ciia may sang rung vo hudng trén to
hop nghién sang di dong. Tuc 1a st dung bd thong s6 hop 1y oo =20°, m,=4.0
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(kg), C= 62474 (N /m) va o= 120 (rad/s) lam cac thong s6 dau vao cho td hop
TNS-05. Khi khao sat lan luot xac dinh mién gia tri (hop 1y) ciia mdi thong sb
thi cac thong sb khac duoc giir nguyén & gia tri di tinh toan hop 1y néu trén.

Duéi day 1a két qua khao sat xac dinh mot sd thong s6 hop 1y ciia may sang
rung v hudng trén t6 hop nghién sang di dong TNS-05, qué trinh nay nghién
ctru sinh s& tién hanh khao sat 1an luot sy anh hudng ciia mot sd thong sd (khdi
lwong gay rung, d6 cumg 10 xo, tan sd goc cung véi su anh hudng cia luc giy
rung do dong co va may nghién gy ra twong ung chinh 1a cac téc do vong quay
truc dong co va truc banh da may nghién) dén cac thong s6 PLH may sang rung
v6 hudng trén t6 hop nghién sang di dong twong duong cac thong sé DLH (1am
co s6) bang 3-6 véi cac budc tinh duoc chia nho. Tuy nhién dé do thi khong bi
ri, trong luan an chi v& 03 gid tri, con trong bang gié tri s6 thi trinh bay dén khi
gip gia tri ngoai ving hop 1y cia mdi théng sb khao sat. Trong cac bang gia tri
thi cac gia tri in dam la gia tri phu hop bang 3-6. Nhu vay tai cac bang gia tri khi
tat ca cac gia tri tai dong dang xét phaipht hop véi két qua bang 3-6 thi két qua
d6 mé&i duoc lya chon. Cac thong sd khac cua to hop TNS-05 lay theo bang
thong s6 dau vao (phu luc 2).
3.5.2. Xac dinh khéi lwong khéi 1éch tam hop Iy m,

Giir nguyén céac thong s6 dau vao, tién hanh thay doi khéi luong ctia khoi
l1éch tdm may sang rung coO cac gia tri: mp=3.2 + 4,8 kg vai budc chia 1a 0.2 kg.
Ta thu dugc anh hudng cua khoi luong khdi 1éch tAm t6i cac thong s6 PLH cua

may sang rung trén to hop nghién sang di dong thé hién boi cac d6 thi sau:

3 = - 1073 Chuyén vj sang phwon
10 Chuyén visang phwong x =10 v n 9 9y

A\

mo=4kg
mo= 3.2 kg
mo=4.8 kg

mMo=3.2 kg
mMo=48 kg

Chuyén v sang phuong x {m}
Uli D‘x V\‘J o N =y [}
Chuy&n vi sang phuong y (m)
® A N O N AN O

(o]

Vi
|
o o 0.2 0.3 Q.4 0.5 0.2 0.3 0.4 0.5
T gian (s) a) f.gian (s) b)

Hinh 3-5. 6 thi chuyén vi may sang rung theo phwong x, y khi thay d6i m,
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Hinh 3-7. Bo thi gia toc may sang rung theo phwong x, y khi thay doi Mo

Gée lAc sang (rad)

Hinh 3-8. D6 thi géc lac, vin toc, gia toc géc lac may sang khi thay déi mq
Két qua gia tri dugc thé hién theo bang 3-7 sau:

Géclic

Van tée goc lac (radfs)

Van tdegéc lac sang

mMo= 4. Ukg
Mo = 3.2 kg
o= 4.8 kg

" IS
/ N A N
\
o\ \\ V \
v
0.2 0.3
Of gian (s)
Gia téc géc lac
300
% s
= 150
2
xS
8
=3
<
= -150
© — mo= 4.0kg
oo L] Me= 3.2 kg
ol me=48kg oe
Tai

Bang 3-7. Gid tri théng sé DLH twong 1ing véi mo khac nhau

PLH Bién do (M) V.tbe (m/s) | G.tée (M/s?) | Thong sb vé goc lic
Ax Ay Vx Vy a ay | a(rad) | (rad/s) | (rad/s?)
Mo(kg)

-0.0031 | -0.0041 | -0.18 | -0.32 | -17.5 -31 | -0.055 -13 -123

3.2 + - - = - = = = -
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

3.4 = + + + + =X =R =R =
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
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-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 | -34.5 -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 thdy khi khdi luong khéi 1éch tim mo thay ddi
thi chuyén vi, van tdc, gia tbe va gbc lic, van toc gbc lc, gia tde gbc lic cua
may sang ciing thay do6i theo. Trong d6 chuyén vi, van téc va gia tdc ciia may
sang co su thay doi nhiéu nhat. Tuy nhién tan s6 dao dong ciia cac thong s gan
nhu khong thay d6i. Cac két qua gia tri dugc in ddm trong bang 3-7 phu hop véi
gia tri tinh toan trong bang 3-6, twong ung vdi khdi lugng khéi 1éch tim me=3.6
+ 4.2 kg s& cho ta cac két qua két qua goc lic may sang a~0.065 + 0.073 rad (=
3.8° + 4.29. So sanh véi gia tri 1y thuyét hop ly di tinh toan trong phu luc 1
nhan thiy cac gia tri nay ndm ving cho phép. Nhu vy dbi voi té hop nghién
sang di dong TNS-05 thi khéi lugng khéi 1éch tim cua may sang rung vo hudng
mo=3.6 + 4.2 kg la hop 1y.

3.5.3. Anh hwéng ciia d cirng 16 xo may sang

Giit nguyén cac thong s6 dau vao, tién hanh thay ddi do ctng 10 xo c6 cac
gia tri: Cx=25590 + 83300 N/m véi cac budce chia la 3300 N/m. Ta thu dugc anh
huong ctia 6 cimg 10 xo t6i cac thong sd dong luc hoc ciia may sang trén t6 hop

nghién sang di dong dugc biéu dién dudi dang do thi nhu cac hinh sau:
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> o

Chuyén vi sang phwong x
|
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Hinh 3-9. D6 thi chuyén vi may sang rung theo phwong x, y khi thay déi C
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Hinh 3-12. Bé thi goc ldc, vin toc, gia toc goc ldc May sang khi thay doi C

Két qua gia tri dugc thé hién theo bang 3-8 sau:

Bang 3-8. Gid tri théng sé DLH twong iing véi C khac nhau

DLH

C (N/m)

Bién do (m)

V.toc (m/s)

G.toc (M/s?)

Thong so vé goc lac

Ax

Ay

Vx

Vy

ax

ay

a(rad)

(rad/s)

(rad/s?)

25590

-0.0058

0.0058

-0.0042

0.0042

-0.22

0.22

-0.35

0.35

-17.2

17.2

-33

33

-0.055

0.055

-12

12

-115

115

41240

-0.0046

0.0046

-0.0045

0.0045

-0.215

0.215

-0.36

0.36

-18.5

18.5

-35

35

-0.059

0.059

-14

14

-125

125

44540

-0.0042

0.0042

-0.0046

0.0046

-0.214

0.214

-0.362

0.362

-19

19

-36

36

-0.062

0.062

-15

15

-130

130

54440

-0.0040

0.0040

-0.0049

0.0049

-0.212

0.212

-0.37

0.37

-20

20

-40

40

-0.068

0.068

-16

16

-155

155
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-0.00395 | -0.0070 | -0.21 | 052 | -21 -42 1 -0.074 | -17 -160

67640 + -+ + + + + + + +
0.00395 | 0.0070 | 0.21 0.52 21 42 0.074 17 160
-0.0039%6 | -0.0073 | -0.21 | -0.54 | -215 | -43 |-0.075| -17.5 | -162

70940 + + + + + + + + +
0.00396 | 0.0073 | 021 | 054 | 215 | 43 | 0.075 | 175 162
-0.0039 | -0.0075 | -0.20 | -0.55 | -235 | -45 |-0.078 | -19 -168

83300 + + + + =+ = = + +
0.0039 | 0.0075 | 0.20 | 055 | 235 | 45 | 0.078 19 168

Nhan xét: Két qua khao sat ta thdy gia tri dugc in dam trong bang 3-8 ph

hop voi giad tri tinh toan trong bang 3-6, tuong Ung voi do cung cua 10 xo

Cx=44540 + 67640 N/m sé& cho ta cac két qua két qua goc lic may sang 0~0.062
+ 0.074 rad (=3.55° + 4.24%). So sanh voi gia tri 1y thuyét hop 1y di tinh toan

trong phu luc 1 nhan thay cac gia tri ndy nam ving cho phép. Nhu vay d6i voi to

hop nghién sang di dong TNS-05 thi do cung cila 10 xo Cx=44540 + 67640 N/m

clia may sang rung vo hudng 1 hop 1y nhat.

3.5.4. Xac dinh toc d9 vong quay hop 1y ciia truc 1éch tim o

Gilt nguyén cac thong s6 dau vao, tién hanh thay doi van toc truc 1€ch tam

co cac gia tri: ®=98+135 rad/s véi cac budc nhay la 5 rad/s. Ta thu dugc anh

huong cua téc 6 vong quay truc 1éch tdm t6i cac thong s DPLH cua mdy sang

rung vo hudng trén t6 hop nghién sang di dong thé hién trén cac d6 thi nhu sau:
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Hinh 3-13. D6 thi chuyén vi mdy sang rung theo phiong x, y khi thay déi o
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Hinh 3-16. D6 thi gdc ldic, vin toc, gia toc goc ldc MaY sdng rung khi thay déi o

Két qua gia tri dugc thé hién theo bang 3-9 sau:

Bang 3-9. Gid tri théng sé DLH twong iing véi w khdc nhau

PLH Bién d¢ (m) V.tbe (m/s) | G.toe (M/s?) | Thong sb vé géc lic
Ax Ay Vi Vy ax ay | a(rad) | ¢ rad/s) | & (rad/s?)
(rad/s)

-0.002 | -0.0036 | -0.05 | -0.2 | -6.5 | -95 | -0.02 -2.8 -20

98 + + + + + + + + +
0.002 | 0.0036 | 0.05 | 0.2 6.5 9.5 0.02 2.8 20
-0.003 | -0.0040 | -0.13 | -0.24 | -16.5 | -29 | -0.055 -14 -110

110 = = = = = = - - -
0.003 | 0.0040 | 0.13 | 0.24 | 16.5 29 | 0.055 14 110
-0.0036 | -0.0045 | -0.15 | -0.28 | -18.5 | -34 | -0.065 -18 -130

115 + + + + - - - - -
0.0036 | 0.0045 | 0.15 | 0.28 | 18.5 34 | 0.065 18 130
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-0.004 |-0.0055 | -0.21 | -0.33 | -20 | -38 | -0.08 -21 -150
0.004 | 0.0055 | 0.21 | 0.33 20 38 0.08 21 150
-0.0042 | -0.0057 | -0.23 | -0.36 | -24 | -41 |-0.083| -225 -158
125 + - - + - - - . N
0.0042 | 0.0057 | 0.23 | 0.36 24 41 0.083 22.5 158
-0.0046 | -0.0054 | -0.28 | -0.39 | -30 | -46 |-0.086| -24 -165
130 + = = = + + - - =
0.0046 | 0.0054 | 0.28 | 0.39 30 46 0.086 24 165
-0.0048 | -0.0050 | -0.30 | -0.43 | -35 -48 -0.09 -26 -170
135 + + + + + + = + +
0.0048 | 0.0050 | 0.30 | 0.43 35 48 0.09 26 170

Nhan xét: Qua khéo sat ta thiy khi van téc goc khéi 1éch tim o thay ddi
thi bién do va tan sé dao dong cua céac thong s6 dong luc hoc déu co su thay doi
rat 16n, dic biét 1a gia toc may sang, van toc va gia toc goc lac. Cac két qua gia
tri dugc in ddm trong bang 3-9 phu hop (ndm trong ving) véi gid tri tinh toan
trong bang 3-6, twong tmg voi van toc goc khéi léch tim ©=115+125 rad/s s&
cho ta goc lac may sang 0~0.065+0.83 rad (=3.7+4.76°). So sanh v&i gia tri 1y
thuyét hop 1y da tinh voi phu luc 1 nhéan thiy cac gi4 tri in ddm nday nam ving
cho phép. Nhu vay d6i v6i to hop nghién sang sang di dong TNS-05 thi ché do
lam viéc ¢ van toc goc khoi 1éch tim ciia may sang rung vo huéng m=115+125
rad/s 1a hop 1y nhat.

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

Giit nguyén cac thong s6 da tinh hop 1y, tién hanh thay doi van téc quay
truc dong co cd cac gia tri: 0w4,=100+155 rad/s voi cac bude nhay 1a 5 rad/s. Ta
thu dugc anh huéng cua toc do vong quay truc dong co tdi cac théng sé DLH
clia may sang rung vo hudng trén t6 hop nghién sang di dong thé hién trén cac

db thi nhu sau:

«1073 Chuyén vi theo phwong x %1073 Chuyén vj phwong y

o

Chuyén v (m)

Chuyén vi (m)

d & M o v & O
T T

— wdc=100 rad/s
wdc=130 rad/s

.
&)

wdc=100 rad/s
wdc=130 rad/s
wdc=155 rad/s

0 0.1 0.2 0.3 0’4T.gian ) 0.5 a)

Hinh 3-17. D6 thi chuyén vi mdy sang rung theo phwong x, y khi thay doi wa.

wdc=155 rad/s

0 0.1 0.2 0.3 0.4 0.5
T.gian (s) b)




Van téc theo phwong x

—— wdc=100 rad/s
[| ——wdc=130 rad/s
——wdc=155 rad/s
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0.2 0.3 0.4

0.1

Van téc phwong y

0.4
0.2
0
0.2
—— wdc=100 rad/s
04 wdc=130rad/s
wdc=155 rad/s
-0.6 . .
0 0.1 0.2 0.3

0.4 0.5
T.gian (s) b)

Hinh 3-18. D6 thi vin téc mdy sang rung theo phwong x, y khi thay doi wa

Gia téc theo phwong x

20
I
E /
o O
pe]
S
[G]
20— wdc=100 rad/s
——wdc=130 rad/s
—— wdc=155rad/s
-40 . . .
0 0.1 0.2 0.3 0.4 0.5
T.gian (s) a)

Gia tbc (rad/s2)

Gia téc theo phwong y

50

-50

— wdc=100 rad/s
wdc=130 rad/s
—— wdc=155 rad/s

0 0.1

0.2

0.3

O'4“I'.gian (s) 08 b)

Hinh 3-19. D6 thi vin téc may sang rung theo phwong x, y khi thay doi wa

Géc lac (rad)
S o
= o
o 2 =

S
P=
>

D6 thi géc léc sang

S

|
——wdc=100 rad/s
——wdc=130 rad/s
| ——wdc=155 rad/s

0 0.1

a)

0.2 0.3 04 05
T.gian (s)

b)

Do thj van toc goc lic

200
@ 100
3
g
o
8
5 0
0
S
°
°
T wac=100 radis ‘ 0 100 )60=100 radls
—c=130 radis ! ——wdc=130 radls
—— wdc=155 rad/s —— wdc=155 rad/s
-200

Db thi gia toc goc lac

0 0.1

0.2

04
T.gian (s)

0.3

0.5

~
¥

)

0

0.2

Hinh 3-20. D6 thi goc ldc, vin tc, gia toc goc ldc May sang rung khi thay doi wa.

Két qua gia tri dugc thé hién theo bang 3-10 sau:

Bdng 3-10. Gid tri théng sé PLH twong iing véi wa. khac nhau

0.4

T.gian (s)

PLH Bién dé (m) V.toe (m/s) | G.tbe (m/s?) | Théng sb vé goc lic
Ax Ay Vi Vy ax ay | a(rad) | (rad/s) | (rad/s?)
 (rad/s)
-0.0037 | -0.0047 | -0.20 | -0.2 -17 -20 -0.02 -7 -80
100 + + + + + + - - -
0.0037 | 0.0047 | 020 | 0.2 17 20 0.02 7 80
-0.0039 | -0.0048 | -0.21 | -0.24 | -20 28 | -0.045 | -10 -120
120 + + - + + + + + +
0.0039 | 0.0048 | 021 | 0.24 20 28 0.045 10 120
-0.0040 | -0.0048 | -0.22 | -027 | -21 35 | -0.070 | -13 -140
125 = = = - = - = - -
0.0040 | 0.0048 | 022 | 027 21 35 0.070 13 140
-0.0041 | -0.0049 | -0.23 | -0.30 | -22 36 | 0075 | -15 -150
130 - = = - = - = = =
0.0041 | 0.0049 | 0.23 | 0.30 22 36 0.075 15 150

05
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-0.0042 | -0.0049 | -0.27 -0.32 -32.5 -39 -0.081 -15 -160

135 = = = = = = = = =
0.0042 0.0049 0.27 0.32 32.5 39 0.081 15 160
140 -0.0044 | -0.0050 | -0.32 -0.38 -34 -42 -0.085 -15 -165
0.0044 0.0050 0.32 0.38 34 42 0.085 15 165
-0.060 -0.0055 | -0.40 -0.43 -40 -60 -0.09 -17 -175

155 - - - -+ - - - - -
0.060 0.0055 0.40 0.43 40 60 0.09 17 175

Nhan xét: Qua khao sat ta thay khi toc d6 quay cua dong co thay doi thi
bién d6 va tan s6 dao dong cia cac thong sé PLH co su thay d6i. Cac két qua
gia tri dugc in ddm trong bang 3-10 phl hop (nam trong ving) voi gia tri tinh
toan trong bang 3-6, twong mg véi véi we= 125 + 135 rad/s s& cho ta goc lic
may sang 0~0.070 + 0.081 rad (~4.0 + 4.6°). So sanh véi gia tri Iy thuyét hop 1y
da tinh toan trong phu luc 1 nhan thay cac gia tri ndy nam trong ving cho phép.
Nhu vay dbi v6i to hop nghién sang di dong TNS-05 thi can xac dinh ty sb
truyén gitta toc d6 quay truc dong co va truc léch tdm may sang sao cho toc do
quay cta dong co dan dong we= 125 + 135 rad/s 1a hop 1y nhit.

3.5.6. Xac dinh toc d6 vong quay hop 1y ciia truc banh da may nghién wng

Giit nguyén cac thong s6 dau vao, tién hanh thay ddi van tdc truc quay
banh da may nghién c6 cac gia tri: wpg=52+ 95 rad/s vdi cac budc nhay la 5
rad/s. Ta thu duoc anh huong cia tdc d6 vong quay truc banh da may nghién t6i
céc thong s6 PLH ctia may sang rung vo hudng trén t6 hop nghién sang di dong

thé hién trén cac d6 thi nhu sau:

\

%1073 Chuyén vi hop sang theo phwong y

%1073 Chuyén vj thep phwong x

(&)
T

Chuyén vi (m)
o

[

—— wbd=52 rad/s
——wbd=75 rad/s
— wbd=95 rad/s

0 0.1 0.2 0.3 04 0.5
T.gian(s) b)

Chuyén vi (m)

d A N o N~ O
- o

'
a

l| —— wbd=52 rad/s
——wbd=73 rad/s
[| —— wbd=95rad/s

0.1 0.2 0.3 0.4 Q.5
T.gian (s) a)

Hinh 3-21. 6 thi chuyén vi mdy sang rung theo phwong x, y khi thay déi wpq

o




103

Van téc theo phwong x 04: Van téc sang theo phwong y
0.4
0.2
% 02 @ |
E £
£ -
g g o
Bl 0] S
& &
-0z - 0.2
04 —— wbd=52 rad/s —— wbd=52 rad/s
"7 || =—wbd=73 rad/s ——wbd=75 rad/s
06 —— wbd=95 rad/s | | | | 0.4 7mbd;915rad/s 0.2 0.3 L
o 0.1 0.2 0.3 0.4 0.5 ’ ’ ’ Tglan (s) ' b
T.gian (s) a)

Hinh 3-22. D6 thi vin téc mdy sang rung theo phwong x, y khi thay déi wpg

50 Gia t6c theo phwong x 50 - Gia téc hop sang theo phwong y
40|
N ~ 20
@ £
E £
g 8 ot
< © !
o O -20F Y
—— wbd=52 rad/s —— wbd=52 rad/s
——wbd=73 rad/s 40 | ——wbd=75 rad/s
—— wbd=95 rad/s —— wbd=90 rad/s
-5 : : . -60 !
0 0.1 0.2 0.3 . 0 0.1 0.2 0.3 04 0.5
T gian (s) a) T.gian (s) b)

Hinh 3-23. Dé thi vin téc May sang rung theo phuwong x, y khi thay déi wug

Db thj géc lac hop sang " D6 thj van téc géc Iap hop sang 00 Db thi gia toc goc lc sang

=)
=)
3

0.05

Gée lac (rad)
o

|
—— wbd=52 rad/s
——wbd=75 rad/s

R —— wbd=95 rad/s ——wbd=95 radls
wbd=52 rad/s| ] | j 20 . . L , 2200

0 0.1 0.2 0.3 0.4 05 0 0.1 0.2 03 0.4 0.5 0 0.1 0.2 0.3 0.4 0.£
T.gian (s) T.gian (s) T.gian (s)

a) b) 2)

Hinh 3-24. D6 thi goc ldc, vin tic, gia téc géc lac may sang rung khi thay doi wyq

S

——wbd=52 rad/s
——wbd=73 rad/s

Van téc goc lac (rad/s)
o

Gia téc géc Iac (rad/s2)
o

—— wbd=52 rad/s
0.1 ——wbd=52 radls

Két qua gia tri dugc thé hién theo bang 3-11 sau:
Bdng 3-11. Gid tri théng s6 PLH twong irng véi wpg Khac nhau

PLH Bién dé (m) V.toc (m/s) | G.tbe (m/s?) | Théong sb vé goc lic
Ax Ay Vx Vy ax ay | a(rad) | (rad/s) | (rad/s?)
 (rad/s)
-0.0025 | -0.0045 | -0.21 -0.21 -15 -21 -0.05 -8.5 -90
52 = - - - - = = = =
0.0025 0.0045 0.21 0.21 15 21 0.05 8.5 90
-0.0030 | -0.0047 | -0.22 -0.24 -17 28 -0.065 -10 -125
65 = + + - + + + + +
0.0030 | 0.0047 | 022 | 0.24 17 28 0.065 10 125
-0.0036 | -0.0048 | -0.23 | -027 | -185 | -32 | -0070 | -14 -140
70 - + + - - - - - -
0.0036 | 0.0048 | 023 | 027 | 185 32 0.070 14 140
-0.0041 | -0.0049 | -0.26 | -0.30 | -22 34 | 0075 | -15 -150
75 - + + - - - - - -
0.0041 0.0049 0.26 0.30 22 34 0.075 15 150
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-0.0042 | -0.0049 | 028 | -032 | -325 36 |[-0.079+ | -15 -160

80 + + + + + + 0.079 + +
0.0042 0.0049 0.28 0.32 32.5 36 15 160
85 -0.0049 | -0.0051 | -0.39 -0.33 -34 -38 -0.010 -16 -165
0.0049 0.0051 | 0.339 0.33 34 38 0.010 16 165
-0.064 -0.0054 | -0.50 -0.38 -40 -40 -0.13 -17 -180

95 + = = = + = + + +
0.064 0.0054 0.50 0.38 40 40 0.13 17 180

Nhan xét: Qua khao sat ta thiy khi téc d0 quay cia truc banh da may
nghién thay doi thi bién do va tan s6 dao dong clia cac thong s6 DLH co su thay
d6i khong dang ké. Cac két qua gia tri dugc in dam trong bang 3-11 phu hop
(ndm trong ving) voi gia trj tinh toan trong bang 3-6, twong tmg voi toc 6 quay
truc banh da may nghién wys= 70 + 80 rad/s s& cho ta goc lic may sang 0~0.070
+0.079 rad (=4.0 + 4.4%. So sanh vai gi tri 1y thuyét hop 1y da tinh toan trong
phu luc 1 nhén thay cac gid tri ndy nam trong ving cho phép. Nhu vay d6i voi to
hop nghién sang di dong TNS-05 thi can xac dinh ty s6 truyén tir dong co dén
banh da sao cho tdc d6 quay cta truc banh da may nghién wpe= 70 + 80 rad/s 1a

hop 1y nhat.

* Nhan xét chung két qua khao sat: Qua khao sat cac thong s két cau va
cac thong s6 ché do 1am viéc ciia may sang rung vo hudng trén to hop nghién
sang di dong ta thiy anh hudng cia cac thong sd két cau 1a khbi lugng khéi léch
tam m,, d6 tng 10 xo C giam dan, thong s6 1am viée 1a van téc goc cua khdi 1éch
tdm o gy ra sy anh huong 16n nhat, né 1am thay d6i ca bién do va tan s dao
dong cua cac thong s PLH, cac thong s6 téc dd quay truc dong co va truc banh
da may nghién anh huong khong nhiéu & ving téc do quay Iya chon. Céc gia tri
in dam trong bang 3-7, bang 3-8, bang 3-9, bang 3-10 va bang 3-11 phu hop véi
cac gia tri thong sé DLH tinh toan ddi véi may sang rung vo hudng ¢ bang 3-6
va phu luc 1. Vi thé, ddi véi to hop nghién sang di dong TNS-05 thi tng véi cac
thong s6 két cau 1a a,=20° , m=3.6 + 4.2 kg, C, =44540 + 67640 N/m va cac
théng s6 ché do lam viéc la ®=115+125 rad/s, w4.=125 + 135 rad/s, wpg= 70 =+
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80 rad/s, s& cho ta gia tri goc lic ctia may sang rung trong khoang a ~3.55° =
4.76°, gia tri cac thong s6 PLH ctia may sang rung vo hudng trén té hop nghién
sang di dong twong dwong véi ving gia tri DPLH chuan (cho ning suat va hiéu
qua sang tot nhat). Do d6, chung ta hoan toan c6 thé liwa chon duoc ving gié tri
mot sd thong s6 hop 1y, hay noi cach khac 1a xac dinh duoc mot sé thong sb hop
1y ciia may sang rung vo hudng trén t6 hop nghién sang di dong dé nang cao
nang suét va hiéu qua lam viéc.
3.6. Xac dinh trng suit trong khung may

Trong qua trinh t6 hop 1am viéc, khung mdy chiu tac dong cia cac lyc tinh
va dong. Xay dung phuong phap va tng dung phan mén dé xic dinh Gng suit
trong khung may nham hoan thiét két cau khung. Khi (mg suat phan bb déu trén
khung s& ting d6 6n dinh nhitng cum may lap dit trén d6. Pdng thoi cling giam
thiéu anh huong rung dong cua khung may dén cac cum nhu may sang rung,
may nghién va dong co dan dong. Nhu vay, viéc hoan thién bén cho khung to
hop nghién sang di dong vira dam bao dugc do bén cho may vira 6n dinh rung
lac khung, do d6 it anh huong dén qua trinh sang vat liéu, nho d6 ciing sé ting
duoc nang sut va hiéu qua lam viéc ctia may.
3.6.1. Két ciu va so d@d chiu luc ciia khung

So d6 két cau khung duogc thé hién nhu hinh 3-25

Hinh 3-25. So' do két cdu khung may 16 hop nghién sang di dong
1 - Chan khung. 2- puli truyen 3- puli quay truc léc tam may sang
4 - Ddam doc khung. 5 - Dam ngang khung. 6 - LO X0 may sang
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Trong qua trinh 1am viéc, hé thong khung dam t6 hop nghién sang di dong
cha yéu chiu cac lyc tap trung & 2 ddm doc ctia khung may duoc thé hién nhu
hinh 3-26 dudi day.

Céc thanh phan lyc dit 1én khung gdm tai trong tinh va tai dong duoc liy &
gia tri max dé dam bao Gmg suat trén khung 13 16n nhat khi t6 hop lam viéc, tir
d6 cho phép phan thiét ké khung trong ché tao méi s& dap tmg tot nhat vé do bén
va d0 6n dinh phan khung khi t6 hop 1am viéc.

LUC PHAN BO DAT LEN DAM DOC MAY LUC PHAN BO DAT LEN DAM DOC MAY

451 197 252 ) 236 430, 321 | 320

B

[l
I

Lc PHAN BS BAT LEN DAM TREN LUC PHANM BO DAT LEN DAM TREN

_ 2650
|188 as1 [ECES ‘72527{_235_ azo

1 || .
| il |

2650
a53

el L Y
1

.
nj

LUC PHAN BE BAT LEN DAM DOC DUGT _— R
L : s LUC PHAN BS DAT LEN DAM DOC DUGT

1284 1266 ‘ “ 1284 _ 1zee

| |

| r
a) b)
Hinh 3-26. Biéu dién vi tri dat cdc luc 1én doc khung may
a— Dam doc bén may co bo phan truyén luc
b - Ddam doc bén mdy khéng cé bé phan truyén luc

Trén hinh 3-27 thé hién Gng suat 16n nhat dat tai cac vi tri trén khung duogc
phan mém tinh toan NX12 trén két cdu 3D theo phuong phap phan tir hitu han
chi ra 1a 38.8 Mpa.

Tai vi trf trén hinh cho ta gia tri img suat max trén khung ctia t6 hop. Tir d6 cho
phép tinh toan thiét ké va gia c6 bén cho khung theo vi tri img suat dwoc tinh toan

phai ndm trong ving gi6i han bén cho phép doi véi vat liu thép ché tao khung.
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Hinh 3-27 Hinh thé hién vmg sudt trén khung mdy
Tir Gng dun phan mém khi dat tai trong 1én khung (st dung phuong phéap
gia ¢b d0 cimg khung theo gia thuyét khung cimg tuyét d6i), dua trén bién dang
16n nhit va nho nhét theo phuong dung (phuong y va do bang thuc nghiém) cta
khung t6 hop khi 1am viéc c6 tai duoc thé hién trén hinh 3-28 phan mém ciing s&
tinh toan quy d6i duoc do cing ciia nén noi dit chan khung cia t6 hop. Véi to
hop dang khao sat, gia tri bién dang 16n nhat phr:in nén dit chan khung dugc thé

hién trén hinh v& 13 2,144.103 m.

Hinh 3-28. Hinh thé hién bién dang chdn khung
Thay gi4 tri bién dang nén tai chan khung b=2,144.10° m vao cong thuc

2.1100.10°

2.18) tinh duoc ky= S 10
(2.18) tinh duge ky===77 = 05

=97725,6 (N/m)
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3.6.2. Xac dinh mdi quan hé giira toa dd trong tAm ciia cic cum trén té hop
nghién sang di dong

Tir dd thi théng sd dong luc hoc cua té hop nghién sang sang di dong, ta
nhan thay hién tuong ting giam theo chu ky cta cac thong sé dong luc hoc theo
phuong y va cac thong sb vé goc lac ctia phan may sang va khung may. Hién
tuong ndy nay sdy ra do hai nguyén nhan sau

- Nguyén nhan thir nhat 13 may nghién tao ra lyc nghién d4 theo qui luat
moi % vong 1am viéc cua banh da.

- Nguyén nhan thr hai la trong tdm cua toan by may cach xa trong tdm cua
phan khung mdy sinh ra hién tuong lic khung.

Trong hai nguyén nhan thi nguyén nhan dau tién 1a khong thé khac phuc vi
qua trinh nghién da 14 qua trinh phai thuc hién ciia may. Nguyén nhén thi hai la
ta phai tinh toan hop 1y vi tri bd tri cum may sang, cum may nghién, dong co
dan dong trén khung sao cho vi tri trong tim ctia hé cang gan trong tim cua
khung cang tét, diéu nay s& giam toi da hién tuong lic khung may, tir d6 tao ra
qua trinh 1am viéc ém diu ctia phan khung, giit cho cac thong s6 dong luc hoc
cia may sang ludn lam viéc on dinh trong ving thong s hop 1y dé dam bao

nang suat va hi¢u qua sang tot nhat.

y A m w
m 2 m a
\ —\ ¢
C of
Cs
C« ‘ —
L/’
m « X

Hinh 3-29. Hinh biéu dién toa dé trong tim ciia cac cum May nghién, sang,
dong co va khung trén to6 hop
m;s, Cs - Khoi lugng va toa do trong tdm cuia cum mday sang rung.

my, Cn - Khéi luong va toa do trong tam ctia cum may nghién.

Mac, Cac - Khdi lugng va toa do trong tam cta dong co dan dong.



109

M, Ck - Khéi luong va toa do trong tam cua khung.

Chn -Toa do trong tam td hop nghién sang di dong.

Tir hinh 3-29 dé dam bao khoang cach CyCpy 14 nho nhat, do vi tri may
nghién va may sang gan nhu kho thay d6i twong dbi v6i nhau, nhu vay ta chi
con cach thay d6i vi tri dong co va trong tim khung sao cho CxChynho nhat. Bai
toan dat ra 14 CxCny ndm cing phuong véi phuong thang dting (phuong y), va
ha thap trong tAm cum may sang dén muc thap nhat co thé. Pua cac dir lidu vao
bai toan thuc ta s& tim dugc cach bd cac cum hop Iy nhat. Két qua nay sir dung
cho muc dich tinh toan ldp dat khi thiét ké moi.

Két luan chwong 3

Trong chuong nay luin an da trinh bay phuong phap xac dinh két cau ludi
sang hop 1y va cac thong s6 PLH cua may sang rung v hudng doc lap tai do
cho cao ning suat va hiéu qua 1am viéc t6t nhat dé lam chuan cho céac thong s6
DPLH cia may sang rung vo hudng trén t6 hop nghién sang di dong.

Cu thé 1 xac dinh mot sé thong sb hop 1y cia sang rung vo hudng trén to
hop nghién sang di dong (véi t6 hop nghién sang di dong TNS-05 thi ung véi
cac thong sé a,=20°, me=3.6 + 4.2 kg, Cx =44540 + 67640 N/m, »=115+125
rad/s, wg.=125 + 135 rad/s, mpg= 70 + 80 rad/s) la cac gia tri dap irmg PLH tuong
duong véi cac thong s6 PLH chuén (ctia may sang rung vo hudng doc 1ap) theo
tiéu chi nang cao nang suat va hiéu qua lam viéc. Pong thoi st dung phuong
phap phan tir hitu han FEM tng dung trén phan mém NX12 dé tinh toan két ciu
hop 1y cia khung may khi thiét ké méi. Xac dinh mdi quan hé giita toa do trong
tdm cua cac cum trén to hop nghién sang di dong, tir d6 dua ra phwong an lap
cac cum mdy trén t6 hop dé dam bao rung lac phan khung nhé it 4nh huéng dén

qua trinh 1am viéc cia may sang rung v6 hudng trén to hop nghién sang di dong.
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Chuong 4
NGHIEN CUU THUC NGHIEM

Trong phan nghién ctru 1y thuyét da xac dinh duoc mot sd thong sd két cau
va thong sb 1am viéc phu hop voi cac thong s PLH dé nang cao ning suét va
hiéu qua ctiia may sang rung vo hudng trén to hop nghién sang di dong. Trong
chuong nay sé tién hanh do thir nghiém mat $6 thong s6. Két qua do dac thuc
nghiém duoc dung dé so sanh, kiém tra két qua tinh toan 1y thuyét va dua ra
nhiing két luan, danh gia sy dung dan cia md hinh dong luc hoc may sang rung
v6 hudng trén t6 hop nghién sang di dong. Po hiéu qua sang E(%) khi 1ap hai bo
thong sé trude va sau khi tinh toan hop 1y dé so sanh. Ngoai ra con do dac xac
dinh c4c luc rung dong do may nghién da va dong co dan dong tic dung lén
khung t6 hop dé 1am thong s6 dau vao trong qua trinh tinh toan dong luc hoc cta
may sang rung vo hudng lap trén td hop nghién sang di dong.

4.1. Nhiém vu va yéu ciu dit ra ciia nghién ciru thwe nghiém
4.1.1. Muc dich

- Xéc dinh lyc rung dong phat sinh tir may nghién va dong co dan dong tac
dung 1én khung may 1am théng s6 dau vao cho bai toan 1y thuyét;

- X4c dinh céc thong sé dong luc hoc ctia may sang rung trén t6 hop dé
kiém chimg két qua tinh toan 1y thuyét va 1am co s xac dinh mot sé théng sb
két cAu va thong sd 1am viéc hop 1.

4.1.2. Poi twong nghién ciru thure nghiém

T hop nghién sang di dong loai nho TNS-05 dang sir dung tai Lir doan 72-

BTL Cong binh.

4.1.3. Pia diém tién hanh
Cong truong thi cong cua Lir doan 72- BTL Cong binh.
Thoi gian: Tu ngay 15/10/2018 + 25/10/2018
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4.1.4. Yéu céu khi thue nghiém:

-Nam chic co so 1y thuyét ctia to hop nghién sang di dong phuc vu thi
nghiém. Thyc hién t6t quy trinh van hanh may.

- Ndm chic phuong phép tién hanh thi nghiém, thi nghiém theo dtng trinh
tu cac ndi dung.

- Chuén bi dung cu dﬁy du.

- Két n6i day tin hidu véi cac thiét bi chac chan.

- Tién hanh do day du cac thong sd di xac dinh.

Dam béo an toan tuyét doi cho nguoi va trang bi trong qua trinh thyc nghiém
4.2. Cac thong s do

Trong qua trinh 1am viéc ciia may sang rung vo hudéng trén t6 hop nghién
sang di dong ta tién hanh do céc thong sd sau:

- Bién d6 dao dong, van tdc rung va gia téc ctia may sang va khung may.

- Goc lac, van toc goc, va gia toe goc cia may sang va khung may.

- Téc d6 quay cua truc 1éch tam may sang.

- Toc d6 quay cua truc banh da may nghién.

- Tdc d6 quay cua truc dong co dan dong.

- Bién dang tai chan khung may va chan lap may nghién tir d6 xac dinh luc
kich dong lén khung ciia may nghién va dong co dan dong.
4.3. Trang thiét bi lam thuc nghiém
4.3.1. May va thiét bi cong tac

T6 hop nghién sang di dong TNS-05 dang str dung tai cong truong thi cong
ciia Lit doan 72 - BTL cdng binh. May nay cd cong suit nho, phu hop voi cac
cong trinh rimg nai, dé di chuyén phu hop véi ndi dung lam thyc nghiém, c6 thé
thay doi dugc goc nghiéng oo clia may sang rung vo hudng. D& thay doi cac mit

lu6i sang co kich thudc bao va kich thude 16 sang khac nhau. Co6 thé thay ddi
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dugc hé thdng 10 xo dan hdi ciia may sang, thay ddi duoc tée do quay w cua truc
1éch tdm theo hinh 1-5.
4.3.2. Cac dau do vén toc va gia toc PVB

Pé do gia tdc, van tbc may sang va khung may, st dung 03 dau do PCB do
Hang PCB ctia My ché tao nhu hinh 4-1. Pau do nay dugc ndi véi may sang va
khung may, cac thong sb k¥ thuat co ban cho trong bang 4-1

=
®4@<§5
3\‘ “—"—/

61514 Id

Hinh 4-1. Dau do bién dj, vén téc va gia t6c PCB
Bang 4-1.Cdc théng sé co ban cia diu do PCB- SN61524

STT Théng sb Gia tri Ghi chu
1 | Nhiét d6 moi truong -40 dén 125°C
2 | Pién ap tin hiéu dau ra 0déns5V
3 | Dong tin hiéu ra 4 dén 20mA
4 | Khoang lam viéc 0 dén 0.5 m Bién do
5 | Khoang lam viéc 0 dén 50 m/s Van toc
6 | Khoang lam viéc 0 dén 400 m/s? Gia toc

4.3.3. Pau do toc d6 vong quay HHT13

Pé do toc do vong quay cia truc léch tam may sang, toc do quay truc banh
da may nghién va truc dong co dan dong, sir dung 03 dau do toc do vong quay

HHT13, nhu hinh 4-2.
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Hinh 4-2. Pdu do toc do vong quay HHT13
Cac thong so co ban cua dau do HHT13 thé hién trén bang 4-2.
Bdng 4-2. Thong sé co ban cua dau do HHTI3

STT Thong sb Gia tri
1 | C6ng suat la-de toi da 1mwW
2 | Thoi gian xung Lién tuc
3 | Daido 5 +200000 vg/phut
4 | B chinh xac 0.01 %
5 | Budc séng la-de 650 nm
6 | Chum tia phan ky <1,5 mrad
7 | Buong kinh chum tia 4 x 7 mm dién hinh tai 2 mét
8 | Thoi gian hoat dong 8000 gio

4.3.4. Cam bién do khoang cach H7

02 Cam bién H7 dugc dung dé do khoang cach tir vi tri ciia né dén diém
phan chiéu theo nguyén tic tuong quan quang hoc, ding do bién do dao dong
cia may sang theo phuong x, y. Pay 1a loai cam bién do khong tiép xuc (hinh
4-3), do hang DATRON Cong hoa Ao san xuét. Tin hiéu ra ty 1& thuin véi gia
tri do. Cam bién duoc thiét ké gon, nhe, dé thao lép va su dung. Trong qua trinh
thi nghiém, nd duoc két ndi voi b thu thap dir libu NDAQ va vao may tinh

thong qua cong BNC.
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Céc thong s k¥ thuat ctia cam bién H7 dugc ghi trong bang 4-3.

Hinh 4-3. Cim bién do khodng cdch HT.

Badng 4-3. Cdc théng s6 ky thudt ciia cam bién H7.

TT | Thong sd Gia tri Ghi chu
1 | Kich thuéc (D x R x C) 150x40x136 mm

2 | Khéi luong 0.53 kg

3 | Goc lap dat - 20°+20°

4 Khoang do 0+500 mm

5 | Sai s tuyén tinh + 1%

6 |biénapdaura 1+10V DC

7 | Vitri ldp trén may cach mat duong 300800 mm

8 | Dién ap ngudn 10+30V DC

9 Nhi¢t @0 moi truong lam vige 5+50°C
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4.3.5. Xen xo do bién dang

Hinh 4-4. Ten xo do bién dang
Ten xo do bién dang 5x5 mm dung do bién dang chan khung.
4.3.6. Can dong ho
Can dong hd loai 100 kg dung can vat liéu.
4.3.7. Thiét bi ghi, khuéch dai va xir Iy tin hiéu
St dung thiét bi khuéch dai tin hiéu DAQP, DAWETRON 3020 cé chtic
nang nhan va khuéch dai tin hiéu tir thiét bi do va chuyén 1én may tinh. Thiét bi

khuéch dai tin hiéu va xt 1y tin hiéeu DAWETRON 3020 thé hién trén hinh 4-5

Hinh 4-5. Thiét bi khuéch dai tin hiéu DAQP

Pé ghi va xir Iy s6 liéu do dugc sir dung thiét bi 1a may tinh cai dit phan mém

Dasylab 11, hinh 4-6.
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Hinh 4-6. Mdy tinh cai phan mém DasyLab 11.0
- Puong ra cua thiét bi khuéch dai tin hiéu DAQP ndi véi may tinh qua
cong USB, tin hiéu vao may tinh duoc xur Iy bang phan mém DaSyLab 11.0.
4.3.8. Phan mém xir ly s6 liéu va may tinh
- Trong thuc nghiém st dung phan mém DasyLab 11.0 D6 1a phan mém bao
gdm 5 khoi mé dun dé thuc hién viée tiép nhéan, phan tich va xir 1y tin hiéu do.
Cac mo dun duogc xay dyng tir phan mém DasyLab 11.0; Trong do:
1) Khéi mé dun dé tiép nhan dir licu.
2) Khdi mé dun vé& d6 thi.
3) Khbi mo dun phan tich.
4) Khéi mé dun luu trir két qua.
5) Khbi mo dun hién thi dang d6 thi va dang sd.
- So dd cau tric cac kénh do bién do, van toc, gia tbc, g6c lic, van toc g0c lac,

gia tc goc lac ciia may sang va cua khung may nhu hinh 4-7

Hinh 4-7. So' d6 cdu triic cac kénh do khi thire nghiém
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4.4. Cac buéc to chire thwe nghiém
4.4.1. Chuan bi 1am thuc nghiém
4.4.1.1. Piéu Kkién thuc nghiém
Diéu kién thi nghiém 14 nghién sang d4 xay dung trong diéu kién da kho.
Qué trinh lam thi nghiém cho san pham da xay dung la da 1x2, 2x4, 4x6 va d4 mi sang.
4.4.1.2. Bo tri cac diu do va thiét bi do
So d6 b6 tri cac dau do nhu hinh 4-8 va hinh 4-9

MAY NGHIEN
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Hinh 4-8. So dé bé tri hé thong thi nghiém t6 hop nghién sang di dong

1- Pau do s6 vong quay truc dan ddng may sang, truc banh da mdy nghién va
truc dong co dan déng. 2- Pau do H7 do bién dé dao dong may sang. 3- Pau do
gia toc May sang. 4- Pdu do bién dang chin khung. 5- Xen xo do lic mdy
nghién tic dong lén khung mdy. 6- Pau do gia toc khung mdy. T- Thiét bi
DAWETRON 3020. 8- Mdy tinh xit Iy s6 liéu.
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Hinh 4-9. Hinh thé hién ldp cdc dau do 1én t6 hop nghién sang di déng
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4.4.2. Tién hanh thwc nghiém
4.4.2.1. Kiém tra may, kiém tra lip dit dau do va chuan bi vt liéu

Chuan bi d4 dung trong thi nghiém va céc loai luéi sang co kich thudc 16
sang khac nhau la 10x10 mm; 25x25 mm; 35x35 mm.

- Lap ludi sang 1én thiét bi may sang.

- Chinh gbc gbc nghiéng ludi sang & 0,o=20°.

- Kiém tra cac bu 16ng 16ng lién két ctua bd phan giy rung, b phan bao
vé, cac gbi 10 xo, mang xa, phdu nap dam bao chic chan.

- Kiém tra do cang day dai.

- Kiém tra cym giy rung xem c6 ket khong.

- Kiém tra két n6i hé théng dién, hé théng day dan vao bién tan, dong co
néu c6 bat thuong thi khic phuc ngay.

- Kiém tra niim diéu khién toc d6 va cac nat bAm xem da lam viéc binh thuong.

Tién hanh can vat liéu da nhu hinh 4-10

Hinh 4-10. Can dong ho loai 100 kg

Qua trinh 1am thi nghiém gom:

Can vat liéu dau vao gidng nhau, (20[kg]) dé dam bao cac 1an thi nghiém
thi vat liéu trén sang tuong ddi giéng nhau.

Can khdi lugng cac hat dudi sang c, [kg].

Can khoi lugng hat duéi sang di khong lot qua 16 sang b, [kg].
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Véi mdi mot te do quay truc 1éch tim ; 1am thi nghiém 3 1an ghi két qua

nhu bang 4-4
Bang 4-4. Tinh hiéu qua sang
SOTT ¢ (kg) b(kg) E (%)
Lan 1 C1 b; =
Lan 2 Cy b, =
Lan 3 C3 bs Es

Gia trj tinh hiéu qua sang ctia mdi thi nghiém & mot ché do tde do vong
quay khoi léch tim sé& 1y gia trj trung binh
E +E,+E,

3
Tu gia tr1 E ¢6 dugc ta so sanh ¢ cac ché d6 thuc nghiém khéac nhau dé

E. =E= (4.1)
danh gia hiéu qua sang.
4.4.2.2. Trinh ty cac buéc thue nghiém

- Budc 1: Tap két toan bé may moc thiét bi

- Budc 2: Lap dit cac dau do 1én thiét bi cong tac.

- Buée 3: N6 may, van hanh thiét bi cong tac.

- Budc 4: Van hanh t6 hop nghién sang di dong, do cac thong sd hoat dong
bién do, van tdc, gia toc, goc lic, van toc goc lic, gia toe goc lac ciia may sang
rung vo huéng va ctua khung may. Po van tdc truc 1éch tim ciia may sang, van
tdc banh da may nghién va van tdc truc dong co dan dong.

- Budc 5: Van hanh t6 hop nghién sang di dong.

- Khoi dong dong co dan dong.

- Gat nm diéu khién tdc dd truc dong co, diéu chinh dan téc do dong co
lén dén gié tri 16n nhat vé phia “+”.

- Pé may chay khong tai trong vong 2 phit quan sat may chay co gi bat

thuong thi khic phuc ngay.
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- Tién hanh do ¢ ché do khong tai tbc do vong quay truc 1éch tim n(vg/ph).
Bién do dao dong a, ax (m). Van tdc v, vi (m/s). Gia téc g, gk (M/s?). Goc lac
0,6, (rad), van téc goc lac 6,6, (rad/s), gia toc goc lac 6,6, (rad/s?) cia may sang

va khung may, Két qua dir liéu ghi cac gia trj vao bang (phu luc 3) va thé hién
trén hinh (tir hinh 4-12 d&én hinh 4-20). Thuc hién do & 3 ché do tdc do vong quay
truc 1éch tdm n;=900 vg/ph. n;=1150 vg/ph va nz=1400 vg/ph. Mbi ché do do 3
lan twong tng v6i 3 ché do6 tdc 6 vong quay truc 1éch tdm ny, Ny Va na.

- Thuc hién ciing & 3 ché d6 vong quay ni, Nz V& Nz nhung véi may co tai
100%, két qua dit liéu ghi vao bang s6 liéu thi nghiém (phu luc 3).

4.5. Xir Iy két qua thi nghiém

Két qua thu dugc sau khi tién hanh thi nghiém la cac thong sé dong luc hoc
ciia may sang rung vo hudng lap trén to hop nghién sang di dong va caa khung
may, c4c bién dang nén dit chan khung. Céc dang dir liéu duoc xuat ra duéi
dang file van ban (*txt). Stir dung cac phan mém xu ly s6 liéu c6 kha nhiéu nhu
DASYLab, LABView,...Trong luin &n, tac gia chon phan mém DasyLab11.0 dé
thuc hién viéc xir 1y dit lidu do va xuét ra dudi dang do thi.

Tién hanh do dac nhiéu lan dé xay dung mau chuan sau d6 xac dinh phan
bd chuan cia mau va danh gia sai s6 vai ly thuyét. Coi s6 lieu mdi lan do 1a mot
bién ngau nhién dic trung X; cho gia tri trung binh tinh theo xac suat cua tat ca
c4c gi tri ciia bién ngau nhién duoc tinh theo (4.2)

X = %Z X, (4.2)

Sai s6 ngau nhién d6i véi gia tri trulnlg binh cua bién ngau nhién dugc xéac

dinh theo cong thuc (4.3)

n

axz\/Z(Xi —X) (4.3)
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Sai s6 cua thuc nghiém 12 tong sai s6 ngau nhién véi sai sé két qua do, dé
so sanh, danh gia két qua nghién ctu ly thuyét véi két qua thuc nghiém, tién
hanh danh gié sai sb twong ddi vai ting thong sé tim duoc voi mdi thi nghiém
nhu cong thuc (4.4) sau

X, —X

X = ™ 100% (4.4)

LT

Trong khudn khé luan an thé hién sai sé cua ac thong s6 dong luc hoc cua
may sang rung vo hudng trén to hop nghién sang di dong ciing nhu thong sb
dong luc hoc cua khung may.

Pé tinh gdc lac cia may sang rung vo hudng trén té hop nghién sang di
dong. Dung cam bién H7 do khoang cach ta tién hanh do bién d6 dao dong theo
phuong y ctia may sang rung vo hudng tai vi tri trong tam Gsva vi tri cudi may
sang M. Gia sir bién d6 dao dong 2 vi tri theo phuong y lan luot 1a GsG’s Va
MM’ nhu hinh 4-11

Ml
Gt Lo N
G, M

Hinh 4-11. Bién dé dao dong vi tri trong tam va vi tri M ciia may sang
Tir tam giac G’sNM”, do 6 nho ta c¢6 goc lac may sang:
M'N
Tagfd=——=0; (rad 4.5
90-g-=0;  (rac) @5)

S

Tuong tu cach tinh véi goc lac cta khung trong qua trinh thi nghiém
4.6. Két qua do dac danh gia hiéu qua sang

Thi nghiém do hi¢u qua sang (do dac trén vat li¢u da dau ra loai da chuan
2x3) trén may khi sir dung két cau may véi bo thong sb 1a cac gia tri trung binh
(giita) trong vung tinh toan cac thong sb hop 1y & chuong 3 nhu sau:

oo =20°, m,=4.0 (kg) va Cy= 62474 (N /m),

Céc thong s6 két cau clia may dang sir dung trudc khi tinh toan hop 1y:
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aot =17°, Mo=4.4 (Kg) Va Cy= 64000 (N /m)

4.6.1. Két qua thi nghiém do hi¢u qua sang & cic ® khac nhau

Giit nguyén ba thong s6 & diéu kién thong s6 hop 1y 1am thi nghiém. Tién

hanh do & cic ché 6 vong quay khac nhau, két qua tinh toan dugc ghi vao cac

bang sau

Badng 4-5. Hiéu qua sang 6 toc do vong quay truc léc tam o=90(Rad/s)
S6TT | o (Radls) ¢ (kg) b(kg) E (%) Ew (%)
Lan | 20 2.12 89.4
Lan 2 90 20 2.08 89.6 89.3
Lan 3 20 2.2 89

Bang 4-6. Hiéu qua sang 6 toc do vong quay truc léc tim o=110(Rad/s)
S6 TT | o (Rad/s) ¢ (kg) b(kg) E (%) Ew (%)
Lan | 20 1.74 91.3
Lan 2 110 20 1.8 91.0 91.6
Lan 3 20 1.62 91.9

Bang 4-1. Hiéuqud sang ¢ téc dd vong quay truc léc tam o=120(Rad/s)
S6 TT | o (Rad/s) ¢ (kg) b(kg) E (%) Ew (%)
Lan 1 20 1.18 94.1
Lan 2 120 20 1.3 935 94.0
Lan 3 20 1.12 94.4

Badng 4-8. Hiéu quad sang & toc do vong quay truc léc tam o=135(Rad/s)
S6TT | o (Radls) ¢ (kg) b(kg) E (%) Ew (%)
Lan 1 20 1.76 91.2
Lan 2 135 20 1.74 914 91.07
Lan 3 20 1.88 90.6

Badng 4-9. Hiéu quad sang & toc do vong quay truc léc tim o=145(Rad/s)
S6TT | o (Radls) ¢ (kg) b(kg) E (%) Ey (%)
Lan 1 20 1.98 90.08
Lan 2 145 20 2.04 89.8 89.8
Lan 3 20 2.06 89.6

Tir két qua do hiéu qua sang theo cac bang 4-5 dén bang 4-9 tai cac toc do
khac nhau cua khéi 1éc tam: ©=90+145 (rad/s). Nhan thay hiéu qua ting dan tir
89.3% dén 94% dat max & ®=120 (rad/s), sau d6 giam dan vé 89.8%.
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Tiép tuc 1am thi nghiém do hiéu qua sang khi thay d6i cac thong sb con

lai twong tw qua trinh 1am thi nghiém v&i thong sé toc d6 vong quay. Két qua

cling dugc ghi vao cac bang.

4.6.2. Két qua thi nghiém do hiéu qua sang giira hai b thong s6

Str dung b thong sb két cau hop 1y trong ving tinh todn & chuong 3:
oo =20°, my=4.0 (kg) va C,= 62474 (N /m) va bd cac thong sb két cdu cua

may dang sir dung thuc té trudce khi tinh toan hop 1y: ag =17°, me=4.4 (Kg) va
Cx= 64000 (N /m)

Két qua thi nghiém véi cac gia tri ® khac nhau dugc ghi vao bang sau:

Bang 4-10. Hiéu qud sang ¢ toc dé vong quay truc léc tam o=110(Rad/s)

, ® Bo thong | B6 thong s6 may str dung trude khi | Chénh léch
SO TT | (rad/s) | so hop ly hop ly hiéu qua
Ew(%) |c(kg) [b(kg) [E(%) |Em(%) | Sa"9 (%)
Lan 1 20 4.22 78.9
Lan2 | 110 91.6 20 4.28 78.6 78.6 14.2
Lan 3 20 4.35 78.25
Badng 4-11. Hiéu qud sang ¢ téc dd vong quay truc léc tam o=120(Rad/s)
, ® B6 thong | B6 thong s6 may sir dung trude khi | Chénh 1éch
SO TT | (rad/s) | so hop ly hop ly hiéu qua
Ew(%) |c(kg) [b(kg) [E(%) |Em(%) | Sa"9 (%)
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
Bdng 4-12. Hiéu qud sang ¢ toc do vong quay truc léc tam ®»=135(Rad/s)
, ) B6 thong | BO thong s6 may sir dung trude khi | Chénh 1éch
S6 TT | (rad/s) | sé hop Iy hop 1y hiéu qua
Ew(%) |c(kg) [b(kg) [E(%) |Ew (%) | San9 (%)
Lan 1 20 4.21 78.95
Lin2 | 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 4-10 dén bang

4-12 nhén thdy ¢ cing mét tbc d6 vong quay khdi 1éch tAm o thi hiéu qua sang
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chénh 1éch dang ké gitra hai bo thong sb két ciu. Cu thé véi cac thong sb két ciu
hop 1y ciia may sang rung vo hudng trén t6 hop nghién sang di dong cho hiéu
qua sang tang 18n tir 13.2 dén 14.2 % so v6i cac thong s két cau trude do cua
may khi chua c6 bo thong sd két cau hop 1y.
4.7. Két qua thi nghiém do dac xac dinh lwc rung dong do may nghién ép da
va dong co din dong tac dung Ién khung may

Céc thi nghiém do dac dé xac dinh lyc rung dong do may nghién ép da va
dong co dan dong tac dung 1én khung may duoc luan 4n trinh bay ¢ muc 2.1.4.2
ctia chuong 2 nham dua cac gia tri lyc vao hé phuong trinh vi phan chyén dong
cta t6 hop nghién sang di dong. Do viy trong chuong thuc nghiém nay luan an
khong trinh bay lai.
4.8. Két qua do thi PLH thi nghiém khi chay ché @6 cé tai

Tién hanh 1am thuc nghiém trén t6 hop nghién sang di dong, chay thiét vi &
ché d6 1am viéc c6 tai voi =120 rad/s, cac thong sé dau vao duoc dat ¢ ché do

may hop 1y nhu chuwong 3. Két qua do duoc thé hién & cac d6 thi hinh sau:

Chuyén vi hédp sang theo phwong x Chuyén vi hdp sang theo phwuong Y
—. 0.006 __ 0.01

= =
= 0.004 =

= >, 0.005
£ 0.002 £
=
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= -0.002 =

= "B -0.005
= _0.004 =

= [
< _o.0o06 . -0.01

T.gian t (s) T.gian t (s)

Hinh 4-12. D6 thi thiee nghiém chuyén vi may sang rung theo phirong x va y

Van t8c hdp sang theo phuong x 5 thi van téc hdp sang theo phuaongy
0.03 0.6
.02 0.4
0.01 0.2

© 0

-0.01 d
-0.02 0.2
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-0.04 - -0.6
T.gian t (s) T.gian (s)

Vitoe phuong y (m/s)

-0.4

Vtch. sang phutong x (m/s|

nh 4-13. Do thi thuc nghiém vdn toc may sang rung theo phirong x va y

L
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__ Gia toc hop sang theo phwong x B8 thi gia t8c hép sang theo phurong vy
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Hinh 4-14. D6 thi thuc nghiém gia toc may sang rung theo phuong x va y

* Nhin xét cac thong s6 dong lwe hoc may sang rung trén té hop

Tir cac do thi hinh 4-13 dén hinh 4-14 nhan thay gia tri thay do6i cac thong

s6 dong lyc hoc cuia mdy sang rung trén to hop nghién sang di dong nhu thong

sO bién d6 dich chuyén theo phuong x 13 tir khoang: -4.3x1073 + 4.3x10- m, theo

phuong y 1a tr khoang: -5.5x103 =+

5.5x10°% m. Van téc dich chuyén theo

phuong x la tir khoang: -0.28 + 0.28 m/s, theo phuong y la tir khoang: -0.42 +

0.42 m/s. Gia toc dich chuyén dich chuyén theo phuong x 1a tir khoang: -22+ 22

m/s?, theo phuong y 1a tir khoang: -40+

40 m/s? .

Chuyén vi khunng may theo phuong x Chuyén vi khung phuong vy
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Hinh 4-15. Do thi thuc nghiém chuyén vi khung theo phwong x va phirong y
van téc khung may phwong x Van t6c khung phwuwong Y
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Hinh 4-16. D6 thi thuc nghiém van

toc khung theo phwong x va phwong y

ia toc khung Mmay theo phwong x
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Hinh 4-17. D6 thi thuc nghiém gia toc khung theo phwong x va phwong y
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* Nhan xét cac thong s6 dong lwe hoc khung may

Tir cac dd thi hinh 4-15 dén hinh 4-17 cho thay gia tri thay doi ciia cac thong
s6 dong luc hoc cua khung t6 hop nghién sang di dong nhu thong sb bién do
dich chuyén theo phuong x 14 tir khoang: -0.9x107 + 0.9x10°% m, theo phuong y
1a tir khoang: -1.5x10° + 1.5x10° m. Van tdc dich chuyén theo phuong x 1a tir
khoang: -0.09 + 0.09 m/s, theo phuong y 1 tir khoang: -0.17 + 0.17 m/s. Gia toc
dich chuyén dich chuyén theo phuong x 1a tir khoang: -6.5+ 6.5 m/s?, theo
phuong y 1a tir khoang: -9+ 9 m/s2,

Goc lac hdp sang rung vo hwrong Goc lac khung may
0.03
0.06 .
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Hinh 4-18. Do thi thuc nghiém goc lac may sang va khung
Van t8c géc lac hdp sang rung vé hwdng | van toc goc lac khung may
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Hinh 4-19. Do thi thuc nghiém van toc goc lac may sang va khung
Gia t8c goc l3c hdp sang rung vo hwdng Gia téc goc 13c khung may
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Hinh 4-20. D6 thi thuc nghiém gia toc géc lac may sang va khung
* Nhin xét vé géc lic
T hinh 4-18 thiy thong s6 vé goc lic ciia may sang rung vo hudng co hién

tugng tang giam theo chu ky, vé gia tri dao dong trong khoang -0.037+0.037 rad
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=0.074 rad (~4.3%). Céc thong sb vé goc lic cua khung rat nho (bd qua lic khai
dong) goc lic khung ~ 0.0135 rad~ 0.8° trong qua trinh 1am viéc.
* So sanh két qua giira 1y thuyét va thuwe nghiém

Tir @6 thi cac théng sé dong luc hoc ciia may sang rung trén to hop nghién
sang di dong theo 1y thuyét tir hinh 2-16 dén hinh 2-24 va theo thuc nghiém tir
hinh 4-12 dén hinh 4-20 nhéan thay: Vé kiéu dang dd thi cac thong sb dong luc
hoc ctia may sang rung trén t6 hop nghién sang di dong co sy twong dong giira
tinh toan 1y thuyét va thuc tién. Cac thong s6 dong luc hoc theo phuong x 6n
dinh va nho hon so véi phuong y, diéu nay do trong qua trinh 1am viéc phuong y
bi 4nh hudng ctia luc nghién da theo chu ky 16n hon so véi phuong x.

V& gia tri cac thong s6 dong luc hoc ciia may sang rung trén t6 hop may co
sai khac nhét dinh, nguyén nhan sy sai khac nay co6 thé 1a do cac gia thiét khi
xay dung mo hinh bai toan dong luc hoc.

Pé tinh gia tri sai khac cua cac thong s6 dong luc hoc giita 1y thuyét va
thuc nghiém ta tién hanh do trén cac d6 thi twong tng, md gi tri do 3 1an rdi lay
gia tri trung binh ctia 3 1an do va ghi nhu:

Bdng 4-13.Bang do gid tri thong so bién dg Iy thuyét va thure nghiém & w;

SO TT At Asn Ayt Aytn

Lan do 1 Axitt Axin1 Ayiu Ay
Lan do 2 A Astn2 Ay Aytn2
Lan do 3 Axit3 Axtn2 Ayits Aytn2

Tinh bién d6 dao dong 1y thuyét theo phuong x

A(It — A(I’[l + AéltZ + A<|t3 (46)

Tuong tu s€ thuc hién véi cac thong ) dong luc hoc khac ciia may sang

rung vo hudng trén to hop nghién sang di dong. Két qua do dac va so sanh tir
bang 4-14 dén bang 4-17.

Thong s6 dong luc hoc may sang rung trén to hop nghién sang di dong thé
hién nhu bang 4-14.
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Bang 4-14. So sanh sai khdc gid tri thong so ' dong luc hoc ciia may sang rung
trén t6 hop nghién sang giita 1y thuyét va thuc té

Bién d§ Vian téc Gia toc
® AJ103m | Ay[103m] | wvx[m/s] vy[m/s] | ax[m/s?] | ay[m/s?]
[rad/s] ]
L| TT |LT| TT LT | TT | LT | TT |LT|TT|LT|TT
-
120 8 | 86 |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

Sy sai khac giita tinh toan Iy thuyét va do thuc té ciia goc lac may sang
rung trén to hop duoc thé hién trén bang 4-15.

Bang 4-15. So sanh sai khdc gid tri goc lic, vdn toc va gia toc géc lac cua may
sang rung trén to hop nghién sang giita ly thuyet va thue té

Goc lic (o) Van toc goc lic Gia toc goc liac
® [102 rad ] [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

- Cac thong s6 dong luc hoc cua khung t6 hop nghién sang di dong co:

Kiéu dang d6 thi cac thong sé dong luc hoc ciia khung t6 hop nghién sang
di dong nhan thiy c6 su tuong dong giira tinh toan 1y thuyét va thuc tién. Cac
thong s6 dong luc hoc theo phuong x 6n dinh va nho hon nhiéu so véi phuong
y, cac thong s6 dong luc hoc theo phuong y c6 tinh chat ting giam theo chu ky
do trong qué trinh 1am viéc diéu nay do trong qua trinh 1am viéc phuong y bi
anh huong ctia luc nghién da theo chu ky.

V& gia tri cac thong sb dong luc hoc cua khung t6 hop mdy c6 sai khac nhat
dinh, gia tri sai khac duoc thé hién ¢ bang 4-16 dudi day.

Bang 4-16. So sdanh sai khac gia tri thong so dong luc hoc cua khung t6 hop
nghién sang giira Iy thuyét va thuc té

Bién dd Van téc Gia toc
o
(rads] AJ10°m] | AJ10°m] vx[m/s] wlm/s] | ax[m/s?] | ay[m/s?]
LT | TT LT TT LT TT | LT | TT LT |TT |LT | TT




129

120

0.8

0.9

134 | 15

0,08

0,09

0,15

0,17

6

6510 | 9

111

9.33

111

11.7

8.3

10

Sai khac (%)

Sy sai khac ctia goc lac khung to hop giita 1y thuyét va thyuc té dugc thé

hién trén bang 4-17 dudi day.

Bang 4-17. So sanh sai khac gia tri goc ldc, vin toc va gia toc goc ldc cia
khung t6 hop nghién sang giita Iy thuyet va thie té

® Goc ldc khung (ax) | Van téc goc lac Gia toc goc liac
[rad/s] khung khung
[102 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 thiy gia tri cac thong sé dong luc hoc ciia may
sang rung vo hudng trén to hop nghién sang di dong nam gan véi cac gia tri tinh
toan ly thuyét.

Su sai khac cua tinh toan 1y thuyét va do dac thuc nghiém cac thong sb
dong luc hoc ctia may sang rung trén to hop nghién sang di dong (< 11.7% bang
4-16) nam trong pham vi cho phép qua d6 cho phép danh gia mic d6 chinh xac
cia mod hinh dong luc hoc xay dung ¢ chuong 2 1a c6 thé chdp nhan duogc. Mo
hinh dong luc hoc dugc xay dung dung dé tinh toan 13 dang tin cdy.

Viéc str dung mo hinh dong luc hoc da xay dung cho phép x1r dung trong
c4c tinh toan tiép theo ctia may sang rung lap trén t6 hop nghién sang di dong
nhu tinh toan cac thong sb hop 1y nhdm ning cao ning suat va hiéu qua lam viéc
cta t6 hop. Pay 13 co s& dé xay dung bai toan tinh toan thiét ké hop 1y td hop
nghién sang di dong tai Viét Nam.
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Két luan chwong 4

Trong chuong nay Nghién cuu sinh da trinh bay muc dich ctia nghién ctru
thuc nghiém, cac thong sd can do dac khi tién hanh lam thyc nghiém va cong tac
chuan bi thuc nghiém.

Do hiéu qua sang cua mdy sang rung vo hudng trén td hop nghién sang di
dong duoc thuc hién trén may thuc t& TNS-05 trudc va sau khi sir dung bd thong
s6 hop Iy nham danh gia tinh hiéu qua cta bo thong sb hop 1y.

Po dac cac thong s6 dong luc hoc ctia may sang rung trén to hop nghién
sang di dong duoc thuc hién trén may thuc té TNS-05 nhiam:

- Po dac cac luc rung dong tir cum may nghién va dong co dan dong tac
dung lén khung may.

- So sanh két qua do cac thong s6 dong luc hoc ctia may sang rung trén to
hop voi céac tinh toan 1y thuyét dé danh gia tinh dung dan cta viéc xay dung mo

hinh dong luc hoc & chuong 2.
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KET LUAN

Qua trinh nghién ctru ludn an d3 giai quyét cac ndi dung chinh sau:

1. Phan tich tong quat tinh cAp thiét, pham vi sir dung cta t6 hop nghién
sang di dong, tir d6 xay dung muc tiéu nghién ctru. Ddng thoi phan tich tong
quan cac van dé lién quan dén ndi dung nghién ciru cua luan an 1am co so cho
viéc xac dinh ndi dung va phuong phap nghién ctru. Qua do6 luan an da dat duoc
nhimg két qua ¢ tinh méi va thuc tién 1 xay dung duoc mé hinh tinh toan dong
luc hoc ciia may sang rung vo hudng trén t6 hop nghién sang di dong co tinh
dén yéu t6 anh hudng rung dong ctia cum may nghién va déng co 1én khung bé
may no6i chung va 1én qua trinh lam viéc cia may sang rung trén trén to hop
nghién sang di dong noi riéng. Ngoai ra con ké dén anh hudng cua nén dat dan
héi noi to hop dimg lam viéc.

2. Da xéc dinh cac thong s6 két cu (hinh hoc) hop Iy (L, =34.7d ) clia
ludi sang va ving thong s6 DLH chuan (bang 3-6). Str dung phwong phéap qui
hoach thyc nghiém xac dinh cac théng sé hop Iy cia may sang rung vo hudng
lam théng s6 dau vao. Tir d6 xac dinh duoc mot s6 thong s6 hop 1y (a,=20°,
mo=3.6 + 4.2 kg, Cx =44540 + 67640 N/m, =115+125 rad/s, m4.=125 + 135
rad/s, wne= 70 + 80 rad/s) nham nang cao ning suat va hiéu qua lam viéc to hop
nghién sang di dong. Két qua do dac thuc nghiém cho hi¢u qua sang tang 13.5%
(bang 4-11) & bo thdng s6 hop 1y so voi bo thong s6 may dang st dung.

3. Pa xay dung duoc phuong phap do dac thuc nghiém trén t6 hop nghién
sang di dong TNS-05 dé xac dinh mot sd thong sd dau vao va kiém chung lai
cac két qua nghién ctu 1y thuyét vé PLH ctua may sang rung v hudng trén to
hop nghién sang di dong véi két qua sai s6 do dugc < 11.7% (bang 4-16). Két
qua nay cho phép danh gia sy dung dan ctia moé hinh dong luc hoc da xay dung,

tir 6 1am co so khoa hoc cho nhiing tinh toan tiép theo.
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HUONG NGHIEN CU'U TIEP THEO CUA LUAN AN

Ngoai nhitng van dé ma ludn an da 1am duoc, khi nghién ctru vé dao dong cua
méy sang rung vo hudng lap trén t6 hop nghién sang di dong noéi chung va dao dong
ctia khung noi riéng, ludn 4n con c6 van dé can tiép tuc nghién ciru do 1a:

Bai toan dong luc hoc ciia may sang rung vo hudng lap trén t6 hop nghién
sang di dong dang xem xét 14 bai toan phang nén trong twong lai c6 thé phat

trién thanh bai toan khong gian thi mé hinh sé& sat véi thuc té hon.
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PHU LUC

Phu luc 1: Phuong phap qui hoach thuc nghi€m tinh toan hop ly may sang
rung v6 hudng, ghi két qua tinh hiéu qua sang.

Phu luc 2: Chuong trinh tinh toén, sé liéu dau vao hé PTVP, xac dinh
trong tdm c&c cum trén t6 hop nghién sang di dong.

Phu luc 3: Bang s6 liéu thyc nghiém



