


TRUONG PAI HOC CONG NGHIEP HA NOI

Nguyén Vin Thz"lng (Chu bién)
Pham Thi Minh Hué, Pham Vin Dong
Nguyén Vin Luat, Hoang Xuin Khoa

Giao trinh
DAO DONG KY THUAT
TRONG THIET KE CO KHI

—

TRUN 720 BB, Vi vhi
|

et g dn
:w‘;L057{5 /

——

N
¢

RTIN|

@ NHA XUAT BAN KHOA HQC VA KY THUAT




MUC LUC

BOINOIBDAU ... D t8e o tn b anh.onb oot doi T 1LCC 7

Chuaong 1
MO TA DONG HOC CAC QUA TRINH DAO DONG

16 DAO DONG IR HO A S b e i il s ) L L O 9
1.1.1. Céac tham sb dong hoc cua dao dong diéu Bod ot it ARl O.00 . 9
1.1.2. Biéu dién phirc dao d0ng diéu hOA ........cvevevereeeeeeeeeeereeeeeessessenens 12
1.1.3. Téng hop hai dao dong diéu hoa cung phuong va cing tan s6........ 12

1.2, DAOPONG,TUANHOAN. ../ s a g Enr et spt e ook o e fon 14
1.2.1. Cac tham s6 dong hoc cua dao dong AR R OAR i 14
1.2.2. Téng hop ha‘i daf) dc}n’g diéu hoa c6 cung phuong khéc tan sé
vGi ty 1€ gifra hat tan s0'1a'so hihw t§ ...{.U Sl Al S se LI 15
1.2.3. Phén tich Fourier cdc ham tudn hoan .............ocoooovoeoevooo 16
1.2.4. Biéu dién cac ham tuan hoan trong mién tan s8 .............ocooovooii. 18
1.2.5. Biéu dién dao dong tuan hoan trén mat phang pha ......................... 20

1.3. DAO DPONG KHONG TUAN HOAN......coooireirereeeeoeeeeoeeeeeeoeoe 21

1.3.1. Biéu dién phan tich Fourier cic ham khong tuan hoan ... 21

I RO AN TOC TIORGOS et et £ 23

ORI T T T B o e e £t bl e S R R 24




Chuong 2
DAO DONG TUYEN TINH CUA HE MOT BAC TV DO
2 1. DAO DONG TU DO KHONG CAN .....cconecrmenermitiisseas e 25
2.1.1. Cac vi du vé thiét 1ap phuong trinh vi phan dao dong ....................... 26
2.1.2. Tinh toan dao dong tu do khong can .......ccevievevicivrnninnceinnn, 30
2.1.3. Xac dinh tham s6 do cimg ctia hé dao dong .......cccccevevevevrvnnn. . 33
2.2. DAO PONG TU DO CO CAN .......oon.oomcerernonioitee i R N 39
2.2.1. Tinh toan dao dong tu do c6é ma sat nhot ..ol 39
2.2.2. Tinh toan dao ddng tur do co.ma satkho .........c..cecccoeeoicis s L0 TES 47
2.3. DAO PONG CUONG BUC CUA HE CHIU KICH PONG
DI HO A ..o e eesesesosssssassssssassmonssnressssnss ot e S e A D TSI 52
2.3.1. Cac dang kich dong va phuong trinh vi phdndao dong ......................... 52
2.3.2. Tinh toan dao dong cudng birc khéng can ...................o 57
2.3.3. Tinh toan dao dong cudng birc c6 ma sat nhot ... 64
Cau hoi 0N tAP ChUONZ 2 ..o e, 67
Chuong 3
DAO DONG TUYEN TINH CUA HE NHIEU BAC TU DO
3.1. THIET LAP PHUONG TRINH VI PHAN DAO DONG ..ccoiievieensniisen 68
3.1.1. Phuong phép sir dung phuong trinh Lagrange loai II .............. R 68
3.1.2. Phuong phap IUC ....ccieiiiiniiniiaininniinnmsisiibasisssnasaninase ddussssnsatansasios 75
32. DAO PONG TU DO KHONG CAN ottt it ido bbb ittt T
3.2.1. Cac thn sb riéng va cic dang dao dOng Héng ..i.iib.iiieicussbesssissin 1
3.2.2. Dang ma tran ctia phuong trinh dao dong va tinh chat tryc giao
ClIA CAC VECHO TIBIE ....c.revomnesssesssansasmssiessrsbiasnnsassalical SRR R
3.2.3. Toa d6 chinh va 10a 0 SUY FONE ...cvvrirerrureesssussesssssssassssssasasseszss 86

et s et Ry




3.3. DAO DONG TU DO CO GCAN AL M GAL L AL L A A 32 a0, 93

3.3.1. Phuong phap giai truc i PR . g ey 4y 94
3.3.2. Phuong phap ma tr@n dang MeNE ......c.ueeesraesserssssassssesssssonsssossossssnes 99
3.4.DAO DONG CUONG BUC KHONG CAN CHIU KiCH BONG
DIEU HOA. -ovcviee t SNGIRIR SN SANU. SN NRIQ, LOQE 10 GRS I, Sk o, 104
3.4.1. Phuong phap giai truc depuaid oot paid oda.m Rl snl L AL 104
3.4.2. Phuong phap t0a.d0 chinh ... R0 LM SRR LG, oot 108
3.5. DAO PONG CUONG BUC CUA HE CO CAN CHIU KICH PONG
BIEU HOA o s it ot i it bt T it ra el By ooy, 109
3.5.1. Phuong phip ma trandang HeNE ..c..i.cvee-beriadesmsenceoppbar ssostie s doefeses 109
3.5.2. Phuong phap DIen A0 PhirC = it i b eoninn: coostode caraloredasssFre b abrces 112
CAnhoi OnBDChIAND 30, . 8. . e re s brsonsibnsessss aorsansbab Tndilunkohdes ook be ot e~ 116
Chuong 4

PHUONG PHAP SO TRONG DAO DONG KY THUAT
4.1. PHUONG PHAP XAP XI XAC PINH TAN SO RIENG NHO NHAT ...119

B N e R Ay IR ks eriasassatssshsansnshanes sisasessanasnsiasasins 119
439 Phuono phap Grammel ... 505 i e St A G i AR R 16 122
49 PHUUGNGPHAP RAYLEIGH » RITZ i sivossi tbmndan-siinsnit.- o 124
4.3. ROI RAC HOA HE CO KHOI LUGNG PHAN BO LIEN TUC.
PHIONG PHAP PHAN TUO HOUHAN .. B ol 127
Chuong 5

(YNG DUNG PHAN MEM MAPLE GIAI BAI TOAN
VE DAO DONG TRONG KY THUAT




———'——"—'—"—“‘—"ﬁ*

S.1. NHUNG CAU LENH CO BAN TRONG MAPLE KHI GIA]

BAI TOAN VE DAO DONG ....ccovniserssnsisbptassssssssseseshussesistoso U 137
3.1.1. CAC Phép tOAN ...cccciiviiiiiiiiisgensinestongsostorsasessantonsstposse et 137
5.1.2. Lénh cua Maple (Maple INDut). . .. o coonssiresnssanstas ooseaesutt s 138
5.1.3. Pon gian (rit gon) biéu thirc (bang 1énh simplify) ......coooer . 138
5.1.4. Thay gia tri cho bién trong biéu thirc ........ccceiemnrerviuiveisiroionrnnn, 138
5.1.5. Dinh nghia hAMme SO ....essessessesssniliibibn o atsd it ieh T ol SO 138
5:1.6. Pinh nghia ham timg khic |L...0, LA DL IS LN S e ere 138
5.1.7. Giai phuong trinh va hé phuong trinh .............0 ..., 139
5.1.8. Giai phuong trinh va hé phuong trinh vi phan ............................. 139
5.1.9. Tinh dao ham cta ham mot bién .......ccclooeieeiieieiiiee et 139
S0, VBRI s S S M N, 140

5.2. MQT VAI Vi DU VE GIAI BAI TOAN DAO PONG

BANG PHAN MEM MAPLE ... e R s 142

TAILIEU THAM KHAOQ ........0.ecr WP e DR e e e 163




Loi noi dﬁu

Dao dong k¥ thuat 1a mot pham tri hét sirc quan trong trong dong luc hoc néi
chung va dong luc hoc may noéi riéng. Néu truéc day viéc tinh toan va thiét ké
méy chu trong nhiéu vé bai toan tong hop déng hoc thi ngay nay do céc yéu
cau vé nang cao tudi tho ctia may, tang chat luong dau ra san pham va yéu cau
san xuat linh hoat, vin dé dao dong k¥ thuat dac biét duoc quan tam.

Giao trinh Dao dong ky thuat trong thiét ké co khi dugc bién soan theo Dé
cuong chi tiét hoc phan Dao dong ky thuat ctiia Truomg Dai hoc Cong nghiép
Ha Noi. Noi dung cuia cudn giéo trinh dugc chia thanh nam chuong:

- Chuong 1, 2 va 3 duogc bién soan theo dé cuong chi tiét dao tao sinh vién
trinh d6 dai hoc cac nganh ky thuat nhu Co khi, Co dién tu,
6 t6... Noi dung cua cac chuong nay nham cung cép cho sinh vién cac
kién thirc vé dong hoc cac hé dao dong trong k¥ thuat, dao dong tuyén
tinh ctia hé mét béc tu do va hé nhiéu bac tu do.

- Chuong 4 gidi thiéu phuong phap sd giai quyét cac bai toan vé dao dong
phi tuyén trong cac hé thong co khi. Ndi dung cua chuong 1a nhimg kién
thirc tham khao va dao tao hoc vién sau dai hoc thudc cac nganh ky thuat.

- Chuong 5 huéng din cach sir dung phan mém Maple nhu mdt cong cu
dic luc trong viéc giai quyét cac bai toan vé dao dong ky thuat. Pay la
nhimg kién thirc ning cao ma nhom tac gia bién soan dung lam tai lidu
cho sinh vién tham khéo khi tham dy ky thi Olympic Co hoc toan qudc td
chirc hang ndm ciing nhu cho nhiing hoc vién muén tim hiéu sau vé
phuong phap giai l6p bai toan dao dong bing may tinh.

Cuén Gi4o trinh Dao ddng ky thuit trong thiét ké co khi dugc bién soan
dua trén su tdng hop, chat loc tir cac tai ligu dao dong k¥ thuat trong va ngoai
nudc, cdng thém nhirng kinh nghiém giang day nhiéu nim cia nhom tac gia la
cac thdy cd trong Khoa Co khi, Truong Dai hoc Cong nghi¢p Ha Ni:




ThS. Nguyén Van Ludt (chuong 1), TS. Pham Thi Minh Hué (chuong 2) v;
TS. Nguyén Van Thing, TS. Pham Vin Dong, ThS. Hoang Xuin Khog
(chuong 3, 4, 5). Cudn gido trinh nay cung voi cudn Tai liéu huong dan thi
nghiém dao dong ky thuit tro thanh b tai liéu hoan chinh giup sinh vién, hoc
vién sau dai hoc cua Trudng Pai hoc Cong nghiép Ha Noi tim hiéu sau va déy
du vé dao dong ky thuat tir 1y thuyét t6i thuc hanh.

Nhom téc gia xin chan thanh cam on cac dong nghiép trong Bo mén Co - Sire
bén, Khoa Co khi, Truong Pai hoc Cong nghiép Ha NGi ve nhimg y kién déng
g6p va giup d& quy bau trong qua trinh bién soan cudn gido trinh nay.
Dé cudn gido trinh duoc hoan thién hon trong lan tai ban sau, nhém tac gia
mong nhan dugc nhing y kién déng gop cua doc gia. Moi y kién déng gop xin
giri vé dia chi sau:

TS. Nguyén Vin Thing

Khoa Co khi, Trudéng Pai hoc Cong nghiép Ha Noi

Email: thangspbstu@mail.ru
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