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Chwong 1: Giéi thiéu mén hoc

1.1. VI TRi MON HOC

Nguyén ly—Chi ti€t may 12 mon hoc thudc nhém k§ thuit co s3, 1a mdt mic xich quan
trong lién két giita cdc moén khoa hoc cd bdn va k§ thuat chuyén nganh. Mon hoc nay cung
cip nhitng ki€n thifc c6 ban vé mdy, co cdu (bd truyén) va chi ti€t mdy, tir d6 c6 thé van
dung d€ nghién citu cic mon hoc khic nhu: mady cit kim loai, may ndng nghiép, may ché&
bién ...

1.2. DOl TWONG NGHIEN CUU

D6i tugng nghién cifu clia mon hoc 12 may, co cau va chi ti€t may

- Mdy: 1a tap hdp nhitng cd cAu c6 nhiém vu bién d6i hoic st dung ning lugng d€ tao ra
cong c6 ich. Nhu vdy mdy ciing bao gdm cédc vit thé chuyén dong nhung c6 nhiém vu cao
hon cd ciu 14 bi€n ddi hoic sit dung ning lugng tao ra cdng cé ich.

Theo cong dung mdy dugc chia thanh 2 loai

+ M4y bién d8i ning lugng: gdm may bién ddi tif co ning thanh ning lugng khéic
nht mdy nén khi, may phdt dién..; may bi€n ddi tir ning lugng khac thanh cd ning (thudng
dugc goi la dong co) nhu dong co dién, dong co d6t trong, tuabin thuy lyc ...

+ M4y cong tdc 1a nhitng mdy st dung cd ning d€ 1am thay ddi trang thdi, tinh chat,
hinh dang, kich thu6c, vi tri ... ciia cdac vat thé. Vi du nhu mdy cit got kim loai, mdy ndng
nghiép, may van chuyén... ‘ ) ‘ o

Theo phuong phap di€u khién, mdy dugc chia thanh: may diéu khién bang tay, may ban
tur dong va may ty dong. Trong may ty dong, tat ca cac nguyén cong déu dugc thyc hién theo
chuong trinh dinh san, nho str dung cac thiét bi dién tir, dién — khi neén, dién — thuy lyc,... vi
du: may cat kim loai di€u khién theo chuong trinh s6 CNC (Computerized Numerical Control),
cac may san xuat dugc di€u khién theo chuong trinh 16-gic PLC (Programed Logic Control),...

V& mit chifc ning, c6 thé coi mdy 1a mot hé thdng bao gdm céc bd phan chiic ning
quan hé chit ché theo sd dd sau:

Ngudn dong .| BO truyén va bién .| B chdp .| Ddi tugng
luc d6i trung gian hanh gia cong

A

A 4

Bo6 diéu khién

Hinh 1-1: So do cdu tao may

- Co cdu: 1a tip hgp céc vat thé cé chuyén dong xdc dinh 1Am nhiém vu truyén hay bién
ddi chuyén dong.
Céc loai co cau chu yéu dung trong nganh co khi:

+ Co céu nhiéu thanh.

+ Co cau banh réng (truyén dong banh rang).

+ Co céu déo: truyen dong dai, truyén dong xich..
Ngoai ra, con 1 sb co cdu thong dung khac nhu Co cAu cam; Co cAu banh ma sat va mot sd co
c4u chuyén dung nhu: Co cdu Malte, co cdu Cac-dang, co cau banh coc,. ..



- Chi ti€t mdy
Mot bd phian khong thé thio rdi nhd hon dugc nita clia cd cAu hay clia may dudc goi 1a chi
ti€t may. Mdy cang phic tap thi s6 lugng chi ti€t mdy cang 16n (vi du 6td c6 khodng
15.000 chi tiét).
Chi ti€t may dugc phan thanh hai loai:
+ Chi ti€t mdy c6 cong dung riéng: nhu truc khuyu, pitdng, cdnh tuabin... chi dugc
dung trong mdt s6 mdy nhat dimh va dugc nghién citu trong cdc gido trinh chuyén mon.
+ Chi ti€t mdy c6 cong dung chung: dudc diing phd bi€n & nhiéu mdy, vi du banh
ring, truc, 6 lin... N&u cing mdt loai, chi ti€t mdy c6 hinh dang va cong dung nhu nhau,
khong phu thudc vao tinh chit va muc dich lam viéc ctia mdy. Nhd dic di€ém nay c6
thé tich riéng cdc chi ti€t may, nhém ti€t mdy va bd phadn mdy c6 cdng dung chung dé
nghién cifu trong mot linh vuc khoa hoc ddc 1ap: co sG thi€t k€ mady va chi ti€t may.
“Cd s thi€t k&€ mdy va chi ti€t mdy” nhiim trang bi cic ki€n thic vé cd s& thi€t k& mdy,
lrra chon k&t cau va ldp ghép, chi din phuong phdp gidi cdc bai todn chi ti€t mdy, phudng
phép thi€t k€ mdy va hé din dong cd khi.

1.3. NOI DUNG MON HOC

Noi dung chinh ctia mén hoc nay 1a nghién cttu nguyén ly ciu tao, dong hoc va dong luc
hoc ctia cd cdu va mdy, nhim gidi quy&t hai bai todn phan tich & tong hop (thiét ké) :

- Phan tich nguyén 1y ciu tao, dong hoc va dong luc hoc clia cd cAu va mdy da cho trudc.

- T6ng hop (hay thi€t k&) cd ciu & chi tiét may nham thda man nhitng diéu kién dong hoc,
dong luc hoc da cho.

Nghién ctru vé ciu tao, dong hoc co ciu la nghién ctru Ve nguyén 1y ciu tao ciia cac co cau,
nghién ctru chuyen dong cuia cac phan tir ciia co ciu xét vé mat hinh hoc (khong chu y dén cac
lyc gay ra chuyén dong), nghién ciru dén cac phuong phap thiét ké cac co cdu theo cac thong
s6 dong hoc dd cho. Nghién ctru vé dong lyc hoc co cau va may la nghién ctru cac phuong
phap xéac dinh chuyén dong cua cac khau, co ciu dudi tac dung cia cac luc bén ngoai.

Nghién citu vé chi ti€t mdy, thyc chat 1a tim hi€u van dé thi€t k& hgp 1y cdc chi tiét mdy
va bd phian mdy c6 cong dung chung, gép phan hinh thanh va phat trién tu duy trong linh
vuc thi€t k&€ mdy, bao gdm:

- Nhitng van dé cd ban trong thi€t k& chi ti€t may (co s§ thi€t k&€ CTM).

- Phan tich & téng hop céc co cdu (co cdu thanh, co cAu banh ring, co cAu déo), va gidi thidu 1
s0 co cau khac

- Cdc CTM a8, ndi, cac CTM quay (truc, 6 truc, khp ndi).

- C4c moi noi.



Chwong 2: Nhieng khai niém co’ ban ve thiét ké
may & chi tiet may

2.1. NH’'NG QUAN TAM CHINH TRONG THIET KE

2.1.1. Quan tim chung

- Vat liéu — Hinh hoc - Kha nang lam viéc — Chi phi-Gié thanh — Tinh cong nghé¢ (kha nang
ché tao.. D)= Tubi tho.

Vi du, khi thiét ké CTM, phai quan tam dén d6 bén, do cung, trong lugng, kich thudc & hinh
dang.....Khi cac CTM hay bo phan may tiép xtic nhau trong qua trinh 1am viéc, phai xem xét
dén mon, boi tron, sy An mon (do mdi truong), luc ma sat, nhi€t do ma sat sinh ra....

2.2.2. Quan tam thém vao

- An toan trong st dung — Lién quan dén mai truong (sinh théi), vi du, dung nhimg vat liéu c6
thé tai ché duoc, khong gy ra 6 nhiém nudc, khong khi...; han ché ti da viéc str dung ngudn
nhién liéu khong thé tai tao (nhién liéu hydrocarbon nhu than dau mo, khi d6t ty nhién,...) va
han ché sy 6 nhiém cta nd — Chét luong tudi tho.

Ngoai ra, nguoi thiét ké ciing phai quan tdm dén do tin cdy & tinh on dinh, ciing nhu tinh six
dung (d6i v6i nguoi lao dong) & tinh thim my.

2.2. TAITRONG & NG SUAT

2.2..1. Tai Trong

Tai trong (Iyc, moment) do chi ti€t may hay bd phdn mdy ti€p nhan trong qud trinh st dung
may, goi la tai trong 1am viéc.

Theo dic tinh thay di theo thdi gian, ta ¢6: Tai trong tinh & Tai trong thay doi.

Khi tinh todn chi ti€t mdy con phan biét tdi trong danh nghia, tdi trong twong duong va tai
trong tinh toén.

2.2.2. Ung suat

Duéi tac dung clia tdi trong, trong chi ti€t may xuit hién ng suit.

Tuy theo diéu kién cu thé, t3i trong tic dung 1én chi ti€t mdy c6 thé giy ra céc loai dng
suat: Ung sud't phap (kéo, nén, udn), tng suit ti€p (cit, xodn) xuit hién trén ting chi tiét.
Ung suit dip va dng sudt ti€p xdc (xudt hién khi cdc chi ti€t mdy truc ti€p ti€p xic véi
nhau va c6 tic dung tuong hé véi nhau).

Truong hop CTM chiu tai doc truc, hinh 2.1.

Truong hop CTM chiu tai cit truc tiép, hinh 2.2.

Truong hop CTM chiu tai xodn, hinh 2.3.

Truong hop chiu uén cia CTM, hinh 2.4.



Hinh 2.1: Tai doc truc



Tai cét tryc tié'p .

Enlarged view of
element

Hinh 2.3: Tdi xoan ciia 1 thanh tron




Hinh 2.4: Chi tiét mdy chiu uén
C6 2 loai ing suat: Ung suit khong ddi & Ung suit thay ddi
- Ung suét khong ddi it gap trong mdy: Vi cdc chi tiét mdy chiu tii trong 16n ( trong
lugng vat trong may nang chuyén, bu 16ng dudc vin chit vdi lyc xi€t 16n ...) c6 thé
xem trong cdc trudng hdp nay la @ng sui't khong ddi.
- Ung suit thay ddi: c6 tri s8, chiéu hoic ci tri s6 va chiéu thay ddi theo thdi gian,
hinh 2.5.

; ?l a

0, = Mean stress; o, = alternating str
gy = MAXIMUM SHeSS; oy = MINIT
O = (O ax + Omin)/2

9 =;fﬂ'|-|'1§5t = omin)/2




2.2.3. Thi nghiém kéo tinh — Quan h¢ Ung suit-Bién dang

Mot thi nghiém co ban vé do bén va do cimg ctia vat liéu 1a thi nghiém kéo tinh tiéu chuan.
Pudng cong thé hién quan hé giita ing suét (6) va bién dang (g) duoc thé hién trong hinh sau,
trong do: o = P/4,, voi P 1a tai va A 1a dién tich mat cit ngang ban dau, khi chua c6 tai; & =
AL/Ly, v6i AL 13 su thay d6i chiéu dai do tai gy ra va L, 1a chiéu dai ban dau, khi chua c6 tai.

ol S I, Syl

Hinh 2.6: Puong cong iing sudt — bién dang
Giai thich hinh v&: S,, S, va S,,.

Phia dudi diém A, quan h¢ giita ing suat & bién dang tuan theo dinh luat Hooke; o = E.¢,
trong d6 E 1a Mo-dun dan hoi.

2.3. CHi TIEU CHU YEU VE KHA NANG LAM VIEC CUA CHI TIET MAY

2.3.1. D) bén

La khd niing ti€p nhan t3i trong cla chi ti€t mdy ma khong bi pha hdng; 1a chi tiéu quan
trong nhit d6i v6i phan 16n chi ti€t may: néu chi ti€t may khong di bén thi bén trong xui't
hién bi€n dang du dd 16n 1am thay d6i hinh dang chi ti€t mdy, phd hoai diéu kién 1am viéc
binh thudng clia mdy, c6 thé pha hdng ngay ban than cia chi ti€t mdy: gy, v& hodc hu hai
bé mit lam viéc.

C6 hai dang pha hdng:



+ Ph4 hdng tinh: do tng sui't lam viéc vugt qua gii han bén tinh clia vat liéu, thudng do
qua tai dot ngoét gay nén.
+ Pha hdng mdi: do tic dung lau dai clia ¢ng suat thay ddi cé gid tri vudt qua gidi han bén
moi cda vat liéu.
Nghién citu do bén thudng gin véi thdi han phuc vu hay tudi tho cda chi ti€t mdy.
Phuong phdp tinh thong dung vé do bén la so sdnh ng suat tinh todn véi tng sud't cho
phép. Piéu kién bén c6 dang.

0<[0];va t1<|[1]
Xua't phat tir diéu kién ddm bdo hé s6 an toan 16n hon hé s6 an toan cho phép;

s 2 [s]

2.3.2. by cirng
Khii niém: Do cimg 1a kha ning chéng lai sy thay doi hinh ddng va kich thudc cta chi tiét
may dudi tdc dung cua tai trong.
Theo tinh chit cua tai trong, ta c6 d6 cung tinh hay dong. 4 goai ra, nguoi ta c6 do cung thé
tich va do cung tiép xuc
a. Do cirng thé tich

Diéu kién : chuyén vi dai hodc chuyén vi goc khéng vuot qua gia tri cho phép.
+ Chi tiét may chiu tai trong doc truc: Al < [Al]

’ ) f <[f]
+ Chi tiet chiu tac dung cuia moment uon: 0 <[0]

Y /;A
A f -

Hinh 2.7: mé ta do vong va goc xoay

+ Chi tiét chiu moment xodn: ¢ <[@]
b. P) cing tiép xic
Do cimg tiép xtc biéu thi mdi quan hé gitra img suat va bién dang tiép xtic
2.3.3 Do chiu mon

St mai mon 1a sy thay doi vé hinh dang, kich thudc, trang thai bé mit do tan pha 16p bé mat
khi chiu tac hai cta su co sat.

2.3.4 D) chiu nhiét

Trong qua trinh lam viéc, may s€ sinh nhiét. a guon nhiét sinh ra bao gom sy ma sat gilta cac
chi tiét, dong co nhiét, may gia cong nong ... Cac ngudn nhiét nay s& gy mot sd tac hai trén
thiét bi:

+ Giam kha nang tai cia chi tiét may, lam thay ddi co tinh cua vat liéu.
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+ C6 thé pha v& 16p dau boi tron hinh thanh giita cac bé mit tiép xic gdy mon nhanh chi tiét.
Tham chi gdy nén hi¢n tugng dinh gitra hai chi tiét tiép xtc.

+ Gidm do chinh xac ctia may do bién dang nhig¢t.

— Do d6, trong mdt so chi tiét 1am viéc trugt nhidu nhu truc vit, 6 trugt thi khi thiét ké phai
tinh todn nhiét dé c6 bién phap khac phuc khi nhiét dd sinh ra lon.

— Bién phap nang cao kha nang chiu nhiét cua chi tiét may la chon vat li¢u c6 kha nang chiu
nhiét va tang cuong bién phap bodi tron lam mat

2.3.5 P§ 6n dinh dao dong

+ Khi chi tiét may khong dugc can bang dong, bi bién dang dudi tac dung cua tai trong lam
viéc v6i van tdc cao thi s& gy nén nhing rung dong trong may, gay ra tiéng On va giam chat
luong gia cong. Dac biét, khi tan sé dao dong riéng trung voi tan s6 cta may thi xay ra hién
tugng cong hudng véi bién do dao dong cuc dai c6 thé pha hong may.

+ Khi tinh toan dao dong thudng khong tinh cho timg chi tiét riéng biét ma tién hanh tinh toan
cho ca hé.

Két ludn: 4 am chi tiéu chii yéu vé kha ning lam viéc cia chi tiét noi chung, khi thiét ké can
ctr vao tinh hinh lam viéc cu thé cua may va chi tiét may, phan tich va tim ra cac dang hong

nguy hiém nhét (chi tiéu quang trong nhat), dua trén co s& d6 chon vat liéu va kich thude chi
tiét may, nhimg chi tiéu con lai dong thoi s& duoc théa man hodc thir yéu.

2.4. DO BEN MOI VA SO CHU KY LAM VIEC TUONG BUONG
2.4.1. Hién tuwgng pha hiy méi

Phan 16n céac chi tiét may lam vi¢c voi ing suat thay doi va trong thuc t€ cac chi ti€ét may nay
b1 hong véi ing suat thap hon nhi€u so vai khi [am viée voi g suat tinh.

Qua trinh hong bat dau tir nhimg vét nirt rat nho trén chi tiét may. Khi s chu ky 1am viéc ting
thi cadc vét nit nay cling phat trién va cudi cung la pha huy chi tiét. D6 1a phd hiuy moi. Kha
nang can sy pha hiy moi cua vat li¢u goi 1a strc bén méi

DPudng cong moi

D6 thi biéu thi mdi quan hé giita o va sb chu ky thay doi ing suat 4 goi la dudng cong moi.

?

NLi NU NL

Hinh 2.8: Puong cong moi
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Phuong trinh dudng cong mai bi€u thi moi quan hé gitra gidi han moi 6 va a nhu sau:
c™a =o]"a; =const

2.5. NOI DUNG & TRINH TU THIET KE MAY & CHI TIET MAY

Thiét k& may bao gdm nhitng noi dung:

1) X4c dinh nguyén 1y hoat dong va ch& do lam viéc cia may dy dinh thi€t k&

2) Lap sd do chung toan mdy va cdc bd phan mdy thda min cdc yéu cau cho trude. Pdnh
gi4 cdc phuong 4n d€ tim ra phuong 4n thich hop nhat, dip @ng tot nhi't cdc yéu cau da dit
ra.

3) Xéc dinh tri s6 va dic tinh cla tdi trong tdc dung 1én cdc bo phan mdy.

4) Chon vat liéu thich hgp nhim nang cao hiéu qué va do tin cdy lam viéc cia mdy.

5) Ti€n hanh tinh todn ddng hoc, dong luc hoc va tinh todn thi€t k&€ nhim dinh ra céc kich
thudc gan ding cda chi tiét mdy thda man céc chi tiéu chli y€u vé kha ning 1am viéc clia
chiing. Sau d6 k&t hgp v6i cdc yéu cau vé tiéu chuin héa, 1dp ghép, cong nghé... d€ xdc
dinh 1an cudi kich thu6c cda chi tiét mdy, bo phan may va toan mdy.

6) Lap thuy&t minh, huéng din sit dung, bio dudng va sira chita mdy.

Thiét k& chi ti€t may 132 mot phan trong qui trinh thi€t k€ mdy ti€n hanh theo trinh tu sau:
1) Lap so db tinh todn (cdc ké&t cAu dude don gidn héa, cdc luc dugce tip trung hay phan bd
theo qui ludt nao do).

2) Xéc dinh tdi trong tdc dung lén chi ti€t may (doc truc F,, huéng tAm F,, lyc vong F)).

3) Chon vat liéu thich hgp véi di€u kién lam viéc cla chi ti€t mdy, kh3 ning gia cong va
c6 xét d&n cdc y€u to kinh t€.

4) Tinh todn cdc kich thuSc chinh theo chi tiéu vé kha ning lam viéc.

5) Ti€n hanh kiém nghiém theo cic chi tiéu vé kha ning 1am viéc (nhu hé s6 an toan & cic
ti€t dién nguy hiém...) va so sdnh v6i céc tri s& cho phép néu khong théa phai xdc dinh lai
kich thudc.

6) Dua theo tinh todn va cdc diéu kién ché tao 1ip ghép... vé diy di két cAu chi ti€t mdy
véi kich thudc, dung sai, d nhdm bé mit, cdc yéu cau vé cong nghé.

12



Chwong 3: Co’ cau nhiéu thanh

3.1. PHAN TiCH CAU TAO CO CAU THANH PHANG

3.1.1. Nhitng kh4i niém co ban
a. Co cau
- Pinh nghia: Cd cAu 1a nhitng thanh phin cd bin clia may c6 chuyén dong xdc dinh. D6 1a
nhitng hé thdng co hoc diing dé€ bi€n ddi chuyén dong ctia 1 hay 1 s6 vat thé thanh chuyén
dong cin thi€t cia cdc vat thé khic.
- Nhiém vu cud co ciu la thuc hién cdc qud trinh k§ thuat nhd chuyén dong cia cic phan
tl cia nd
- Céc phan tl cud co cau: cdc khau va khép dong.

Khau
Mot hay mot so ti€t mdy lién két citng v6i nhau tao thainh mdt bo phan c6 chuyén dong
twong d6i so v4i bo phan khic trong cd caAu hay mdy dugc goi la khau.

bac

Hinh 3-1.Mot khdu ( Thanh truyén)
Vi du thanh truyén (H.3-1) bao gdm nhiéu ti€t mdy ndi ciing v6i nhau, tat cd cdc ti€t may
khong c6 chuyén dong tuong ddi véi nhau khi thanh truyén chuyén dong. Thanh truyén
dudgc coi 1a 1 khau.
Tén goi: khau din, khau bi din va gia (khau c6 dinh).
Khép
M0&i n6i dong giita hai khau lién nhau d€ han ch€ mot phan chuyén dong tuong doi giita
ching dudc goi 1a khép dong (goi tit 1a khdp). Toan bd chd ti€p xiic giita hai khiu trong
khép dong dudc goi 1a thanh phan khép dong.
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Thong s xéc dinh vi tri tudng doi giita cdc thanh phan khép dong trén cling mdt khau goi
1a kich thudc dong, n6 4nh hudng dén cac thong s6 dong hoc, ddng luc hoc cd cau.
Khép dong dugc phan loai theo nhiu cich :

a. Phan loai theo s6 bdc tu do bi han ché (hay 56 rang budc)
Né&u d€ rdi 2 khau trong khong gian, sé& c¢6 6 kha ning chuyén dong tuong d6i doc 1ap véi
nhau bao gdm: 3 kha ning chuyén ddng tinh ti€n theo 3 truc; ky hiéu T, Ty, T, va 3
chuyén dong quay quanh 3 truc; ky hiéu Q,, Qy, Qx (H.3-2). Mdi khé ning chuyén dong
nhu vy dugc goi 12 mot bac tu do. N6i cach khéc, hai khau dé rdi trong khong gian ¢ 6
bac tv do tuong ddi v6i nhau.

Hinh 3-2: Mo ta bac tw do

Né&u cho hai khau ti€p xic v6i nhau, tao thanh khép dong thi gitta ching xuét hién nhitng
rang budc vé& mit hinh hoc han ch& bét bac ty do twong ddi cia nhau. Nhu vay khép 1am
gidm di s6 bac t do ctia khau. S6 bac tv do bi khép han ché bt dugc goi 1a sd rang budc.
Khép c6 k rang budc duge goi la khdp loai k (0 < k < 6; bang 1). Vi du: khép rang budc 1
bac ty do giita 2 khéy, s0 bac ty con lai 1a 5, khép dude goi 1a khép loai 1.
Chu y: Trong mat phang chi c6 khop loai 4 va khop loai 5.

b. Phdn loai theo tinh chdt tiép xiic
- Khdp loai cao: khi cdc phan tif khép dong 1a dudng hay diém. Vi du khép banh ma sit,
banh ring, co cAu cam...
- Khép loai thap: khi cdac phan tir khép dong 12 cdc mit. Vi du khép quay (bdn 1€), khép
tinh ti€n, khép cau...

c. Phén logi theo tinh chdt ciia chuyén dong tuong doi giita cdc khdu: khép tinh ti€n,
khdp quay, khép phing va khép khong gian. Khop phang dung dé nbi dong cac khau trong

cung mot mat phang hay trén  nhiing mét phing song song nhau, khép khong gian ndi dong cac
khau nam trén nhitng mit phang khong song song nhau.
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Bdng 3.1. Cdc loai khdp dong

Khép dong Tén goi Lugc do So rang | Bac ty do | Loai khép
budc con lai
z Qua ciu - mit 1 5 1
phing ol
Khéi tru - Mit 2 4 2
Khdi hop - mit 3 3 3
phing 1
Khép cau /C.\\ 3 3 3
Khép cau c6 4 2 4
chot
Khép tru 4 2 4
, Khdp tinh ti€n 4;% 5 1 5
y
e
/) Khép quay -/ 5 1 5
H e’ .
v PN
| Khdp vit 5 1 5
Y —V-
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Lugc do dong

a. Lugc db ciia khdu
DE thuin tién trong qud trinh gidi quyét bai todn dong hoc
& dong luc hoc, cidc khiau dugc bi€u dién bing cic so dd
don gidn goi 1a luge dd clia khau. Luge dd khau phdi thé
hién diy dd thanh phan khép dong va cdc kich thudc dnh
hudng dé€n tinh chit ddng hoc cla cd cau. Kich thudc nay
dudgc goi la kich thu6c dong. Thong thudng, kich thudce
dong 13 kich thuSc gitta tim cdc thanh phin khép dong
trén khau. Vi du:

b. Lugc do d?ng ctia khop Hll’l]’l 3-3: Luoc ao dong
Ciling nhu khau, d€ thuén ti€n trong qud trinh nghién cttu co ciu va mdy, cdc khép dong
dudc bi€u dién bing c4c hinh vé& qui uSc goi 1a lude dd dong ciia khép (goi tit 1a lugc do).
C4c loai khép dong va ludc do trinh bay trong bang 1.

Chubi dong va cd cidu

a. Chuédi dong
Chudi dong 1a tdp hop cdc khau lién k€t v6i nhau bing cdc khép dong trong 1 hé thdng.
Chudi dong c6 thé dugc chia thanh chudi dong phing, chudi dong khong gian; dong thdi 1a
chudi dong kin hoidc chudi dong hd.

- Chudi dong phing 1a chudi dong trong d6 cdc khau chuyén dong trong mot miit
phing hoic nhiéu mit phing song song vdi nhau.

- Chudi dong khong gian 1a chudi dong trong dé cic khau chuyén dong trong nhitng
mit phing khdng song song vdi nhau.

kich thudc dong

?.
luge do

Hinh 3-4. Chuéi dong phdang Hinh 3-5. Chudi déng khéng gian

- Chudi dong kin 12 chudi dong trong dé cdc khau tao thinh mot hay nhiéu chu vi
khép kin, muon th€ mdi khau phdi tham gia it nhat 2 khép dong.

- Chudi dong hd: 1a chudi dong trong d6 cdc khau khong tao thanh chu vi khép kin,
nhu vay trong chudi dong cé nhitng khau chi tham gia 1 khép dong.
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4 2 1 3
D
9l
Hinh 3-6. Chudi djong kin Hinh 3-7. Chudi dong hé

b. Co cdu
Co ciu c6 thé duge dinh nghia theo cich khic: Co ciau 1a mot chudi dong kin cé modt khau
c6 dinh va chuyén dong theo qui luat xdc dinh.
Khau ¢d dinh dudc goi 1a gid (trong lugc dd, gid dugc ky hiéu diu gach gach ching td
khong chuyén dong)
Theo tinh chit clia chudi, cd ciu ciling dugc chia thinh co cAu phing va cd cAu khong gian.
b. Bac tu do co cau
Dinh nghia
Bac tu do clia co cAu 1a s6 thong sd doc 1ap can thi€t d€ xac dinh vi tri clia cd cAu. Pong
thdi bac ty do ciing chinh 12 s& kha ning chuyén dong ddc lap clia cd cau dé.
Cong thiic tinh bdc tu do ciia co cdu
Bac tu do thé hién cho kha ning chuyé'n dong ctia ¢d cdu, né phu thudc vao so khau, khép
va loai khép.
Goi W, 12 s6 bac tu do tuong ddi clia td't cd cac khau trong cd ciu d€ rdi so vé6i gid, goi R
12 tdng sd rang budc trong co cAu, thi bac ty do W clia cd ciu dudc tinh
W=W,-R (1-1)
- Xdc dinh W,: trudng hdp tdng quat, mot khau d€ rdi trong khong gian c¢6 6 bic tu
do tudng ddi so v4i gid, nén néu co cau c¢é n khau thi sd bac ty do tuong doi s& 1a
W, = 6n (1-2)
- Xdc dinh R: Mbi khép dong sé han ch€ mot sd bac tv do bing ding s6 rang budc
ctia khép dé. N&u goi p;1a s& khdp loai i trong co cau thi tdng s6 rang budc sé& 1a
5
R =>"ip,=5ps+4ps+3ps +2p, +1p;  (1-3)
i=1
Thay (1-2) va 1-3) vao (1-1)tacé :
W =6n— (5ps + 4p4 + 3p; + 2p, +1p1) (1-4)
* P6i vdi co cdu phdng
- Mot khau c6 nhiéu nhat 3 bac ty do so vdi gid. Nén tdng s6 bac tu do clia n khiu
s€ 1a
Wy=3n
- Mot khép ¢6 nhiéu nhat 1a 2 rang budc, néi cdch khic cd cAu phiang chi chita khép
loai 4 va loai 5. Mdi khép loai 4 trong ¢ cAu phing chi ¢6 thém 1 rang budc nén s6 rang
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budc ciia p, khép loai 4 12 1xps. Mbi khdp loai 5 trong mit phing c6 thém 2 rang budc nén
s6 rang budc clia ps khdp loai 5 1a 2xps. Nén tdng s6 rang budc trong cd cAu phing
R =2ps +p4
> W =3n - (2ps + p4) (1-5)
Y nghia ciia béc tu do, khdu dén va khdu bi dén
D& thay 16 y nghia bac tu do, so sdnh 2 c¢d ciu trén H.3-8

Hinh 3.8. Bdc tu do ciia co cdu 4 va 5 khdu

Co ciu 4 khau trén H.3.8a c6 1 bic ty do nén chi can 1 thong s6 doc 1ap (géc o) thi vi tri co
cAu hoan toan x4c dinh, ddng thdi cd ciu chi c6 1 kha ning chuyén dong doc lap, gid sit 1a
chuyén dong ciia khau 1 quay quanh A, néu dirng chuyén dong nay thi co ciu ciing sé&
dirng lai, khong con chuyén dong nao nita. Néu cho trudce qui ludt chuyén dong clia ¢ theo
thdi gian, thi qui ludt chuyén dong clia co cidu hoan toan xdc dinh. Cé nghia 12 néu biét
trude qui ludt chuyén dong ctia mot khau bat k¥ thi qui ludt clia toan cd cidu hoan toan xic
dinh.
V6i cd cau 5 khau trén H.3.8b ¢6 2 bac tw do nén néu chi biét mdt thong s6 doc 1ap (gia st
) thi chua @i d€ xdc dinh vi tri clia todn bd ¢ cdu. Mudn xdc dinh hoan toan vi tri co cau
can phai bi€t thém mdt thong sd ddc 1ap nita (gid st 1a B). Pong thdi, vé chuyén dong, co
ciu nay c6 hai kha niang chuyén dong dong 1ap nén néu chi dirng mot chuyén dong (gid s
dirng khau 1) thi cd cAu 4 khau con lai (BCDE) van chuyén dong dugc. Néu dirng thém
mot chuyén dong nita (gid s dirng khau 4) thi cd cAu méi ¢d dinh. CAn phai biét trudc 2
qui luat chuyén dong (gid st clia @ va P) thi qui luat chuyén dong clia co cidu hoan toan
xac dinh.
Qua phan tich hai cd cdu ching ta thiy: d€ cd cidu chuyén dong xdc dinh, s6 qui luat
chuyén dong doc 1ap can biét trudc phai bing s& bic tu do clia cd ciu.
Khau c6 qui luat chuyén dong bi€t trudc dugc goi 1a khau dan. Cac khau dong con lai dudc
goi 12 khau bi dan.
Thong thudng khau din 1a khau ndi véi gid bing mot khép quay loai 5; mdi khau din chi
ing v6i mot qui luat chuyén dong cho trudc. Vi vy, d€ co cidu c6 chuyén dong xdc dinh,
s6 khau din phdi biing sd bac ty do.
3.1.2. Phan tich ciu tao cd cdu thanh phing

Nhém tinh dinh (At-xua)
Phan tich ciu tao clia cd ciu ta s& tim dugc nhitng dic di€m ciu tao lam cd s& x4c dinh
phuong phdp va trinh tv nghién ctu c6 cdu. Theo phuong phdp phan tich ciu tao co ciu
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clia At-xua: né€u mot cd ciu c¢6 W bic t do thi bao gdm W khdu din va nhitng nhém cé
bac tv do bing khong. N6i cach khéc, cidc khiu trong mot cd ciu dugce chia lam 2 loai:
- Loai tht nhdt 1a khau dan c6 qui luat chuyén dong biét trudc, s6 khau loai nay bang

s0 bac tu do cua co cau.

- Loai thit hai 1a cdc khau bi dan tap hgp thanh nhitng nhém tinh dinh ¢6 bic tu do
bing khong, con goi 12 nhém At-xua.

Xét co ciu phing chi chita toan nhitng khép thap gdm n khau va ps khdp loai 5, mot
nhém At-xua phai thda man diéu kién ctia nhém:

Wihem =3n-2ps=0
Vi s6 khau va khép phai 12 s6 nguyén nén cac nhém dugc phan loai nhu sau

n=2 2> ps=3 =» nhém 2 khau 3 khép
n=4 2>  ps=6 =» nhém 4 khau 6 khép
n=06 2> ps=9 =» nhém 6 khau 9 khép
* Qui uoc :

Nhom 2 khau 3 khép goi la nhém loai 2 (H.3.9a, b, c, d, e)
Nhom 4 khau 6 khép goi 1a nhom loai 3 (H.3.91, g)
Nhom 6 khau 9 khép goi 1a nhém loai 4 (H.3.9h)

a) b) C)
¢) f) g

Hinh 3.9: Nhém At-xua
Nguyén tdc tach nhém

- Khi tdch nhém phdi biét tru6c khau din. Khau din va gid khong thudc cdc nhém.

- S6 khau va khép phdi thod min diéu kién bac tu do cda nhém. Khép bi tich thi
xem la § nhém vira tach.

- Sau khi tdich nhém ra khdi co cdu, phan con lai phdi 13 co cdu hoan chinh hoic 1a
con lai khau din ndi véi gia. Nhu vdy, viéc tdch nhém phdi ti€n hanh tir xa khau din dén
gin khau din.

- Phéi tdch nhém don gidn trudc, n€u khdng dugc thi méi tdch nhém phitc tap hon
(loai cao hon).
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Xép loai co cdu

- Khau din goi 12 co ciu loai 1

- Co ciu chi chita 1 nhém At-xua thi loai ciia co cau 1a loai ciia nhém At-xua dé.

- C0 ciu chita nhiéu nhém At-xua thi loai cda co cdu 1a loai cia nhém At-xua cé
loai cao nhit.

* Cac vi du:

- Cd ciu 4 khdu ban 1& trén H.3.8a: bao gdm gid, mot khau din 1 vd mot nhém At-
xua 2 khau 3 khép. Cd cau thudc loai 2.

c c
3 D
2 2
B 3 5
4
D
1 i)
Ao/& A 2
Hinh 3.10 a): co cau 1 bdc tw do Hinh 3.10 b) co cdu 2 béc tu do

- Co cdu 5 khau trén H.3.8b: bao gdm mot gid, 2 khau din (1 va 4) vi mot nhém At-
xua 2 khau 3 khép. Cd cau thudc loai 2.

- Co cdu bom oxy trén H.3.11: bao gdm mdt gid, 1 khau din (1) vd mdt nhém At-
xua 4 khau 6 khép. Cd cau thuoc loai 3.

Hinh 3.11: Co cdu cé nhém loai 3
- Co cAu may bao ngang trén hinh 3.12: bao gdm mdt gid, 1 khau din (1) vd mot
nhém At-xua 4 khiu 6 khép. Ca cdu thudc loai 3.

Hinh 3.12: Co cdu c6 nhom loai 3
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- Co cdu may nén trén hinh 3.13a:
Chon khau 5 1am khau din (H.3.13b) ta dugc 1 nhom At-xua loai 3. Co ciu loai 3
Chon khau 1 1am khau din (H.3.13c) ta dugc 2 nhém At-xua loai 2. Cd ciu loai 2

a) b) )

Hinh 3.13: Co cdu mdy nén

3.2. PHAN TiCH BPONG HQC CO CAU THANH PHANG

3.2.1. Noi dung & ¥ nghia ctia nghién cifu dong hoc

Phén tich dong hoc co ciu 1a nghién ciru chuyén dong cua co cau khi cho trude co cau va quy
luat chuyén dong cta khau dan. Cu thé: cho trude luge d6 co cdu, quy luat chuyén dong cia
khau dan, can phai:

- X4c dinh vi trf clia cdc khau va quy dao cia cic diém trén khau trong qua trinh co
cAu chuyén dong. Pay 1a bai toan vi tri (chuyén vi).

- X4c dinh van tdc cua cdc di€m trén khau va van tdc géc cac khau tai timg vi tri va
quy luat van tdc cac diém trén khau, van tdc gbc cac khau khi co ciu chuyén dong. Day la bai
toan van toc.

- X4c dinh gia tdc cia cdc diém trén khau, gia tdc géc cac khau tai ting vi tri va quy
luat gia toc cac diém trén khau, gia toc goc cac khau khi co cau chuyén dong. Day 1a bai toan
gia tc.

Khi nghién ctru dong hoc co cu ta khong dé ¥ dén nguyén nhéan cta chuyén dong va thuong
gia thiét khau din chuyén dong déu.

Phan tich dong hoc mang nhiéu y nghia trong viéc thi€t k&€ mdy, vi du : x4c dinh vi tri, qui
tich d€ phdi hop chuyén dong clia cic bo phian mdy, thi€t k& vé mdy, cdc bo phan che
chin, bd tri khong gian 1dp dit mdy,..; xdc dinh van tdc 13 co s& d€ xdc dinh cdc dai lugng
dong luc hoc nhu dong ning, cong suat,.. d€ tinh todn ning lugng, 1am déu chuyén dong
clia mdy..; x4c dinh gia tdc dé tinh luc quan tinh, tir d6 gidi bai todn dp luc khép dong...
Phuong phap nghién ciru dong hoc: ¢ thé dung phuong phap giai tich, phuong phap do thi
hay phuong phap vé& (hoa dd vecto).

a) Phuong phap giai tich: phuong phap nay dugc xay dung dua trén co s¢ ap dung céac
phuong phap toan hoc vao viéc nghién ciru. Uu diém cta phuwong phép nay 1a cho phép dat do
chinh xac cao, cac thong s khac nhau dugc biéu thi bang cac biéu thirc giai tich. Vi thé ¢ thé
dé dang nghién ctru anh hudng cia cic théng sb nay ddi voi cac thong sd khac. 4 hung no doi
hoi nhitng kién thuc nhat dinh vé hinh hoc gidi tich, giai tich tenxo ma tran, giai tich vecto,
ham bién phirc, phuong trinh vi phén, tich phan...(PL 1)
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b) Phwong phdp vé (go6m phuong phap d6 thi va phuong phap hoa dd vecto) noéi chung
thuan tién vi nd cho phép giai bai toan mot cach nhanh gon ma van dat dugc do chinh xac can
thiét trong k¥ thuat. 4 goai ra, trong nhiéu trudng hop, quan hé giira cac bai tinh a guyén ly
may duoc cho dudi dang cac d6 thi vi thé dung phuong phap vé hoa d6 vecto va phuong phap
d0 thi s& thuén tién hon.

Trong mdn hoc, ch yéu gidi thiéu phuong phap (v&) hoa dd véc to.
3.2.2. Bai toan xac dinh vi tri ciia co cdu
Xac dinh vi tri co ciu la v& luge dd dong ctia né véi nhitng vi tri khac nhau ciia khau dan véi
mot ti 1& xich nhat dinh.
% Sb liéu cho trudc:
+ Luge d6 dong cua co cAu.
+ Khau dan.
% Yéu cau:
+ Xac dinh quy luat chuyén vi ctia cac khau bi dan theo goc quay ¢ cia khau dan:
- Quy luat chuyén vi s = s(¢) néu khau bi din chuyén dong tinh tién.
- Quy luat chuyén vi y = y(¢) néu khau bi dan chuyén dong quay.
+ Quy dao ctia mot diém bat ky trén co cau.
Ti lé xich (TLX):
Goi K 1a ti 1& xich chiéu dai:
~ Chiéu dai thuc (m)
~ Chiéu dai doan bi€u di&n (mm)

Céc gia tri nén chon cua TLX:

1:1; 1:10; 1:100; 1:1000; 1:10.000

1:2; 1:20; 1:200; 1:2000; 1:20.000

1:5; 1:50; 1:500; 1:5000; 1:50.000

Vidu V& quy dao cua trung diém M trén thanh truyén AB, d6 thi Chuyen vi cua con trugt B

clia co ciu tay quay — con truot. Biét khau dan 1a tay quay OA c6 chiéu dai 1m, thanh truyén
AB ¢6 chiéu dai 2,5m (Hinh 3.14).
As

(3-D

Hinh 3.14: xdc dinh vi tri co cdu
+ Chon TLX K, (m/mm) va vé& quy dao diém A 1a dudng tron tdim O, ban kinh OA =
loa/Ky; sau d6 v€ quy dao con trugt B 1a duong théng di qua O va song song voi phuong truot.
+ Chia vong tron quy dao diém A thanh nhiéu phan bang nhau (gia sir 8 phan) dugc xac
dinh bdi cac diém A,, Ay, .. A, ..., Ag, tir d6 xé&c dinh vi tri tuong Grng cua diém B la B;, B,,
...B;, ..., Bg (v61 B; 1a giao diém cﬁa vong tron tam A; ban kinh AB v61 phuong truot).

22



+ Trén A;By, A,B,, ..., AgBg xac dinh cac diém M;, M, ...Ms. 4 6i cac diém M;, M,
.. Mg bang mot duong cong lién tuc ta c6 quy dao cua diém M (H.3.14).
+ Cach xay dung dd thi chuyén vi s = s(t) hay s = s(¢) trong d6 s 12 chuyén vi cua con
truot B; t 1a thoi gian; ¢ 1a goc quay cua tay quay OA nhu sau:
=  Goin la s6 vong quay cta tay quay OA trong 1 phiit.
= Liy x la doan thang trén truc hoanh d6 (truc thoi gian t, hay truc goc quay @) tng véi 1
vong quay (1 chu ky) cua tay quay, khi d6 TLX goc quay ¢ (K,), hay TLX thoi gian t (K;) sé
la:
K, = 2z (rad); K, _ 60 () (3-2)
x  (mm) nx  (mm)
» Chon TLX chuyén vi K =K.
»  Chon vi tri cyc bién bén trai lam goc toa do (B;), doan BB, 1a chuyén Vi cua con truot
B tuong tmg v6i goc quay A OA,, ..., doan B By 1a chuyén vi cta con trugt B twong tng véi
goc quay A;OAs. D6 thi chuyén vi duoc thé hién & hinh 3.14.
3.2.3. Xac dinh vén tdc, gia toc co ciu loai 2 (biang phwong phap vé)
Ly thuyét vé dai sé vecto
4 éu mét vecto 4 dugc biéu thi:
{Z=§1 +§2 +...+En
Z=E’1 +62 +...+En

s& dugc biéu dién bang cach v& mot da giac vecto nhu trén hinh 3.15.

BZ B 1

Ci
C:

Hinh 3.15: da gidac luc
Tt hinh vé ta thay
+ Cac vecto B, Ci va 4 cing gdc.
+ Céc vecto Bn, C,va A cung ngon.
+ Céc vecto Bi, Ba, ... B, ndi tlep nhau. Cac vecto Cl, Cs, ...C, ndi tiép nhau.
aéu B,, va C, chua biét d6 16n (da biét phuong) ma ta can xac dinh vecto 4 thi hé phuong
trinh 2 4n trén s& giai dugc bang hoa do vecto.
Ly thuyét dong hoc
a) Khdu chuyén dong tinh tién: Vin tdc cla tit ci cic di€m trén khiu bing nhau va
ti€p tuyén véi quy dao, cic vectd gia tdc ¢6 ciing md dun va song song vdi nhau.
b) Khau quay quanh 1 truc ¢ dinh di qua O (H.3.16a)
-Vantse: V,, = o, loa
+ DJ I6n: Voo = o.lpa
+ Phuong vudng géc véi OA, c¢6 chidu theo chiéu tdc dung ciia .
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- Gia téc: a,, =a’, +d',
s 2 Vi
+ Gia toc phap: a”, = ®".1p0 = I—A; huéng A - O
04
+ Gia tbc tiép: a', = ¢.1x0; c6 phuong vudng géc véi OA, chiéu theo chiéu

tic dung ctia ¢.
B A 5

a) b) c)

Hinh 3.16: phan tich dong hoc cua khau
¢) Khdu cé chuyén dpng song phang (H.3.16b)
Ve = Vo4V

—_ —

— n t
a, =a, + ag, + ag,

_  —

Hoa d6 van toc va gia téc ciia cd cAu loai 2
Bai toan cho biét:
¢ Kich thudc cua cac khiu.
e Van téc géc clia khau din o
e Ludc d6 dong clia co cdu vé véi TLX K; (tai 1 vi tri cho trude)
a) Truong hop co cdu chi toan la khép quay (co cdu 4 khdu bdn 1é).
Trinh tu vé hoa do vén téc:
v' Tinh van téc di€m A cia tay quay: Va = 0;.1oa (m/s)
v Chon TLX d€ vé& hoa dd van toc K,
van tdc thuc (m/s)
? chicu dai doan biéu dién (mm) 9 ‘
Chu y: O nhitng co cau don gian va cac vi tri dac biét co thé khong can su dung TLX.
v Chon diém cuc p, dé v& hoa dd vén tdc; véctd p,a biéu thi van t6c diém A 1a:

V=

—_

i = 24 (mm)
14

v X4c dinh van toc diém B
Ve=Va+tVga (1)
I7B:?c:";Bc (2)_ o
Hoa d6 thé hién ¢ hinh 2-4: = Vg = p b x K,.
v’ Xic dinh van toc diém D
Vo=V a+Vpa (3)
Vp=Vg+ Vo (4)
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Hoa d6 thé hién ¢ hinh 2-4: = V p = p.d x K.
% Nguyén Iy dong dang vé vén toc:
Hinh ndi cdc diém trudc cing mot khau déng dang thuin vdi hinh ndi cdc miit
vécto van toc (tuyét doi) clia cac di€ém d6 trén hoa dd véan toc.
v Xac dinh van téc gdc clia cac khau va van toc mot diém bat ky.
v Vee V
v, = BA; o, = pc VB
lCB

lCB

Hinh 3.17: xdc dinh vdn téc ciia khédu
Trinh tu vé hoa d6 gia toc:

v" Tinh gia t6c di€m A clia tay quay OA:
ay=a", = o> .lxo (m/s), chiu hudng tir A vé O
v Chon TLX d€ vé& hoa dd van toc K, :
gia tdc thue (m/s?)
chiéu dai doan biéu dién (mm)
v Chon di€ém cuc p, d€ vé& hoa dd gia tdc; véctd p_a' bi€u thi gia toc di€m A la:

—_—

a =

a,
a' = —— (mm
Pa X (mm)

a
, . . N .
v' Xdc dinh gia toc di€m B
ap=apn+ ClnBA'l' CltBA
ap=dac+ anBc+ CltBC

2 2
n Viy ab

Trong d6:  a'ga = =— K (m/s?); huéng tt B — A,
lAB IAB
2 2

a'pc = hzbi.l(f (m/sz); huéng tt B —» C,
IBC BC

Trén hoa do gia tdc, cac vecto bi€u dién cac gia toc phap cd chi€u dai xac dinh theo
cong thrc:

ar  ab® K’ ar. bc* K?
Nga = 24 _ s Npc = BC _— v (mm)
Ka ZAB Ka Ka IBC Ka

a;A = SZ-IBA, phu(mg atBAJ_ BA,
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a'. = gslgc, phuong a'gc L BC.
— hoa d6 gia toc hinh 2-4
= ag =p.b’.K,
v’ Xdc dinh gia toc diém D
5D = 5A + ;nDA + ;tDA
5D = 5B + anDB + ;tDB
Gia téc diém D thé hién trén hoa do: = ap = p.d’ K,

% Nguyén ly dong dang vé gia t&éc: Hinh ndi cidc di€m trudc cing mot khau
ddng dang thuin vdi hinh ndi cdc mit vécto gia tc (tuyét ddi) cla cidc di€m d6 trén hoa
dd gia tdc. ’ ‘ o

v Xac dinh gia toc goc: dua vao cac thanh phan gia tdc tiép.
b) Truong hop co cdu cé khdp tinh tién (Co cdu tay quay-con truot)

3.3. PHAN TiCH LUC TREN CO' CAU THANH
3.3.1. Dai cuwong . 7
Muc dich cua phan tich 11_1’9 la xac dinh duogc ap luc khop dong, momen hay luc can bang dé:
- Xac dinh cong suat may (co cau).
- Thiét ké khép dong va mat cat ngang cac khau.
Phén loai cédc lyc tdc dung:
Ngoai luc

e Luc cdn k¥ thuat: (lyc can c6 ich) 1a Iyc tir ddi tugng cong tic tdc dung 1én bd phan
cong tdc cia mdy. (Xac dinh luc can ky thuat la nhiém vu cta cac mon hoc chuyén mon, VD:
dat — ludicay; vat gia cong — dung cu cit).

e Trong ludng cdc khdu: phu thudc vao vat liéu, hinh dang, va kich thudc cta ting
khéu. Trong phan tich luc, trong lugng cac khau coi nhu da biét. trong trudng hop trong lugng
cua cac khau nho so voi céac luc khac thi c6 thé bo qua.

e Luc phét dong: lvc tir nguén din dong (dong co) tdc dung 1én khau din cla mdy.
Khi mdy Iam viéc, lyc phat dong c6 tdc dung thing luc cdn k§ thuat va tat cd cdc luc khéc
tdc dung 1én may. N€u mudn mdy chuyén dong theo téc dd yéu cau thi phai dit 1én khau
din mot lyc cén bing vdi tat cd cdc luc tdc dung 1én may. Luc ndy goi 1a lvc cin bing dit
trén khau dan. Luc phat dong thudong 1a moémen lyc.

Noi luc , )
Dudi tac dung cua ngoai luc va lyc quan tinh, trong cac khép dong cua co cau xuat hién céac
phan lyc khop dong.
Phan lyc khép dong (R ) 14 nhitng Iuc do cdc khau trong cd cAu hay may tdc dung 14n nhau.
Céc lyc nay xuat hién & cdc khép dong, gdbm 2 thanh phan:

- Ap luc khép dong (ALKD 4 ): Thanh phan khong sinh cong trong chuyén dong
tuong do1 gilta cac thanh phan khép dong. ALKD vudng goc voi phuong chuyén dong tuong
doi.

- Luc ma sit (Fm): thanh phan sinh cong can trong chuyén dong twong ddi. Luc ma
sat c6 phuong song song voi phuong chuyén dong twong ddi (hodc xu huéng chuyén dong
tuong déi) cua cac khau. Luc ma sat trong khop dong 1a mdt luc can co6 hai, cong ctia lyc ma
sat 1am néng va lam mon cac thanh phan khép (s& xét & chuong sau).
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R =4 + Fu (3-3)
Trong nguyén ly may thuong ta bo qua luc ma sat = ALKD = PLKD.
a goai ra trén cac khau con c6 lyc dan h01 do bién ~dang cua cac khau géy ra. a hung vi trong
mon hoc nay, cac khau dugc xem la vat ran tuyét ddi nén ta khong xét dén.
Luc quan tinh
» Phuwong phap dong tinh hoc
Trong qud trinh chuyén dong clia mdy, néi chung cdc khiu cé gia tdc, tic 12 tdng ngoai luc
tdc dung l1én co hé khong cin bing. Do d6 khong c6 thé dua vao diéu kién can bﬁng dé xac
dinh cac luc chua biét. Dé giai bai toan luc ctia hé khong can bang nay, ta dwa vao nguyén 1y
D’ Alembert.
Theo nguyén 1y D' Alembert : "Néu ngoai cdc lic tdc dung 1én co hé, ta thém vao nhitng
luc qudn tinh va coi chiing nhu nhitng ngoai luc thi co hé dugc coi la cdn bdng, va khi dé cé
thé diing phwong phdp tinh hoc dé gidi bai todn luc ciia co hé".
> Xac dinh lyc quén tinh cia cac khiu a) Khdu tinh tién b) Khau quay quanh
truc cé dinh di qua khoi tim c) Khau quay quanh truc cé dinh khéong di qua
khéi tim d) Khau chuyén dong song phing
3.3.2. Ap luc & cac khép dong
Piéu kién tinh dinh
Pé tinh dugc cac ALKD, phai tach khau ra khéi co cAu dé ALKD tré thanh ngoai luc ddi vai
ting khau. Khi d6 trén timg khau, ta dit cac ngoai luc (ké ca lyc quan tinh) va viét phuong
trinh can bang lyc.
Mudn giai dugc cac ALKD, thi sé phuong trinh 14p duoc phai biang sé an sb co trong cac
phuong trinh d6. Pay 1a diéu kién tinh dinh cua bai toan.
Gia str c6 chudi dong phing gdm n khau, ps khép loai 5, ps khdp loai 4, dang can bang dudi
tac dung cua cac luc.
S6 phuong trinh can bang tinh hoc lap duoc 14 3.n (ZPX =0, ZPY =0, ZMZO).
S an sb:
- Khép tinh tlen an s6 1a gia trj va diém dit (phuong L phuong truot).
- Khép quay: an sb la gia tri va phuong, chiéu (dat tai tam khop).
- Khép cao loai 4: an 1a gia tri (dat tai vi tri tiép xuc, phuwong theo phuong phéap tuyén

chung).

R
A R

a) Khop tinh tién b) Khop quay ¢) Khop cao
Hinh 3-20: phan loai khop
Piéu kién giai dugc 1a: S6 phwong trinh = S6 4n sd
<3n=2ps+tps < 3n—(2ps+tpsy)=0 (3-6)
Vay dé xac dinh dugc cac ALKD, phai giai trén cac nhom cé bac tu do bﬁng 0, do chinh la cac
nhém At-xua (nhém tinh dinh).
Tuong ty nhu nhom phang, dé xac dinh cac ALKD ¢ nhém khong gian ta phai giai céc
phuong trinh viét cho cc khau thudc nhom cé bac tu do bang 0.
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Xac dinh ALKD

a. Xdc dinh ap luc tai cac khop dong

Xét co cdu bon khau ban 1& & vi tri nhu hinh 3-5. Céc ngoai luc (bao gé)m luc can ky thuat, luc
quan tinh,...) tac dung 1én khau 2 1a P ,, tac dung 1én khau 3 1 P 5. Hay x4c dinh cac ALKD
tai cac khép A, B, C, D dé hé can bang.

f{tm «—D
v
Ros

/BC

Hiph 3-21: xac dinh
Ap luc khop dong

Giai
- Tach nhom At-xua, thay cac lién két bang cac phan lyc lién két.
~Hé lyc (R1, Rin, P», P3, Ros, Ros)~ 0 phai tao thanh mot da gidc luc khép kin.
Trong d6: LAy moment d6i vdi diém C

P,.h

BC

P;.h
Khau 3: (tuong tv) =Ry; = 3-73
1CD

- Chon TLX K, (kN/mm) va di€m cyc O.

- V& hoa db luc (cht ¥ cach sip xép thir tu luc).

- X4c dinh cdc thanh phan lyc va luc can tim.
b. Xic dinh hre trén khau din
Theo gia thuyét, khau dan 1a khau c6 van téc goc bang hang sd, do d6 nd & trang thai can bang
luc. Pé dam bao diéu kién cin bang nay, phai dat 1én khau dan mot momen luc (goi 1a momen
can bang M) hay mot luc (goi 13 luc can bang Pe) dé can bang voi tac dong cua toan bd
phan con lai cia co cau 1én khau dén.
Viét va giai cac phuong trinh can bang luc cho khiu dan dudi tac dung ctia mémen cin bang
(luc can bang) va cic phan luc tir gia va tir khau bi dan, ta s& xac dinh dwgc mémen can bang
(hay luc can bang) va phan lyc tir gia tic dung 1én khau dan.

Tinh luc cin biang theo phwong phap phén tich hre (hinh 3.22)
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Hinh 3-22: cén bang trén khdu dan
% 4 éu 1a moémen can bang
Moémen can bang dugc xac dinh tir phuong trinh tong mémen cac luc d/v diém A:
ZmA =0 < Pl.hl-Rzl.h21+Mcb+M1:O
= Mcb =- Pl-hl + R21.h21 - M1 (3-7)
% 4 éula luc can bang
Tong momen céc luc d6i véi diém A 1a:
ZmA =0 < Pi.h; +Py.hy-Ryphyy +M; =0
= Py, = (-Pr.hy + Ryihyy - My )/hg, (3-8)
+¢ Phan luc tai A dugc xac dinh tur :
(Pe, Py, R, Rop) =0 (hay P + P+ Ry + R =0)
Chu y:

+ Quan he M Pcb hcb (3 9)

+ Trong cac cong thu’c trén mudn xac dinh luc hoic mémen can bang, can pha1 blet
phan Iyc tir khau 2 1én khau 1 1a R ,;, c6 nghia 1a phai phan tich luc toan bd co cau. 4 én
phuong phap xac dinh lic can bang nhu trén goi 13 phuong phap phan tich lyc.

Phuwong phap sir dung dinh ly Ju-cop-ski

3.4. MOT SO NG DUNG CUA CO CAU NHIEU THANH

Co céu nhiéu thanh duoc ing dung rong rai trong ky thuat. Sau day 1a mot s6 vi du:

- Co ciu dong co 2 xylanh kiéu chir V (H.3.26), bién chuyén dong tinh t1en cua 2
piston 3 va 5 thanh chuyen dong quay cua khau 1 quanh A. Cling ¢ co cau nay néu dung dé
bién chuyén dong tinh tién cua khau 3 thanh chuyén dong quay cua khau 1 (Iam nhiém vu cua
d6ng co nd) roi bién chuyén dong quay cua khau 1 thanh chuyén déng tinh tién cua khau 5
(Iam nhi¢m vu nhu bom piston); trong trudong hop nay ta c6 dong co nén khi.
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Hinh 3.26: luoc do dong co 2 xy-lanh kiéu chit V

- Co cau thanh khong gian trong may nong nghiép.

Trong may nong nghiép, dac biét la trong cac may thu hoach, thuong gap co cau thanh khong
gian, phan 16n cac co cAu ndy 1a cic co cu khong gian 4 khau két hop v6i mot chudi dong
phang. Trén hinh 3.27a 14 so 6 dong cua co ciu thuc OABKC dung dé dan dong cho dao trén
may gat dap lién hop C.4. O day can luu ¥ rang do ddc diém ctua may ndng nghiép nén cac
khau c6 téc do lam viéc thap va khong doi hoi phai c6 d¢ chinh xac chuyen dong cao. Vi vay
chuyén dong khong gian tuong dbi cua cac khau trong pham vi nho c6 thé thuc hién nho khe
ho ¢ khép dong va do dan hoi cua cac khau. a ho ¢6 ma két cau cua cac khop dong va céc
khau trong co cdu sé rat don gian. Vidu ¢ so dd trén, nho khe hd & cac khdp A va C nén nb
bao dam cho céac khau c6 chuyen dong khong gian tuong d()1 v6i chuyén vi nho. Thyc ra dé c6
thé hinh dung dung chuyén dong cua cac khau trong co cu, cac khép nay phai duoc thay téh
bang cac khép cau A’ va cu-lit C’.

Hinh 3.27b 1a so dd dong cua co cAu thanh khong gian OA;A,BO,0,CDE c6 truc lac
BO,0,C dé dan dong cho dao trong may cat c6 KH.1.4.

Hinh 3.27: cdc co cdu dan déng dao ct
- Co cAu may cua soc (H.3.28)
Day 14 co cAu 4 khau phang, dang tay quay — con truot. Tay quay 1 dan dong cho con trugt 3
chuyén dong tinh tién theo phuong dimg. Con trugt 3 mang khung cua va ludi cua 4. Cay gb
can cua 6 duoc con lan 5 day vao. Hanh trinh 1am viéc 13 hanh trinh udi cua chuyén dong tir
trén xubng.
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Hinh 3.28: mét luwoc do co cdu may cua soc
- Co  cAu may sang lic phiang (H.3.29)
Pay 1a dang co cdu 4 khau ban 1& phang.
+ Hinh 3.29a 1a so d6 may sang lac phang c6 khung sang dat nghién trén cac thanh d& treo.
+ Hinh 3.29b 1a so d6 méy sang lic phang c6 khung sang dit nghién trén cac thanh d& dung.
+ Hinh 3.29¢ 1 so dd may sang lic phing c6 khung sang dit ngang trén cac thanh d& dan hodi

Hinh 3.29: mét sé luge do co cau sang
- Co cau Ro-bot (1 so video clip)
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Chuwong 4: Co’ cau banh rang

4.1. CAC THONG SO HINH HOC

4.1.1. Pai cwong vé truyén dong banh ring
- Gi6i thidu: Co cu banh rang 14 co ciu c6 khdp cao ding dé bién d6i hodc truyén chuyén
d6ng theo nguyén tic dn khép truc tiép gitta hai khau.
Phén loai:

+ Theo vi tri twong ddi giita hai truc quay: banh ring noi tiép va banh ring ngoai tiép.

+ Theo su phan b ctia ring trén banh ring: banh rang thang, banh ring xoan (nghiéng),
banh rang chir V.

+ Theo bién dang rang: banh rang than khai, banh riang xycldit, banh rang 4 6-vi-cop.

+ Theo tinh chat chuyén dong: cip banh riang phang, cip banh rang khong gian.

f) Banh rang non g) Banh rang tru h)Banh rang non chéo k) Co cdu truc vit —
chéo banh vit
Hinh 4-1: su phan loagi

32



An khép than khai

- Puodng than khai ctia dudng tron 1 quy tich ctia mot diém nam trén duong thang lan
khong truot trén dudng tron (goi la duong tron co s¢), H.4.3.

- Tén goi cua cac duong & diém trong H.4.4.

- Tinh chét ctia an khép than khai:

+ Ty s truyén trong dn khép than khai 13 hing sd.

Ty s6 van téc goc giira hai banh ring, goi 13 ty sb truyén.
K}’I hléu i12 = (,01/(,02
i;, > 0 khi 2 banh ring quay cung chiéu, va i, < 0 khi 2 banh ring quay nguoc chiéu.

= =2 =22 =08 =const (4-1)
0, O,P 0,4, Loy

+ Po dich tam khong anh hudng dén ty sd truyén.
+ Diém an khép K Iudn nam trén dudng n-n chira a ,a .

Hinh 4-2: bién hinh than khai Hinh 4-3: an khop than khai

4.1.2. Cac thong so hinh hoc co ban ciia banh ring than khai tiéu chuan
Giéi thiéu

- Cac duong tron tam O, va O,, ban kinh O,P va O,P (H.4-3) néu duoc gan lién v6i 2 banh
rang dang an khop s& ludn tiép xac véi nhau va lin khong trugt 1én nhau, va duoc goi 1a cac
vong tron ban dau (con goi 1 vong tron lan).

- Buong tron tam Oy, O, ban kinh 0,4 1, 0,4 , chinh 14 cac VOng tron co' so.

- Quan hé¢: I = ry;/cosa; Iy = I'gp/COSOL

Véi a: goc an khop, trong dn khép tiéu chuan, o = 20°
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Cac thong s6 hinh hoc co béan
|

Hinh 4-4: mé td cdc théng sé hinh hoc

- Khoang cach giita 2 bién hinh lién tiép cta ring do theo vong tron ban dau goi 13 budc

rang. Ky hiu: t
- Mddun cua rang: ty s6 t/m goi 1a médun cua rang, ky hi¢u: m
m= t/n

Pé tién viéc thiét ké va ché tao, cac kich thudc cia banh rang déu dugc tinh thong qua

(4-2)

mddun. Tri s6 cia mddun duogc chon theo diéu kién bén, tinh theo milimét va duoc tiéu chuin
hoa: 1; 1,25; 1,5;2;2,5; 3;4;5;6;8; 10; 12; 16; 20; 25; 32; 40; 50; 60; 80; 100.

- Kich thudc vé chiéu cao:
+ Chiéu cao dau ring: h> = f.m (v6i £ = 1)
+ Chiéu cao chan rang: h” = £.m (v6i £ = 1,25)
Chu y: dbi véi rang cit ngin, £ =0,8; =
+ Chiéu cao cta ring: h=h’ + h”
- Puong kinh vong tron ban dau: D
Goi Z 14 s6 ring cua banh ring = Zt=n1.D = D=m.Z
- BPuong kinh vong tron dinh rang: D, = D + 2h’
- BPuong kinh vong tron chan rang: D; =D — 2h”
- Chiéu rong cta rang S’; chiéu rong ké ring S”
S*=S8"=1/2
Sy = 21,.[(S°/2r) + inva - invo]
= S. = 2r[(S’/2r) + inva - invoL]
- Khi 2 banh rang an khop nhau thi ty s6 truyén
|i12| = 1'02/1'01 = 1'2/1'1 = mZz/mzl = |i12| = Zz/Zl
- Khoang cach gitra 2 truc quay: A = 0,0, ="2m(Z, £ Z,)
Déu +: dn khép ngoai; dau — : an khop trong.

(4-3)
(4-4)

(4-5)

(4-6)
(4-7)
(4-8)

(4-9)
(4-10)
(4-11)

(4-12)
(4-13)
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4.1.3. Banh rang tru tron rang nghiéng
a. Cau tao mait rang

t
2Tl -

27r b,

B

c) d)
Hinh 4-5: cau tao & théng sé hinh hoc ciia banh rang nghiéng
b. Cac thong s6 co ban ciia banh rang nghiéng
Ta da nghién ctiru cac thong sd trén 1 tiét dién vudng goc véi tryc banh rang, ching ta c6 the
ap dung 601 v0i banh rang try tron (thang, nghiéng) voi cht y: yéu t6 diém tro thanh yéu t6
duong, yéu t6 dudng tré thanh yéu t6 mat).
Péi véi banh rang nghiéng, ta cht ¥ thém mot sb thong sé khac:
- Goc nghiéng cua rang trén mat try chia Ia f.
Chu y: khi 2 banh rang nghiéng an khép thi §, = -p,
- Budc rang trén hinh try chia (lan, ban dau)
+ Trén tiét dién vudng goc véi truc banh rang (tiét dién ngang).
Budc rang tg goi 1a bude ngang.
Modun mg = t/n goi 1a médun ngang.
+ Trén tiét dién doc theo chiéu truc cta banh rang (tiét dién doc).
Budc rang t, goi 1a budc doc.
Modun m, = t,/n goi 1a moédun doc.
+ Trén tiét dién phap, vudng goc voi cac dudng ring.
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Budc ring t, goi 1a budc phéap (tuyén).

Modun m,, = t,/n goi la modun phap.
Modun phap m,, duogc tiéu chuan hoa, chon my = m, khi ché tao.
+ Quan h¢ gitra cac budc va modun:

t, = ts.cosf} = t,.sinf3 (4-14)
m, = m,.cosP} = m,.sinf} (4-15)
- Céc thong so khac:
r="'%myZ =" (my/cosP3).Z (4-16)
r.=r+f.m, (4-17)
I fr—f’.mn (4-18)
¢. Uu nhwoc diém cia banh rang nghiéng so v6i banh rang thang twong \ing
—
B1 M B2 B'
P
Bt M B2
a) b)

Hinh 4-6: m6 ta wu nhuoc diém
- Hinh 4-6 thé hién qua trinh tiép xtic cia 2 mit ring cua banh rang nghiéng (voi (P) 1a mat
phang an khép). Trén hinh 9-13b, B, va B, la diém vao khop va dlem ra khép cta tiét dién
ngang, qué trinh tiép xtic bat dau chi 1a 1 dlem B, tang dan dén tiép xuc hoan toan theo chiéu
dai cua rang (MM”) va giam dan, chi con tiép xuc tai B, trudce khi thoi tiép xuc, vi thé trong
thot gian t1ep xuc, xem nhu diém tiép xac M di chuyén tir B, dén B’.
- H¢ s0 trung khop
Hinh 4.7 thé hién 1 cap banh ring khi bét ddu va khi théi an khop. Trong qua trinh do, cac
diém a,, a, thudc cac bién hinh va nam trén Vong tron ban dau sé chuyen t&i1 cac vi tri by, b,.
Céc cung a;by, a,b, 14 cung trén vong tron ban dau do cac diém a, a, vé ra trong thoi gian 1
do6i rang an khép goi 1a cung an khop.
alb 1= azbz
a han xét: dé truyén dong duoc lién tuc giita cic banh ring thi cip rang sau phai vao khép
trude khi cdp rang trudce ra khdp. va cang co nhiéu cip ring dong thoi dn khép thi su dn khép
cang em diu.
Kha ning lam viéc ém dju cta 1 cip banh ring dugc danh gia bang hé sé trang khép:
€= albl/t = azbz/t
Dé dam bao truyén dong lién tuc giita 2 banh rang, phai thoa min diéu kién & > 1. Do ché tao
va lap rap khong hoan toan chinh x4c, cac rang lai bi mon trong qua trinh 1am viée, nguoi ta
thudng 13y & > 1,05
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Hinh 4.7: Mo ta vi tri vao khop & ra khop cua mot cap rang
Hé sb trung khép cua cip banh ring nghiéng 13 € va g, 1a hé s6 trung khop & cip banh ring
thang twong tmg thi:
e=¢g,+(BB'/t)
- Uu diém:
+ Lam viéc ém diu.
+ Khé nang tai 16n hon.
- 4 huoc diém: xuét hién luc doc truc, c¢6 thé khic phuc béng cach dung banh rang chir V.
- Thong thuong ngudi ta chon = 8° — 15°

(4-19)

Hinh 4-8: lyc doc truc & banh rang hinh chit V
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4.2, CO CAU BANH RANG KHONG GIAN
CAP BANH RANG TRU CHEO

:(\'

a) b)
Hinh 4-9: théng sé hinh hoc banh rdng tru chéo
Ciu tao
Banh rang tru chéo dung dé truyén chuyén dong quay giita 2 truc chéo nhau (hinh 4-9), thuong
ching 14 cac banh rang c6 mit rang 1a mit xoan 6¢ than khai (con goi 1a banh ring xoan than
khai), c6 cac goc nghiéng khong ddi xtmg (B, # -B,). CAu tao mit ring va cac thong sd gidng
nhu banh rang nghiéng.
Dac dlem tlep xuc
- Ty s6 truyén:
+ Vi 2 tryc khong song song nhau nén 1 mat rang s€ tiép xuc theo 1 diém P. Qua diém
P v& mit phang tiép xuc chung v61 2 hinh try lan. Hoa d6 van toc trén mat phang t1ep xuc thé
hién & hinh 4-12. Tiép tuyén chung t-t v6i 2 dudng ring ctiia banh ring va vecto van toc tuong
dbi V, phai song song nhau.
+ Hinh chiéu cua vén tdc 1én phuong phap tuyén bang nhau:
= Vp1.cosP; = Vpy.cosPBy <> m;.11.co8P; = ,.15.c08[3,
Vi vay:
_ &:rz.cosﬁ2 _Z, (4-20)
®, 1.cosP, Z,
- 4 han xét: mudn thay doi ty sé truyén co thé thay doity s ro/r, hodc cosp,/cosp;.
- Goc giita 2 truc 1a y = |By £ B,|; ddu + tmg vai bo truyén banh rang tru chéo o ring xodn
cung chiéu, va nguoc lai.
- C6 hién tugng trugt doc theo rang.
Van tbc trugt Vi, hudng doc theo duong riang va co gia tri:
V12 = |0)1.r1.sin[31 T 0)2.I'2.Si1’1B2| (4—21)
4 éu chon cac ty s6 1,/r; hodc cosf,/cosP; khong hop 1y, co thé 1am cho van toc truot
tang nhiéu.
- Tiép xuc theo diém nén kha ning tai khong cao, mau mon. Trong nganh ché tao may,
banh rang try chéo it dugc st dung vi cac nhugc diém nay.
- Khi thay d6i khoang cach va goc giita 2 truc, ty sd truyén s& khong thay doi.
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CO CAU TRUC VIT - BANH VIT 7 ,
Truc vit — banh vit dung dé truyén chuyén dong gitra hai truc chéo nhau. Thuong gap nhat la
loai truc vit — banh vit ma gdc gitta 2 truc bang 90° va dang truc vit — banh vit 1a hinh tru.

Céu tao

- ;-H'» 3

Th.

\qmw.i\ |

Hinh 4-10: mo ta truc vit — banh vit

Gia su ¢o 1 cap banh rang truc chéo, truyén chuyén dong quay gitra hai truc Vu()ng goc nhau (y
= 90°). Cap banh rang nay co dac diém: goc nghiéng B, rat 10n, P2 nho. Vi thé dudng ring cua
banh rang 1 duoc quan nhiéu vong tren banh rang (hlnh 4-10). Sé rang cua banh ring 1 khong
thé nhiéu dugc, vi bude cua duong xoan cé gia tri nhat dinh. Thong thuong Z, = 1 + 4. Sb rang
Z, con goi la s6 dau moi, banh rang 1 duoc goi la truc vit, banh rang 2 dugc goi la banh vit.
Vi vay, thuc chét cta co ciu truc vit — banh vit 14 mot cap banh rang try chéo. CAu tao mat
ring giéng nhu banh rang tru chéo.
Pic diém ciia co cdu truc vit — banh vit

- Ty s6 truyén: (vi 1a banh ring tru chéo nén ty sd truyén dugc tinh nhu (4-20)
®, 1,.cosf3, _ 7,

2 ®, 1.cosP, Z,

- 4 han xét: s6 dau mdi cua truc vit Z, rat nho, trong khi d6 Z, c6 thé 1iy 16n.Vi vay co
ciu nay c6 uu diém co ban 1 ty s6 truyén co thé rat 16n, nhung kich thude co cdu van nhé gon.

- G6c nghiéng cua banh vit va truc vit khac nhau nhiéu, nén van tdc truot tuong ddi doc
rang s& rat 16n, vi vay hiéu suét ctia co cau thap, nhiét d6 ¢ ving tiép xtic s& cao.

- Trong bo truyén truc vit — banh vit, mat rdng cua truc vit va banh vit tiép xuc theo
diém nén kha nang tai khong cao, mau mon. Pé dat dugc tiép xtc dudng giita truc vit va banh
vit, s& phai thay doi mit ring ctia banh vit. Banh vit duoc cit bang dao phay lin c6 hinh dang
hoan toan giéng nhu tryc vit s& an khdp véi banh vit. Khi d6 mét chan ring cua banh vit khong
phai 1a 1 hinh try, ma l1a 1 mat Xuyén 10m tao boi mat tron cd duong sinh la cung tron bao léy
tryc vit dudi 1 goc 6m Q (Hinh 4-11a). Ciing c6 thé 1a vit 16m (truc vit globoit) (hinh 4-11b)
dé truc vit 6m 1dy banh vit, cling c6 thé ca truc vit va banh vit déu 16m, 6m 14y nhau.
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b)
Hinh 4-11: mé ta chi tiét truc vit — banh vit
BANH RANG NON
Trong bd truyén banh ring noén, ring phan bd trén hinh nén cut. Banh ring non dugc dung dé
truyén chuyén dong quay giita 2 truc cit nhau, chéo nhau trong khong gian.

B¢ truyén banh rang non

< <N ¢
O @)

Hinh 4.12: cac dang rang cua banh rang non
Phan loai
Tuy theo dang duong rang trén banh rdng, banh rang noén cé 2 loai chinh:
- Banh riang noén thang:
+ Puong rang chum vao dinh rang (H.4.12a).
+ Puong riang nghiéng, tiép xtic v4i vong tron ban kinh p (H.4.12b).
- Banh rang non khong thing (rdng cong):
+ Duong rang la cung tron ban kinh r; (H.4.12c¢).
+ Puong riang 1a dudng xodn 6¢ Ac-si-mét (H.4.12d).

40



+ Duong rang la dudng than khai cua vong tron ban kinh p (H.4.12e).
Banh rang non rang thang
- Ty s6 truyén: banh rang noén rang thang dung dé truyén chuyén dong giita 2 truc cit
nhau, goc giita 2 tryc 1a 8, ty s6 truyén 14 iy, = m,/o,.

Hinh 4.13: sur hinh thanh bé mat banh rang non ’
Mat 1dn cia banh rang nén 1a 2 mat non c6 chung dinh tai O. Van toc goc gitra 2 banh

la ®; va ®, cd quan hé ®| = ®, + ®1,, dugc thé hién trén hoa d6 van toc goc (H.4.13a).
Twr hoa d6 van toc goc, ta co:

SInd, _ o _, (4-22)
sin J, o,
Vo610 =0, + 9, ta co:
cotgd= 12080 o5 — Ty TCOSS (4-23)
sin & sin &

Vian toc goc tuong ddi o, hudng theo OP, chuyén dong tuong dbi 1a chuyén dong quay
quanh truc OP (truc quay tuc thoi) véi van toc goc ,. Khi an khédp, 2 hinh nén s€ 1an khong
truot 1€n nhau.

4.3. HE BANH RANG

4.3.1. Dai cuwong
Do nhu cau thyc té, ta khong chi sir dung mot cip banh ring ma sir dung nhiéu cip banh ring
nbi v6i nhau, tao thanh mot hé théng va duoc goi 13 hé thdng banh ring hay hé banh ring.
Cong dung: str dung hé banh rang co thé dat duoc nhitng cong dung khac nhau nhu:

+ Thyc hién ty s6 truyen 16n (H.4-14a).

+ Can truyen chuyen dong quay gitta nhiing truc cach xa nhau (H.4-14b).

+ Truyén chuyen dong gitta cac truc can thay doi ty sb truyén (hop sd) (H.4-14c).

+ Thay ddi chiéu quay (H.4-14d).

+ Hop nhiéu chuyén dong thanh 1 chuyén dong, hay chia 1 chuyén dong thanh nhiéu
chuyén dong doc 1ap nhau (b6 vi sai) (H.4-14e)
Phan loai: c6 2 loai co ban 1a h¢ banh rang thuong va h¢ banh rang vi sai.
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Hinh 4.14: hé banh rang

4.3.2. H¢ banh rang thwong ’ . ’
H¢ banh rang thuong la h¢ banh rang trong doé tat ca cac truc déu c6 duong truc co dinh. Vi du:
H¢ banh rang & hinh 4-15:

Hinh 4.15: hé banh rang thuong
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Béct,udo gﬁahé: W=3n-2ps—ps VOips=6;ps=5n=6=>W=I
Ty s0 truyén:

0, 0, o, o, o
— ZZ Z3 Z4 ZS Z6
( Zl)( Z;)(Z;)( Z;)( Zs)
- 4 Ly Zsy Lay sy L
(-1)". (Z1 )'(Z;)'(Z; )'(Z;)'(ZS)
Téng quat, goi k 1a sb cdp banh ring ngoai tiép trong hé co n banh ring, céng thirc tinh ty s6
truyén c6 dang:
w2, Z, Z,
1, =(-1) .(Z1 ).(Z'Z) ..... (Z',,_l) (4-24)

Chu y:

+4 éu iy, <0 thi banh rang 1 va banh rang thir n quay nguoc chiéu nhau va nguoc lai.

+ Banh rang 5 khong 1am anh hudng dén gid tri cua ty s truyén, ndé duoc goi 1a banh
rang trung gian.

+ Trong hé banh ring khong gian, vin dé cung chiéu hay nguoc chiéu khong con ¥
nghia nita, nhung ta c6 thé xac dinh chiéu quay ctia banh ring bi dong theo chidu quay cua
banh rang chu dong nhu H.4-15b.

4.3.2. H¢ banh rang vi sai
Giéi thi¢u

% H¢ banh ring vi sai 1a hé banh ring trong d6 mdi cip banh rang co it nhat mot banh
rang ¢6 duong truc di dong (H.4-27a,b).
Banh ring c6 duong truc c¢b dinh goi 1a banh ring trung tAm, banh ring c6 dudng truc di dong
boi 1a banh rang v¢ tinh. Khau dong mang truc cia banh v¢ tinh goi 1a can, khi c¢b dinh can hé
vi sai tr¢ thanh hé thuong.

Z, — Z,
can 1
T C py
2 3 ==
2z A
r;; 21 i
b)

Hinh 4.16: hé banh rang vi sai
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Ty s6 truyén
Xét hé vi sai ¢ hinh 4.16a, banh ring trung tim 1 va can C quay quanh truc ¢6 dinh O, véi cac
van tdc gbc o, O khong phu thudc nhau, banh rang v¢ tinh 2 mang trén can C ¢b chuyén
dong quay kép vai van toc goc ws.
Ta tim quan hé gitta @i, @ va . béng cach dbi gia co cau, xem can C 1a gia c¢b dinh hay noi
cach khac 13 xét hé vi sai trong chuyén dong twong dbi voi can C. Thi cac banh ring 1 va 2
déu co duong truc cd dinh va hé tré thanh hé thuong. Trong hé nay, cac banh ring 1 va 2 s& ¢6
van toc goc la:
o =0 - 0 @y =@ - @
Goi if, 1a ty s6 truyén cta banh rang 1 va 2 trong chuyén dong twong dbi dbi véi can C, ta co:
._ O _ 0-0,
= (=~

;5 0,-o,

c

Thé nhung trong chuyén dong twong dbi, hé trd thanh hé thuong, ty sd truyén i, c6 thé tinh
theo s ring:
i, = - 2Zy/Z,
Xét hé banh riang vi sai ¢ hinh 4.16b, 1y luin twong tu, xét hé vi sai trong chuyén dong tuong
ddi vai can C, ta co:
. _ 0O _0-0,
Yo oo
Trong do i/, tinh nhu trong hé thuong, i, = (-Z,/Z,).(-Z5/Z’,)
Mot cach tong quat, ta co thé xac dinh quan hé giira van tdc goc giira 2 khau trong hé vi sai
bang cong thuce sau:

Cc

L C— a)m — a)n — @,
Iy =~ = (4-25)

v, o,-o,

Trong d6 oy, g 1a van tdc goc tuyét doi ciia cac banh ring m, q can xét ndo d6 trong hé vi sai
va o, 1a van téc goc tuyét dbi cua can. i,, dugc tinh nhu trong h¢ banh rang thuong. Cong
thire trén goi la cong thire Willis.
4.3.3. Ung dung ciia hé banh ring

a) Ung dung ciia hé thuwong

- Hé banh ring thuong duoc dung dé thyuc hién cac ty sb truyén 16n, ma mot cip banh
rang khong thé thuc hién dugc (hop giam tbc).

Z,

il | ]
I

o]

o @D
[ez] FZZA

4 z,  Z;

_ Hinh4.17:hépso o
- Dung thuc hi¢n nhiéu ty so truyén khac nhau (hop s6, hdp bién téc), H4.31.
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-Dung dé truyén dong gitra hai truc xa nhau v6i mot ty so truyén chinh xac, H4.32. 4 éu
dung mot cap banh rang dé truyén tur truc I sang truc II dan dén khong hop 1y vé mat kich
thugc va ché tao. a €éu dung bg truyén dai hay xich thi ty s6 truyén khong that chinh xéc.

7 ‘ Hinh 4.18: truyén dong gitka cdc truc xa nhau 7 ‘
- Dung dé ddo chi€u quay truc bi dan, H4.19. Khi kéo chac A xuong, truc II s€ do6i chi€u quay.

Hinh 4.19: b phdn ddo chiéu quay
b) Ung dung cua hé vi sai
Hé vi sai ¢ hai bac tu do, do d6 no duoc sir dung trong cac trudng hop can tong hop hai
chuyén dong quay doc 1ap thanh mot chuyén dong quay, hay phan tich mot chuyén dong quay
thanh hai chuyén dong quay doc lap. Hop vi sai trong 6 to: (hinh 4.20)
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N&i vé truc cdc ding

Banh (1) ) Z Banh (3)

ez
P77

A

’

Hinh 4.20: hop vi sai trong 6 to

-Goi V, Vi ) V5 1an luot 1a van tdc 6 t6 va van tdc cua tAm banh xe sau 1 va 3; va o, o; lan
luot 13 van tbe gbc cua banh 1 va 3 (hmh 4. 20a)
- Khi xe chay trén duong thiang, ta co: Vi = Vs =V = o, = o3
- Khi xe chay trén dudong vong, ta cd V| < V3, do d6 dé xe di vong dé dang, khong bi truot trén
mat duong, phai c6 ®; < ;.
- Thé ma, banh 1 va 3 cing nhin chuyén dong tir truc dong co (thong qua truc cac-ding) lai
phai c6 hai van tdc goc khac nhau. Do d6 can phai sir dung hé vi sai dé phan tich thanh 2
chuyén dong nay.
Xét chuyén dong cua co cAu vi sai trong 6 t6 nhu hinh 4.20b.

+ Co cau gém mot hé thuong khong gian Z, — Zs va mgt hé vi sai kong gian gom Z,, Z»,
Z5 va can C. Hai banh ring c6 sb ring bang nhau Z, va Z, dan dong cho hai hanh xe va cung
an khép v6i banh ring Z, (c6 thé quay quanh can C).

+ Quan h¢ van tbe gbc trong hé vi sai trén la:

_ o0, _m-n __Z, Zy __

b C
I3 = =

w,—®, n,—n, Z, Z,
= (1’11 - nc)/ (Il3 - nc) =-1
= n; +n3=2n,
+ Can C gan lién véi banh ring Z4 nén n, = n, = const. a ho vay khi 6 t6 di qua duong
vong, mot banh xe quay nhanh 1én, banh xe kia tu dong quay cham lai.
+ Thyc té & co cdu vi sai trén, dé tai trong phan bd déu & cic banh ring, cac truc, ngudi
ta lap thém banh rang Z’,. Thuc chit chuyén dong ctiia banh ring Z’, hoan toan giéng banh
rang Z,, nén vé nguyén 1y khong can dé y dén 2°,.

4.4. TINH TOAN THIET KE BO TRUYEN BANH RANG

4.4.1. Phan tich luc tac dung q
Khi tinh toan c6 thé xem nhu luc ma sat sinh ra trén bé mat rang khong dang ké.
a. Banh rang tru rang thiang

+ Luc vong: F,=2T,/d,, =F, (4-26)
+ Luc huéng tAm: E, =Fytga,, =k, (4-27)
+ Luc phap tuyén: F. =K, =F,/cosa,, (4-28)
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Hinh 4.21: Lu’ tac ung lén rdng ciia banh rang thang
b. Banh rang tru rang nghiéng:

+ Lyc vong: F,=2T,/d,, =F;
+ Lyc hudng tam: F, =F,tga, /cosp, =F, (4-29)
+ Luc doc truc: F, =F,teB,, =F,, (4-30)
+ Luc phap tuyén: F,, =F,, =F,/cosa,, cosp,, (4-31)
Olny: gOC dn khép trong mit phang phap

Luu y

e Chi€u luc vong F; trén banh dan luon nguoc chi€u quay, trén banh bi dan cung chiéu

quay.
e Phuong lyc doc truc phu thudc vao chiéu nghiéng rang va chi¢u quay:
[a) F () (O]

F

Hinh 4.22: Chiéu tac dung cua lul’c lén banh rang
e Chiéu F, ludon hudng vao tam.

4.2.2. Tinh toan thiét ké b truyén banh ring
(Tham khao Téap 1, tai liéu [2], trang 91-126)
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Chwong 5: Co’ cau déo

5.1. CO CAU bAI

5.1.1. Giéi thi¢u vé ma sat:

Ma sat 12 mot hién tugng ty nhién phdt sinh & ndi ti€p xic giita cdc khau c¢é chuyén dong
tuong doi véi nhau. Ma sdt gdn lién véi van dé rat quan trong trong k¥ thuat, d6 1a sy hao
mon clia mdy méc, thiét bi va tudi tho cta ching.

Thong thuong, ma sat 1 luc can ¢ hai vi nd 1am tiéu hao cong suit, giam hiéu suét cia mdy.
Cong cua lyc ma sat phan 16n bién thanh nhiét 1am néng cac chi tiét may; 1am thay déi co, ly
tinh cia bé mat tiép xuc hodc chit boi tron; 1am mon céc chi tiét may, do chinh xac giam...
Tuy nhién trong nhiéu truong hop, no 1a luc can c6 ich, dugc dung de truyen dong, vi du trong
co cau banh ma sat, co cdu dai, may can... trong céac thiét bj phanh ham, co cau kep chit. .

a) Co cau dai b) Co cd:u banh ma sat ¢) Truyén déng vé cdp
Hinh 5-1: Mot so ung dung co ich cua lyc ma sat
Lwc ma sat trugt kho.
Gia st 2 vat A, B ti€p xtic nhau theo mot mit phing (H.5-3a).

|
F
R N

ﬂ Q Fmax

Q

/’ 13 1 F P

A 0 a
_ ‘ o | -
Fus | ‘
1
B |
Vit chuyén dong ‘ Vit ding yén ‘ Vit chuyén déng
a) phan tich lyc b) ma sat dong-ma sat tinh

Hinh 5-2: mo ta ma sat truot
Vat A chiu 1 lyc thing ding Q vudng géc mit ti€p xic. Vat B s& tic dong vio A mot phan
luc 4 ciing phuong nguoc chiéu va cé gid tri bang luc Q.
Téc dong vao A mot lyc P nhd, nim ngang trong mit phing ti€p xdc. Tang dan luc P tir
gia tri 0. Luc dﬁu, vat A ding yé€n, chung to da co luc tac dung lén A can bﬁng voiluc P. Luc
d6 goi 1a Iyc ma sat F.

F=-P

Luc F goi 1a lyc ma sat tinh.
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Tang tir tir lyc P ta thdy vt vin ding yén — nghia 1a F di ting theo dé ludn cin bang véi luc
P.
Tang lyc P dén mot gia tri nao do, vat A bat dau chuyén dong. Luc ma sét tinh ting dén gid tri
Finax .
Khi vat A chuyén dong théng déu, vat A chiu tac dong cua mot lyc ma sat dong dé can bﬁng
voi luc P . Quan hé gitra lyc ma sat F valuc P duoc biéu thi trén hinh 5-2b.
Theo Culomb, luc ma sat dugc tinh theo cong thirc:

F=a+ba
Trong do, hé¢ sb a phu thudc vao dién tich tiép xuc.

=F=(a/a +b).a

=F=fa (5-1)
Trong d6, hé s ma sat f=a/a + b 1a hé sd ma sat tinh khi 2 vét c6 xu huéng chuyén dong
twong d6i v6i nhau, 1 hé s6 ma sat dong khi hai vét c6 chuyén dong tuong di.
Go6c ma sat tinh va géc ma sat dong dugc xac dinh theo cong thirc:

tgQ; = Fra/d =1 tgps = Fo/d = 13

Sau day, dé thuén tién, ta dung ky hiéu F dé chi ca luc ma sat tinh 1an lyc ma sat dong va ky
hiéu f dé chi ca hé sb ma sat tinh va dong.
5.1.2. Co cu dai truyén (bd truyén dai)
5.1.2.1. Khai niém chung
Nguyén ly: - Bo truyén dai hoat dong theo nguyén 1y ma sat: cong suét tir banh chu dong (1)
truyén cho banh bj dong (3) nhd vao ma sat sinh ra gitta ddy dai (3) va banh dai (1), (2).

FiGURE 19.3
“llhiplt'-\-hl']l drive.

(Courtesy Reliance Electric

Company.)

Hinh 5.3: M6 td mét co cau dai

49



- Ma sat sinh ra gitra hai bé mit xac dinh theo cong thuec:
F . =fa

a hu vay, dé co lyc ma sat thi can thiét phai c6 ap luc phap tuyén. Trong bd truyén dai, dé tao

luc phép tuyén thi phai tao luc cang dai ban dau, ky hiéu 1a Fo. Mt vai cach dé duy tri luc

cang dai can thiet, du

Hinh 5.4: Nhitng cdch khdc nhau dé tao ra & duy tri lic cang dai
Phan loai

- Theo tiét dién dai: bao gém dai det, dai hinh thang, dai rang lugc, dai tron, dai rang, dai luc
giac.

- Theo kiéu truyén dong: truyén dong giita hai truc song song ciing chiéu, truyén dong giita hai
truc song song nguoc chiéu, truyén dong giira cac truc chéo nhau

Uu nhuwoc diém va pham vi sir dung

Uu diém:

- C6 thé truyén dong giira cac truc cach xa nhau (<15m)

- Lam viéc ém, khong gy 6n nhd vao do déo ctia dai nén co thé truyén dong véi van toc 16n

- 4 ho vao tinh chat dan hoi cua dai nén tranh duoc dao dong sinh ra do tai trong thay di tac
dung 1én co cau.

- 4 ho vao su truot tron cua dai nén dé phong su qua tai xay ra trén dong co

- Két céu va van hanh don gian

Nhuwoc diém

- Kich thudc bo truyén dai 16n so véi cac bd truyén khac: xich, banh ring.
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- Ti s6 truyén thay d6i do hién tuwong truot tron gitra dai va banh dai (ngoai trir dai ring)
- Tai trong tac dung lén truc va 6 1on (thuong gap 2-3 1an so véi bo truyén banh ring) do phai
c6 luc cang dai ban dau (tao ap luc phap tuyén 1én dai tao luc ma sat)
- Tubi tho ctia bd truyen thap
= Hién nay, b0 truyen dai thang duoc st dung rong rai, dai det ngay cang it sir dung. Khuynh
huong dung bd truyen dai ring ngay cang pho bién vi tin dung duoc uu diém cia bo truyén
banh rang va bo truyén dai.
5.1.2.2. Co s& ly thuyét tinh toan b truyén dai
Théng s6 hinh hoc bd truyén dai:
- Thong sb hinh hoc chu yéu: a: khoang cach truc; ®@: gbc 6m banh dai nho (banh dan); dy o
dudng kinh banh dai; L: chiéu dai dai. Tat ca dugc mo ta trong hinh 19.1a.
- Quan hé giira cac thong s hinh hoc:

* Goc 6m lay gan diang

O 21800 —57(d2 —dl)/a (5-2)
- Chiéu dai dai duoc xac dinh theo cong thuc:
_ dl + dz (d1 — d2)2

- Chiéu dai dai dugc chon lai theo tiéu chuan. Sau d6 tinh lai khoang cach truc a:
k+k? - 8A%
4
k=L-n(d,+d,)/2
tI’OIlg do: A:(dz_dl)/z
Luc tac dung I1én bd truyén dai
a. Luc tac dung lén dai

Fo
d! Fo

Hinh 5-5: lyc tac dung lén dai
- Goi Fj 1a lyc cang ban dﬁu; F, 1a lyc cang trén nhanh cang va F, 1a lyc cidng trén nhanh
chung khi bg truyén chiu tai.
- Piéu kién can bang luc:

F-F =F (5-5)

F, goi la lyc vong hay tai trong c6 ich
Mo-men (gidi han) co thé truyén trén dai la:

‘ T=(F, - F,).(d; /2) ‘
Gia str chiéu dai L khong thay doi khi chiu tai trong nén do co va gian trén hai nhanh bang
nhau.

(5-4)

F =F, +AF

E, =F, — AF (5-6)
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F, = F, + th
tir (5-5) va (5-6):
(5-5) va (5-6) e
2
, _ f®
M&bi quan hé giita F; va F, : F, =Fe (5-7)

Tt cac cong thirc trén, ta co:

F=Fe'" /(" -1)

F,=F /(" -1

F,=F (" +1)/2(’* -1)
suyrw_F’::2]%(ef®-—l)/(ef¢-+1).

t

(5-8)

a hu vay, néu tang goc 0m o va hé s6 ma sat f1én thi s tang kha nang tai cia bo truyén.
- Khi dai chuyén dong trén banh dai, mdi phﬁn tor dai chiu lyc ly tam, luc ly tdm tao nén luc
cang phu F, trén dai:
F, =pAv® =q,v* (5-9)
qm — khéi lwong trén 1m day dai, kg/m
- Phuong trinh Euler co ké dén luc cang phu

Fi _Fv _ ef(D
F,-F,
- Dbi voi dai hinh thang

(b)

-

s, aTon

sy tiép xuc cua mot co cau dai hinh thang

Hinh 5.6: M6 td
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Phuong trinh Euler la:
F-F, _
I -k,

Trong do, £ = {/sinf, voi B 1a goc chém cua dai hinh thang, mo ta trong hinh vé.

ef'q)

b. Lire tac dung Ién truc va 6

!
Hinh 5-7: lyc tac dung lén truc

Luc tac dung 1én truc:
. O
F, = 2F, SIH(E) (5-10)

Ciu tao ciia dai & Banh dai

a. Cau tao ciia dai
Vit li¢u lam dai phai théa man : do bén moi, mon, hé sb ma sat tuong dbi 16m va co tinh dan
hdi cao.
Pai det bao gém cac loai dai sau: dai da, dai vai cao su, dai sgi bong, dai so¢i len, dai [am bé‘mg
vat liéu téng hop. Trir mot s6 loai dai béng vat liéu téng hop ché tao thanh vong kin, cac loai
dai con lai can phai ndi dai theo chiéu dai.
Pai hinh thang (hinh v&). B& mit 1am viéc cta dai hinh thang 14 hai mit bén, giita day dai va
banh dai c6 khe ho. Day dai khong ngoai banh dai dé tranh hu hong do canh banh dai. Dai
thang gém: dai soi xép, dai soi bén. Pai duge ché tao thanh vong kin va dugc ti€u chuén hoa
kich thudc cling nhu chiéu dai dai
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|<—0.88 in.—-|

T
\ )
T 0.53 in.
| !
—1:25 i, > 7
D

0 75 = 0.91 in.

(a) Standard sizes A, B, C,D,and E

h— 1.0in. —rj
0.38 in. T
8V .
,“‘ _’"1 0.88 in.
0.32 in
e,

(b) High-capacity sizes 3V, 5V, and 8V

FIGURE 19.2

Standard cross sections of V-belts. All belts have a rubber-
impregnated fabric jacket with interior tension cords
above a rubber cushion.

Hinh 5.8: Mo ta dai thang

b. Két cAu banh dai
Két cau banh dai phuc thudc vao loai dai, kha nang cong nghé va quy mo san xuat:

+ Duong kinh <100mm: duc

+ PBuong kinh 16n: banh dai khoét 16m, c6 16 hodc nan hoa dé giam khoi luong
Két cau vanh dai thang co kich thudc tuong tmg véi tiét dién dai. Goc chém banh va dai hinh
ring lugc = 40°, goc chém banh dai thang giam theo chiéu tang tai trong ( 40°, 38°, 36°, 34°)
Két cdu banh dai det: try, tang tréng, con. Thong thudng, banh dai dan mit tru va dai bi dan
tang tréng. a éu vén tdc 16n (> 40m/s) thi khoét ranh dé thoat khong khi.
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Bénh dai det co bé mat ngoai 1a mat try, dudong kinh banh dai duoc chon theo cac tri s6 tiéu
chuan. D6i v6i dai hinh thang, dudng kinh tinh toan (d1,2) 1a duong kinh vong tron (trén banh
dai) di qua 16p trung hoa cta dai, ciing duoc chon theo cac tri sb tiéu chudn. Chiéu rong (B)
ctia banh dai ciing theo tiéu chuan.
Ung suit sinh ra trong dai
Luc cing dai gdy ra cic (mg suét sau:
+ 6, =Fv/A = p v*. 10° — g suét do luc cing phu
+ o, =F,/A, 6, =F,/A, - Ung suét trén nhanh chu dong va bi dong
+ 6 = Fo/A - Ung suit do liuc cing ban dau
+o,=F/A - Ung suét ¢ ich sinh ra trong dai
a goai ra con ung suat udn tuan theo dinh luat Hooke:
o, =¢E=Ed/d (5-11)
& = y/r — d6 gian dai tvong d6i ciia thd ngoai cling
y = &/2 — khoang cach tir duong trung hoa téi thd dai ngoai cung
r = d/2 — ban kinh cong duong trung hoa
- Ung suét 16n nhét sinh ra trén nhanh cang khi dai bat dau tiép xtc trén banh dai nho :

O =01 0, +0,,=0,+0,50, +0, +0,, (5-12)
Omax =0 /(e 1)+ 0, + 0, (5-13)
=P /vA)E™ [ ~1)+pv? +o, (5-14)
- Kha ning kéo ciia bd truyén dai dic trung boi ing suat c6 ich oy:
G, =20,(e™ —1)/(e™ +1) (5-15)

= o, tang thi kha ning kéo ting tuy nhién tudi tho cta dai giam. Vi vay han ché o, : o <
1,5Mpa (d6i v6i dai thang); o, < 0,8Mpa (d0i v6i dai det)

- Tudi tho dai khong nhing phu thudc vao tng sut ‘ma con phu thuge vao déc tinh va chu ky
thay d6i tAn sd g sut. Tan s6 nay xac dinh bang s vong chay cia dai trong mot gidy:

i=v/L (5-40)
i cang 16n thi tudi tho cang thap. Ddi véi dai thang: i < 3..5 s'; Ddi v6i dai det: 1 < 10..20 5™
Hién twong trugt trong b truyén dai
Bao gém: trugt hinh hoc, truot dan hdi, truot tron
- Trwot hinh hoc: xay ra khi b0 truyén chua lam vi€e, dudi tac dung cua tai trong F, dai bi
gian — hién tugng trugt tron
-Truot dan hoi: do lyc F, trén nhanh cang > F, trén nhanh chung, nén do bién dang dai A, khi
vao dai s& > do bién dang dai khi ra dai. Do d6, khi dai vao tiép xtic voi banh dan dai sé bi co
lai gdy nén hién tugng truot dan hoi

Trén banh b dan xdy ra hién twong trugt dan hoi khi ra dai.
- Trwot tron: xay ra khi moment truyén 16n hon moment ma sat
Van toc va ti s0 truyen
- Van téc vong trén cac banh dai:

+ Trén banh dan: v = nd;n;/60000

+ Trén banh bj dan: v, = d,1n,/60000 (5-16)
- Giira van tdc vong hai banh dai c6 su lién hé:
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d

E=(vi—Vvy)/v = _&zl_ﬂ

Vi dmn,

v, =v(1-9) (5-17)
v6i: & - hé s6 truot twong doi. &= 0,01 .. 0,02
- Ti s6 truyén cua bg truyén dai:

u= 4 4
d,(1-8) 4 (>-18)

5.1.2.3. Tinh to4n thiét ké b truyén dai
(Tham khao Tép 1, tai liéu [2], trang 50 — 76)
5.1.2.6. Gi¢i thi€u bg truyén dai ring

Hinh 5.9: M6 ta mét bé truyén dai rang
- Lam viéc nho su an khop gitra cac go trén dai va cac ranh cia banh dai.
Uu diém:

+Kich thudc bo truyén nho

+ Khong c6 hién tugng trugt dai

+ Ti sb truyén 16n (dén 20)

+ Hiéu suét cao (0.92 ..0.98)

+ Lyc tac dung 1én truc va 6 nho

+ Cong suét truyén dén 200Kw
- Cac kich thudc chu yéu:
+ Modun dai: m = p/z; trong d6 p 1a budc dai + Chiéu cao rang h: & = (0.6..0.9)m +  Chiéu
rong nho nhat cua dai S = (1...12,2)m + Pudng kinh vong chia d = mZ + Khoang cach truc a.

56



5.2. CO' CAU XiCH
5.2.1. Khai niém
Nguyén ly

F2
Hznh 5.10: mé ta b truyén xich
BoO truyén xich thuc hién truyen dong tr banh xich chu dong sang banh xich bi dong nho vao
sy an khop giita rang trén dia xich va cac méc xich.
Phéan loai
Theo cong dung chung, xich dugc chia l1am ba loai:
- Xich kéo.
- Xich tai.
- Xich truyén dong.
Trong chuong trinh chung ta chi tim hiéu vé xich truyén dong ma thoi. Xich truyén dong duoc
chia lam 3 loai chinh: xich 6ng, xich con lan va xich rang.
Uu nhwoc diém va pham vi sir dung
Uu diém:
- Khong c6 hién tugng truot nhu bd truyén dai, co thé 1am viéc khi c6 qua tai dot ngdt, hiéu
sudt cao.
- Khong doi hoi phai cang xich, nén luc tac dung 1én truc va 6 nhé hon
- Kich thuéc bo truyén nhé hon b truyén dai néu ciing cong sut
- G6c 6m khong c6 ¥ nghia nhu bd truyén dai nén co thé truyén cho nhiéu banh xich bi dan
Nhuwoc diém:
- Ban 18 xich bi mon nén gy tai trong dong, 0 on.
- C6 ti s truyén ttrc thoi thay ddi, van tde tire thoi cua xich va banh bi dan thay dbi.
- Phai boi tron thuong xuyén va phai c6 banh diéu chinh xich.
- Mau bi mon trong méi trudng ¢6 nhiéu byi hoic boi tron khong tot.
Pham vi sir dung
- Truyén cong sudt va chuyén dong giita truc co khoang cach xa, cho nhiéu truc dong thoi
trong truong hop n < 500v/p
- Cong suét truyén thong thuong < 100 kW
- Ti sb truyén < 6, hiéu suét 0,95..0,97
5.2.2. Két cau xich truyén dong
a. Két cdu xich
Xich con lin & xich dng con lin (hinh 5.11)
Ma trong / (ap chat véi dng 5), xen ké v6i méa ngoai 2 (1ap chat v6i chét 4), ¢ thé xoay twong
ddi voi nhau.
Ong 5 va chdt 4 ¢6 khe hd cho phép xoay twong dbi voi nhau, tao thanh ban 1é.
Xich dng con lin giéng xich con lin nhung khéng c6 con lin 6, nén mon nhanh. 4 hung khéi
lwong va gia thanh thép.
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Chapter 19 = Various Machine Components

Pin link Pitch, p

Roller link

Bushing

Pin

Ficure 19.6

Construction of a roller chain. (Courtesy Rexnord Corporation. Link-Belt
Chain Division.)

0 }
.
_l,_;l

\‘f/ T

Hinh 5.11: cdu tao cua xich con lan & xich ong con lan

Xich rang

Hinh 5.12: mo ta xich rang
GoOm nhiéu mé xich xép xen ké nhau, cac ma xich ndi voi nhau bang khdp ban 1&. Cac ma xich
an khép v6i banh xich boi hai mét phiang dau ma xich.
Xich rdng lam viéc ém, it on, kha nang tai cao
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Pé xich khi lam viéc khong bi trat khoi dia xich theo phwong doc truc ta ding cac ma dan
hudng khong cé rang dat gitra xich. Trén dia xich c6 phay ranh.

b. Két cAu dia xich

Két ciu dia xich nhu hinh

| L1 ]
Hinh 5.13: mo ta dia xich

- Kich thuée banh xich nho, c6 thé dung phéi dap. Khi kich thude banh xich 16n, c¢6 thé ghép

roi mayo va dia xich bang mébi ghép han hay bu 16ng.

- Bién dang va kich thuéc rang xich phu thudc va loai va kich thuéce xich

5.2.3. Thong s6 hinh hoc co ciu xich

Chordal rise, r - r.

______ =

FIGURE 19.7
Chordal action of a roller chain.

Hinh 5.14: Mé td mdt nguyén nhén gdy tiéng on

Buéc xich p,
- La thong s6 co ban bo truyén xich.
- Budc xich cang 16n thi kha ning tai cang cao. Pong thoi tai trong dong, va dip va tiéng on
ciing tang theo, nhat 1a khi 1am viéc v&i van tde cao
- Pé tang kha ning tai c6 thé ting sé day xich (xich dng con lin) hodc ting chiéu rong xich
(xich rang)
- Budc xich dugc chon theo tiéu chuin

S6 ring dia xich
- Thong thudng Z, < Z,, néu sb ring nho thi xich mau bi mon (vi goc xoay ban 1& 16n) va tai
trong dong cling nhu va dap.
- Do d6, ta han ché sb rang nho nhat. Thong thuong, khi v>= 2m/s. thi z;, >= 19, khi v<=
2m/s. thi zm, = 11...15. Trong thiét ké co thé tinh theo cong thirc: z; =29 - 2u
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- Pé tranh tudn xich khi xich mon, phai han ché sb rang 16n nhét. z,,, <= 100..120 (xich con
lan), z,.« <= 120..140 (xich rang).
- Sb rang dia xich nén 1dy theo s6 1¢ vi khi d6 mdi ring xich s& 1an luot dn khép voi tat ca cac
mit xich, nhu vay ring xich s& mon déu hon.
DPwong kinh vong chia
+ Vong tron chia: di qua tdm ban 18 xich, dugc xac dinh theo cong thic:

d — p C ~ p C Z

. T
sin( —) T
V4

(5.19)

(Vi /z tuong d6i nho nén sin(nt/z)=n/z)
+ Duong kinh vong ngoai dia xich:
d, =p.[0,5+cotg(180/z)]
Pbi voi xich rang, duong kinh vong chia 16n hon duong kinh vong dinh. Puong kinh vong
dinh xac dinh theo cong thurc:
d, =p.cotg(180/z)
Khoang cach truc a va s6 mat xich X )
- théng cach truc a,,;, dugc gidi han bdi khe hd nho nhat ctia hai dia xich tir 30..50mm
- Chi€u dai xich xéc dinh theo cong thrc:

Ry
L:2a+n(dl+dzj+(dl ds)
2 4a

- S6 mat xich X :
L :2_'_ (z, +7,) n [(Zz —Zl)/27t]2pc
P.  P. 2 a
5.2.4. Thong s6 vé van tdc va lue
Van toc trung binh b0 truyén xich:

v = DZD

~ 60000 (5:21)

n-— sé vong quay cua dia xich; z — sd rang cua dia xich; va p, — bude xich
Ti s0 truyén trung binh

u=n1/n2=Z2/21 (522)
Thong thuong u <=8
Luc tiac dung trong b truyen xich
- Luc vong F; lién h¢ v6i luc trén nhanh cang F; va chung F:

X =

(5.20)

F-F =F (5.23)
- Luc cang do ly tam:
2

F, =q,v (5.24)

JQm — Khbi lugng mdt mét xich, kg/m
v — van toc vong , m/s
- Lyc cang ban dau do trong lwong nhanh xich tu do:
F, =Kyaq,,g (5.25)
a — chiéu dai doan xich ty do bang khoang cach truc
g — gia tdc trong truong
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Kr—hé $6 phu thudc do vong xich
K¢= 6 — khi xich nam ngang
K¢= 3 — khi xich nim nghiéng < 40° so véi phuong ngang
= 1 — khi xich thiang dung

- E, =F, +F,  Co thé 1ay gan dung: F, = F, (5.26)
- Luc tac dung 1én tryuc
F =K.,k (5.27)

K,, — hé sb trong luong xich
+K,, = 1,15 — Khi xich nim ngang hodc nghiéng < 40°
+K,, = 1 — Khi xich thang dimg hoic nghiéng >= 40’
Tai trong dong
- Sy thay d6i c6 chu ky cta van toc nhu trén 13 nguyén nhan thay d6i ti s6 truyén tuc thoi, 1a
nguyén nhan gay tai trong dong phu trong bo truyén.
- Van téc v, gdy va dap giira ban 18 xich va ring banh xich.
Cac dang hong va chi tiéu tinh

Hinh 5.15: mé ta dé xdc dinh dang hong
Céc dang hong chu yéu trong b truyén xich bao gom:
+Mon bén 1¢
+ Mon rang dia xich
+ V& con lan

5.2.5. Tinh toan xich con Lin theo dd bén mon
(Tham khao Tap 1, tai li€u [2], trang 77 — 90)
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Chuwong 6: Mét sé co’ cau khac

6.1. CO CAU CAM

6.1.1. Khai niém vé co cu cam
Co céu cam 1 co ciu khép loai cao, c6 kha nang thuc
hién duoc nhitng chuyén dong c6 chu ky phirc tap cua
khau bi dan véi do chinh xac cao.

Khau dan cua co cau duge goi la cam, con khau
bi dan dugc goi la can (hinh 6.1).

+ OB 1a kich thudc dong ctua khau 1, OB thay
dbi trong qua trinh 1am viéc.

+ Khép cao gitra khau 1 va khau 2 1a B.

Hinh 6.1: Co cdu cam

Uu nhuoc diém

- Uu diém: Chon bién hinh cam (thiét ké co cdu cam) theo médt quy luat chuyén dong
cho trude (cua can) thi dé dang.

- 4 huoc diém: Co6 khép cao B tiép xuc theo diém hay theo dudng, dan dén hao mon
nhanh & bé mat 1am viéc; c6 khuynh hudng thao khép; kho khin trong viée ché tao chinh xac
bé mat 1am viéc cua cam.

Phan loai

Theo mat phang chuyén dong cia cam va can, ta c6 cam phang va cam khong gian. a éu mat
phang chuyen dong cua cam trung hay song song v&i mét phang chuyén dong cua can day, ta
c6 cam phang; néu miat phang chuyén dong cta cam cit mat phang chuyén dong cua can day

ta c6 cam khong gian.
JIR
1 2
_
AP

b) ¢)
Hinh 6.2: Cam khéng gian (cam thimg). 1: Cam; 2: Can.

Theo hinh dang C}éu qén ta c6 cac loai: can dau nhon (H 6.3a), can dau bang (H. 6.3b), can dau
cong (H. 6.3c), can dau con lan (H.6.3d).

a) d)

7 ‘ Hinh 6.3: Hinh dang ddu can o
Theo chuyén dong cua can: Cam can tinh tién (H. 6.4a,b,c,g,h) va cam can lac (quay) (H.
6.4d,e,1).
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Hinh 6.4: mo ta sw phdn loai co cdu cam
6.1.2. Céc thong sb co ban
Théng s6 hinh hoc ciia cam

- Ban kinh vecto 16n nhat R, va ban kinh vecto nho nhét R, ctia bién dang cam.

- Cac goc cong nghé: 1a goc dugce xac dinh trén bién dang cam tng vé1 cac cung lam
viéc khac nhau cta bién dang ndy. Dé can chuyén dong qua lai va co luc ding thi trén bién
dang cam phai c6 4 gdc cong ngh¢:

+ Goc cong nghé di xa y4: tng voi giai doan can di xa tim cam.
+ Goc cong nghé dimg xa y,: img voi giai doan can ding yén & vi tri xa tim cam nhat.
+ Goc cong nghé vé gan y,: tng v6i giai doan can vé gan tim cam.
+ Goc cong nghé ding gan Ye: Ung voi giai doan can dimg yén & vi tri gan tim cam
nhit.
Pé can chuyen dong qua lai, t01 thiéu trén bién dang cam phai c6 2 goc y4, v
Thong so dong hoc cua co cau cam
- B4i vé6i co ciu cam can tinh tién dau nhon (H. 6.4a):
+ Do 1éch tam e = AH, trong d6 H 1a chin cua duong vudng goc ha tir tim cam A dén
phuong trugt BC cta can.
+ Khi e = 0 tirc 1a khi phuong truot BC di qua tim A, ta c6 co ciu cam can tinh tién
chinh tam.
- B6i véi cam can lic dau nhon (H 6.4d):

63



+ Khoang cach tdm cam — tdm cin lac.

+ Chiéu dai can lgc (chiu dai doan thang ndi tim can va dau nhon ctia cin).
- Cac goc dinh ky 1a goc quay cta cam Ung véi cac giai doan chuyén dong khac nhau cua can
(H. 6.5)

+ Goc dinh ky di xa @4: ing v6i giai doan can di xa tim cam.

+ Goc dinh ky dimg xa @, tng v6i giai doan can dting yén & vi tri xa tAm cam nht.

+ Goc dinh ky vé gan o,: tng voi giai doan can vé gan tdm cam.

+ Goc dinh ky dimg gan @,: ng voi giai doan can dimg yén & vi tri gin tAm cam nhat.

i Hinh 6.5: Goc cong nghé va goc dinh ky trén co cgfu cam
a 01 chung cac goc cong nghé va cac goc dinh ky twong img khong bang nhau:

Ya ;t (Pda Vv # (Pv
Pbi v6i cam can tinh tién dau nhon, dé goc cong ngh¢ va goc dinh ky bang nhau, thi phuong

trugt BC di qua tdm cam A, tirc la tmg vdi co cAu cam can tinh tién chinh tim. Con ddi véi
cam can lic dau nhon, phai co diéu kién: 3 diém A, B,, B’,, thang hang.
Théng s6 lwe hoc ciia co' ciu cam
- Goc ap lyc dau can 1a goc hop bai phap tuyén Bn cia bién dang cam tai diém tiép xuc giita
cam Va‘l can voi van toc V,, cua dau can B tai vi tri ndy: o = (Bn V,,) (H. 6.6). Géc ap luc
dau can ndi chung blen thién theo vi trf tiép xtic B gilra cam va can
- Goc ap luc dau can dic trung cho kha nang truyen luc cua co cAu cam. That vay, xét co cAu
cam can tinh tién dau nhon trén H. 6.6a. Goi N va F lan luot 1a ap luc va lyc ma sat tr cam
tac dung 1én can, va P=N+F thi cong suat truyén tir cam sang can 13 :

W =P.Vp,. cos(oc+(p) (6-1)
v6i @ 13 goc ma sat giita cam va can. Khi goc ap luc o cang bé, cong sut truyén dong cang
16n, hay néi khac di hiéu qua cua luc ddy P cang 16n.
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i  Hinh 6.6: Goc ap luc trén co cdu cam
(Phan tich & tong hop (thiét k€) co cau cam, tham khao tai li¢u [3], trang 91 -115)

6.2. CO CAU CAC-DANG (Cardan, Universal Joint)

Co cdu cac-diang hay khop ndi truc cac-diang dung dé truyén chuyén dong quay giita 2 truc
giao nhau mot goc o khong 16n 1im, nhung co thé thay doi duge trong khi co cau dang hoat
dong.

6.2.1. Nguyén Iy céu tao

- Hinh 6.7a thé hién co ciu thuc, hinh 6.7b 1a luge d6 dong cua co cAu cac-dang.

Hinh 6.7: co cau Cac-ding

- Co cdu cac-dang gom truc I va II ¢ thé quay quanh tim X-X, y-y giao nhau mot goc a.. Truc I
mang chac 1, truc I mang chac 2. Hai chac 1 va 2 cliing ndi voi khau chit thap 3 bang hai khép
ban 1& & A-A’ va B-B’ vdi cac diéu kién A-A’ 1 x-x, B-B’ L y-y, A-A’ 1 B-B’; x-X va y-y
giao nhau ¢ O ciing chinh 13 diém giao nhau gitta A-A’ va B-B’. Céc kich thuéc OA = OA’ =
OB=0B’=R
6.2.2. Ty s6 truyén

- Trong qua trinh chuyén dong, quy dao ctia A-A’ 1a vong tron tim O, ban kinh R, nam
trong mit phang vudng goc voi x-x va di qua tam O. Tuong tu, quy dao cua B-B’ la vong tron
tam O, ban kinh R, nam trong mat phang vuong goc voi y-y va di qua tam O.

- Trong qua trinh chuyén dong, vi tri cia A-A’ thay d6i, duoc dic trung bang thong s6
¢ 1a goc gitta A-A’ va M-M; trong d6 M-M 1a giao tuyén ctia mit phang chtra cac dudng tim
quay X-X, y-y va mit phang chira quy tich ciia A-A’ (Hinh 6.8); ¢ = AOM
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, ‘ Hinh 6.8: théng s6 hinh hoc co cau Cac-ding
- Ty s0 truyén dugc tinh theo cong thirc sau:
. _ O _ 1-sin®a.cos?
i,= 21_ l-sin“a.cos” ¢ 62)
Wy cosa

- 4 han xét:

+ Khi co cdu chuyén dong, goc ¢ thay doi tir 0 dén 27; cos’o thay ddi tir 0 dén 1
nén ti sb truyén i, s& thay doi tir 1/coso dén cosa. a hu vay khi o, = const thi o, thay d6i tir
Omin = ©1.080, AN Moy = ©1/COSAL.

+ Do khong déu cua truc bi dan duogc danh gia qua h¢ s6 &:

(02 - (02 . .
S= maxa) MIN = t5q sina, (6.3)
1

R rang goc giao nhau o giita 2 truc cang 16n thi d6 khong ddng déu cang 16n, nghia 14 truc bi
din dong cang bi dao dong xoan trong qua trinh chuyén déng dan dén kha ning bén cua tryc bi
giam nhiéu. Pay 1a 1y do goc giao nhau o trong co ciu cac-diang khong duoc 16n.

Co ciu Cac-ding kép

Trong thuc té ta hay dung 2 co ciu cac-dang mic lién tiép goi 13 cac-dang kép nhu hinh 6.9a,
co truc 1 va 2 d6i xtmg nhau, hodc tryc 1 va 2 song song nhau (H. 6.9b). Chuyen dong dugc
truyén tir truc 1 dén truc trung gian T vdi ti sO truyen it dugce tinh nhu & co cau cac-dang don,
truc trung gian T lai truyen cho truc 2 vo1 ti s truyen ito cling dugc tinh nhu & co cau cac-
dang don.

Hinh 6.9: Co cdu Cdc-dang kép
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Mét s6 dang cdc-ding thuong gap:

Hinh 6.10: mét sé co cdau Cdac-dang khac

6.3. CO' CAU MAN (Malte, Geneva Mechanism)

Co cAu man 13 co cdu bién chuyén dong quay lién tuc thanh chuyén dong quay gian doan nho
trén khau dan c6 chét va trén khau bi dan co nhimg ranh tiép xtic khong lién tuc voi nhau.

Vi dy tmg dung: co cdu dn dao ciia may bao, co ciu thay u dao clia may tién tu dong, co cdu
dua phim ctia may chiéu phim,...

Nguyén Iy cdu tao

Hinh 6.11a va 6.11b thé hién co cidu Man, trong d6 khau dan 1 mang chdt 3 quay quanh tim
O,; khau bi din 2 14 dia mang nhiing rénh 4 c6 thé quay quanh tdm O,. Khi khau 1 quay lién
tuc, s& co lac chdt 3 lot vao ranh 4 cua dia 2 ¢ vi tri A va gat dia ndy quay quanh O, mot goc
dén khi chot ra khoi ranh & vi tri B thi dia 2 s& ngung quay nho cung tron CDE trén dia 1 tiép
xuc voi cung tron FGH trén dia 2. Lac nay ranh ké tiép trén dia 2 & vi tri chd chét trén dia 1
vao dé truyén dong va qua trinh truyén dong xay ra lién tuc.

a)

S6 chét trén dia 1 c6 thé bang 1 hay 16n hon 1. S ranh trén dia 2 thuong 14 4, 6, 8, ...

Hinh 6.11: co cdu Man
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Chu ¥:+ Dé khong xay ra va dap khi chdt vao va ra khoi rinh, & vi tri nay chdt phai chuyén
dong theo phuong cua ranh nghia 1a ranh phai nam theo phuong tiép tuyén qui dao cta chdt
(H. 6.11b). Mubn vay phai thod man: 0,AO; = 0,BO;

+ Céc chét va cac ranh trén co cAu Man c6 thé phan b bt ky (khoang cach tir tim céc
chét dén tdm O, c6 thé khong bang nhau nhu trén hinh 6.12a, cac ranh cua dia 2 c6 thé khong
huéng tdm nhu trén hinh 6.12b), mién 1 chung phdi hop dugc voi nhau.

Hinh 6.12: nguyén ly lam vigc
S6 chot va sb ranh trén co cAu Man & Pong hoc co cdu Man
(tham khao tai liéu [3], trang 147 — 149)

6.4. CO CAU BANH COC (Ratchet Mechanism)

Co ciu banh coc 1a co cau bién chuyén dong qua lai thanh chuyen dong 1 chiéu gian doan
thong qua con coc va banh coc. Hinh 6.13b mé ta co cdu banh coc gdm: thanh lic 1 lic qua lai
quanh tdm O, con coc 2 ¢6 thé truot trén ring cua banh céc 3 khi chiéu lic cung chleu kim
déng ho va day con coc quay quanh tdm O khi chiéu lic ngugc chiéu kim dong ho. 4 hu vay
banh coc chuyén dong quay gian doan 1 chiéu. Pé ham chuyén dong ciia banh coc theo chiéu
ngugc lai (khi khong nhén truyen dong cuia con coc 2) ta ding con coc 5 duoc bt trén gia 4 va
duoc giit bang 10 xo xoan dc 6.

Hinh 6.13: co cdu banh céc
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Chuyén dong qua lai co thé 1a ’chuyén dong lé‘c quanh tdm banh coc (hoac chuyén dong tinh
tién qua lai) nhan dugc tur co cau 4 khéu ban 1€ ABCD (hinh 6.14a) hodc tir chuyén dong tinh
tién nho co cau tay quay — con truot (hinh 6.14b) hodc nho nhiing co cau khac.

Hinh 6.14: mé ta chuyén dong co cau banh coc
Mot s6 dang cta co cau banh coc:

Fig. g. Fig. h. Fig. 1.
Hinh 6.15: mot so co cau banh coc khac

69



Chwong 7: Truc & O truc

7.1.TRUC

7.1.1. Cac khai niém co ban

a. Cong dung

- Truc 1a mot trong cac loai chi tiét may dung dé mang céc chi tiét may khac, truyén cong
suat hodc thyc hién mét luc ca hai nhiém vu trén.

- Pé hiéu rd cong dung cua truc, chung ta xem vi dy trén hinh 7.1:

N
| HNR
=k

Hinh 7.1: Cdc tiét may ldp trén truc
Truc (4) mang banh riang (1) va banh dai (3). Moment xoin dugc truyén dén banh dai (3),
banh dai (3) lap ¢ dinh trén truc nén moment s& dugc truyén cho banh ring (1) thong qua
truc.
b. Phan loai
Truc ¢ thé phan thanh nhiéu loai tuy thudc vao phuong phap su dung Bay gio, chiung ta di
vao tung phuong phap phan loai cu thé dé c6 thé nam duogc cach goi tén truc cho hop 1y
Theo dic diém chiu tai trong: cach phan loai nay dua trén tinh chat tai trong tac dung Ién truc.
Theo cach phan loai nay, chiing ta c6 thé chia truc thanh hai loai: truc tAm va tryc truyén.

- Truc tam: tai trong tac dung Ién truc duy nhét 12 moment u6n hay tryc chi co tac dyng la
dung dé dd cac chi tlet quay. 4 hu vy, truc tam ¢ thé quay cung voi chi tiét hay khong
cung quay véi chi tiét mang. Dé hiéu rd hon, chung ta xem vi du dugc mé ta bang so do
dong sau:

Hinh 7.2a: Truc tdm khéng quay cung chi tiét
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Trén hinh 7.2a 14 loai truc tim khong quay cung chi tiét. Moment xodn dugc truyén tir banh
rang chu dong (1) sang banh rang bi dong (2), banh rang nay lap voi tang cudn va quay long
khong trén truc (3), truc (3) dugc lap c6 dinh.

Ciing voi két cdu nay, néu nhu chung ta khong c¢b dinh truc (3) ma lap hai dau truc véi 6 dd,
béanh rang (2) cung tang cudn dugc lap cb dinh véi truc — chung ta ¢ két cdu truc tim quay
cung chi tiét lip trén n6 nhu hinh 7.2b

1

[ ] [ ]
V—\XV—\

|m

|w

Hinh 7.2b : Truc tam quay cung chi tiét

- Truc truyen 1a truc vira chiu moment u6n (mang cac chi tlet quay), vira chiu moment xodn
dé truyen chuyén dong. Tryc truyén duoc chia thanh truc truyén dong (mang céc chi tiét may
truyén dong nhu banh ring, xich, dai ...), truc chinh (ngoai viéc mang cac chi tiét may con
mang thém cac bo phan cong tac nhu dung cu cit, canh khuay) a goai ra, con cO truc truyén

ung (la loai chi chiu moment xoan, khong chiu moment uén hodc c¢6 nhung rat it, thuong
dung dé truyén moment xodn tir mot may phat dong luc dén nhidu may cong tac khac)
Theo hinh dang duong tdm: theo hinh dang duong tam truc, truc dugc chia thanh 02 loai: truc
thang va truc khuyu

Hinh 7.3: Truc khuyu

Truc khuyu 1 loai tiét may c6 céng dung riéng, chiing ta thuong thiy ing dung cua loai truc
nay trong nganh 6 t6, ngoai ra loai truc ndy con ung dung trong nhiéu linh vyc khac nhu dot
dap
a goai hai loai truc ké trén, cach phan loai truc theo duong tdm con phai ké dén mot loai truc
déc biét co duong tam thay d6i goi la truc mem

+ Truc mém dung dé truyén moment xoan gitra cac by phan may hoac gitra cac may co
vi tri thay db6i khi lam viéc. Thuong dung truc mem trong cac may rung bé téng, trong cac thiét
b diéu khlen va kiém tra tir xa. Pac diém chu yéu ciia truc mém 1a d6 cting xoan cao nhung do
ctg udn thap

+ Truc mém thuong duoc cdu tao bang cic diy cudn, gom nhiéu 16p day thép hoic
dong cudn quanh mot 16i. Loi 1a mot day thép don, sau khi quan xong cac 16p day thép thi 16
c6 thé duoc rit ra hodc co thé dé nguyén.
Theo ciu tao truc : néu phan loai truc theo cAu tao, thi co thé chia truc thanh: truc tron, truc
bac, tryc dic va rong.
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- Tryc tron: 1a tryc c6 duong kinh khong d6i trén sudt chiéu dai truc

- Truc bac: nguoc véi truc tron, truc bac gém nhiéu doan véi duong kinh mdi doan khac nhau.

- Truc dac va truc rSng khi ¢6 su doi hoi khic khe vé khéi lugng truc hodc bén trong truc lap
chi tiét hodc co cau khac (co ciu then kéo chang han) thi bit budt chung ta phai dung truc
rong. Truc rong ¢6 kha nhiéu uu diém nhu: khéi luong nhe hon, kha nang chiu xoan cao hon
truc dac cung tiét dién. Tuy nhién, mét nhuogc diém 16n 1a gia thanh truc rong lon. a éu khong
¢6 yéu cau nao dic biét, thuong ngudi ta hay dung truc dic.

c. Két cAu truc

- Két cAu truc hop 1y 1a mot trong nhitng yéu cau dit ra cho ngudi thiét ké sao cho dam bao
duoc dd bén, tinh thAm my cua thiét bi, c6 tinh cong nghé cao dé thuén tién cho viéc ché tao
va lap rap cting nhu gia thanh hop 1y nhit.

- Két cdu truc duoc quyet dinh bai tinh hinh phén b lyc tac dung 18n truc va tri sé cua cac luc
nay, cach bd tri va ¢d dinh céc chi tiét may trén truc, tinh hinh gia cong va lip ghép ..

- Truc duge ché tao c6 hinh truc tron g@)m nhiéu béc. It khi dung tryc tron vi loai truc nay
khong thich hop vé6i tng suit thay doi theo doc chidu dai truc, 1ap rap — stra chita khé khan,
viéc ¢ dinh cac chi tiét may trén truc ciing phirc tap ...Tuy nhién, truc tron rat dé trong ché
tao

- 4 hu di néu trén, truc rong c6 gia thanh cao do ché tao kho khin, nhung c6 khdi lugng nho
va kha ning truyén moment xoan tot.

CAu tao tryc bao gdm cac phan sau:

+ Tiét may d& truc goi goi 13 6 o truc, phan truc tiép véi 6 truc duoc goi 1a ngdng truc

+ Phan truc dé lap ghép cac tiét may khac goi 1a than truc
Mot diéu hét stc luu ¥ trong qua trinh thiét ké truc 13 : duong kinh ngdng truc va than truc
phai léy theo céc tri s tiéu chuan dé thuan tién cho viéc ché tao va lép ghép.

Cu thé nhu sau:

Ngong truc

a gong truc dung dé lap cac 6 tryc. Khi ngong truc lap 6 lan thi duong kinh ngdng truc dugc
tiéu chudn hoa theo dudng kinh trong ctia 6 va 14 boi s6 cta 5 néu d>=20mm

Than truc

Than truc ding dé lip ghép cac chi tiét quay nhu banh rang, banh dai, dia xich ...Duong kinh
than truc tai cac vi tri lap tiét may duoc lay theo tiéu chuan (mm):
(1,2,3,4,5,6,8,10,10.5,11,12,13,14,15,16,17,18,19,20,21,22,24,25,26,28,30,32,34,35,36,38,40,
42,45,48,50,52,55,58,60,62,65,68,70,72,7578,80,82,85,88,90,92,95,98, 100,105,110,115,120,1
25,130,135,140,145,150,,155,160,165,170,175,180,185,190,195,200.)

Tir 200 dén 500, duong kinh lay theo tri s6 14 bdi cta 10.

Pdi voi truc nhiéu bac, néu chi léy tri s& duong kinh theo tiéu chuén thi s& gip kho khan. Do
d6, tai nhitng doan truc khong mang tiét may c6 thé 1dy theo tri s6 khong tiéu chuan. Khi dinh
kich thuédc truc bac, phai léy duong kinh cac doan truc sao cho lép tiét may 1én tryc tai mot vi
tri thi c6 thé 16ng qua cac doan truc khac ma khong bi vudng.

d. Lip cac tiét may 1én truc

Pé ¢6 dinh cac tiét may trén truc theo chiéu doc truc, tuy thudc vao tai trong tac dung ma
chung ta str dung cac phuong phap khac nhau:

+ Tai trong nang: lip c6 d6 doi, ddy c6 1¢ 1a cach don gian nhat dé 1ap truc & moayo.
Puong kinh moayo nho hon 1 it so véi dudng kinh truc. Lap v6i nhau bang cach dung luc ép,
hay tao sy gian nd nhiét cho moayo, trong 1 s6 trudng hop, ¢ thé thu nho tryc lai bang cach
lam lanh (dung dé kho...).

+ Tai trong trung binh: ¢ dinh bang dai ¢, chdt

72



+ Tai trong nhe : vong kep, vit chan, vong dan hoi

b ¢

Hinh 7.4: Cé dinh cdc tiét mdy lén truc (ldp 6 déi, dimg dai oc, chét, vis, va vong dan hoi)

o

Mot vai dang thuong gip caa chdt duoc hé hién trong hinh 7.5 sau:

Hinh 7.5: Mot vai dang thwong gdp ciia ¢é dinh bang chot
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Mot vai dang thuc ap cua vong ham du't hién trong hinh 7.6 sau:

i Hinh 7.6: Vong ham lap trén ranh & ép lén truc
- 4 goai ra, c6 thé ¢ dinh tiét may trén truc bang cach ghép bang mat non khi tiét may lam

g
vi ég voi tai trong dong hodc va dap
Dé giir khoang cach twong ddi gitta hai tiét may, don gian nhat 1a ding bac 16t (hinh 7.1)
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-bai 6 oc vong ham, két hop véi ghep bang do doi dé ¢ dinh 6 lan
- Bé cb dinh cac tiét may theo chiéu tiép tuyén, ngudi ta hay dung then hay then hoa.
Lap ghép bang then dugc thé hién trong hinh 7.7.

i Hinh 7.7: M6 ta cdc kiéu then trong lap ghép
Then hoa dugc thé hién trong hinh 7.8.
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il 3

Hinh 7.8: Hai dang bé mdt ciia then hoa

Tai va (mg suat trén then dugc thé hién trong hinh 7.9 sau.

Hinh 7.9: Tdi & ting sudt trén then
(Tinh toan mbi ghép then & then hoa, tham khao Tap 1, tai li€u [2], trang 173 — 182)
Cic bé mit chuyén tiép
La phan nim gitra hai doan truc c6 duong kinh khac nhau, vai truc, ranh tron hay ranh thoat
dao. Kich thude c6 thé chon theo két qua thuc nghiém nhu sau:
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- Ranh thoéat d4 mai (thoat dao): duong kinh truc d=10+50mm, chiéu rong ranh 3mm, chiéu
sau rianh ldy 0.25mm . Pudng kinh truc d=50+200mm, liy bé rong ranh 5mm va chiéu sau

ranh 0.5mm.
- G&c lugn c6 ban kinh ¢6 dinh lay theo ti s6 sau: p/d = 0.02+0.04; t/p=3

d

Hinh 7.10: goc luon trén truc
Vi tryc chiu tmg : suit thay d01 nén thuong bi hong do moi, vét niit moi thuong bat dau tai ving
tap trung tmg suat. Do do, can c6 bién phap ning cao do ben moi cta truc. Két cdu truc 13 mot
trong cic nguyén nhan quan trong gay nén tap trung ung suat. Pong thoi, co tinh vat lidu truc
cling déng goép mot phan khong nho trong kha niang chiu méi cia tryc.
c. Vit liéu ché tao truc
- Vat li¢u dung dé ché tao truc xac dinh theo nhitng tiéu chuén vé kha nang lam viéc cua tryc,
it nhay voi tap trung ting suét, c¢6 thé nhiét luyén, hoa luyén duoc va dé gia cong.
- Thép carbon va thép hop kim 14 nhiing vat liéu chi yéu dung dé ché tao truc
7.1.2. Tinh toan thiét ké truc
(Tham khao Tap 1, tai li€u 2, trang 183 — 209)

7.2. OTRUC - O TRUOQOT
7.2.1. Gi6i thigu
hole in the NOUSIE: » ===~
FiGure 13.1
Crankshaft journal and
thrust bearings. The crank-
shaft is supported by two
main bearings and attaches

Connecting rod

Connecting rod bearing

Thrust bearing ‘
(flanged portion of main bearing)

to the connecting rod by the ; :

. Main bearing : :
connecting rod bearing. All P Main bearing
three are journal (or sleeve) Crankshaft
bearings. Integral flanges on j : i
the main bearing inserts

(commonly called merely

rings) serve as thrust '
foa ) Main bearing cap

bearings, which restrain |
axial motion of the shaft. Connecting rod bearing cap
Hinh 7.11: M6 td cdc 6 trén truc khuyu
* Cong dung

Dung dé d& céc chi tiét quay. Thong thudng truc quay con 6 ding yén nén khi lam viéc bé mit
cuia ngdng truc truot lén bé mit d truot.

* Phan loai

- Theo hinh dang bé mat 1am viéc : mat try, mit non, mat cau, mat phéng
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Hinh 7.12: Hinh dang bé mdt lam viéc
- Theo kha nang chiu tai trong: 0 d0, 60 @0 chan va 6 chan q
- Theo phuong phap boi tron: 6 boi tron thuy (dong hodc tinh), 6 boi tron khi, boi tron tir

* Két cau 0
-Loto:

- Than o:

[l
M ©
i -/
Wi |
Hinh 7.13: Két cdu ciia I6t 6 va thdan 6
Trong cédc cd ciu thudng gip, khép quay la chd ti€p xic giita chdt va ban 1€, hodc ngdng

truc va 16t 8.

7.2.2. Cac dang boi tron

Céac dang boi tron

B6i tron thuong dugc phan loai dya vao mirc d§ ma chét boi tron phan cach 2 bé mat tiép xuc.
Hinh sau mo ta 3 trudng hop co ban vé mirc do phan cach.

13.4 m Basic Concepts of Hydrodynamic Lubrication

519
| o o WA | ’ I
(a) Hydrodynamic (b) Mixed film (¢) Boundary (continuous
(surface separated) (intermittent local contact) and extensive local contact)

Trroyme 12 9

Hinh 7.14: Mé td 3 mirc @ phdn cdch giita 2 bé mdt
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Trong bbi tron thuy dong (hinh a), bé mit dugc phan cach hoan toan boi 16p (dau) bbi tron.
Tai trong, c6 khuynh hudéng ep 2 bé mit tiép xuc nhau, duge d& hoan toan boi ap suat ciia chat
16ng duoc tao ra bai chuyén dong tuong dbi cua 2 bé mat (vd, chuyen dong quay cua ngdng
truc). Mon bé mat khong xay ra. Chiéu day dic trung ciia 1op chat 1ong tai diém mong nhat
khoang tir 0.008 — 0.020 (mm). Gia trj dic trung clia hé s6 ma sat trong truong hop ndy nam
trong khoang 0.002 dén 0.010.

Trong boi tron mang hén hop (ma sat nita udt, hinh b), cac dinh cua bé mat Kkhong lién tuc
trong tiép xtc va ton tai lue d& (thuy dong) timg phan. 4 eu thiét ké dung, bé mit s& mon nhe.
Gia trj dic trung cta hé sd ma sat trong truong hop nay nam trong khoang 0.004 dén 0.1.
Trong boi tron bién (ma sat nita kho, hinh ¢), tiép xtic giita cac bé mit lién tuc va co pham vi
rong, tuy nhién, chat boi tron duge “bdi” 1 cach lién tuc qua nhiing bé mat va cung cap nhiing
16p bé mat (dau) bam vao, dugc lam moi lién tuc. Gia tri dac trung cua hé sO ma sat trong
truong hop ndy nam trong khoang 0.05 dén 0.2.

Khai niém co ban vé bdi tron thity dong

Chapter 13 = Bearings: Lubrication and Sliding

Bearing
,/ Journal

Qil inlet

: . Resultant oil
Minimum film film force
thickness, hq
W W w
(a) (b) (c)
At rest Slow rotation Fast rotation
(boundary lubrication) (hydrodynamic lubrication)
Ficure 13.3

Journal bearing lubrication. The bearing clearances are greatly exaggerated.

Hinh 7.15: M6 ta (khe ho) sy hinh thanh boi tron thuy dong

Hinh 7.15a thé hién 1 6 truot (d3) ¢ trang thai tinh. Khoang ho giita truc va 6 chua day dau,
tuy nhién, tai (W) da ‘bit chat’ lop dau tai day. Khi truc quay (cham, theo chiéu kim df)ng ho),
lam cho no lan v€ bén phai, hinh 7.15b. Quay (chdm) 1 cach lién tuc dan cho truc & 1 vi tri
glong nhu ‘dang leo 1én tudng’ cta bé mit 0, tao ra boi tron bién.

Khi toc do quay cua tryc tang dan, cang nhiéu 16p dau (dang dinh trén bé mat truc) di vao vung
tiép xtic cho dén khi du ap suét & phia trude cua vung tiép xtic dé “nang” truc, hinh c. Khi diéu
nay xdy ra, ap suat cao cta dong dau tich tu phia bén phai cua vi tri c6 d6 day 16p dau nho nhat
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(hy) 1am di chuyén truc 1 cach nhe nhang vé phia bén trai cta tim quay. Dudi nhitng diéu kién
thich hop, su cAn bang dugc thiét 14p va bé mat cua truc va 6 dugc tach ra hoan toan. Boi tron
thuy dong (con dugc goi la boi tron full-film hay thick-film) dugc thiét 1ap. Do 1éch tAm can
bang (e) cua truc va 6 duoc thé hién trong hinh 7. 15¢.

Hinh 7.16 sau day cho thiy anh huéng ctia 3 thong sb co ban 1én cac dang boi tron va hé sd
ma sat tuong ing cua no.

/ Boundary lubrication

Mixed-film lubrication

Hydrodynamic lubrication

FiGURE 13.4
A Coefficient of friction (and type

of lubrication) versus dimen-

») 3 . JEL .
pnl sionless variable pn/P (Stribeck

(viscosity x rps + load per unit of projected bearing area) curve).

Hinh 7.16: Puong cong Stribeck vé cdc dang béi tron

Trong do, p (4 .s/m’, hay, Pa.s) 1a d6 nhO’t (dong luc hoc va d6 nhdt tuyét d6i); n (vong/gidy)
1a tbc do quay cua ngodng truc, va P (4 /m?) 1a tai don vi cua 6 d5, P=W/D.L, v6i D, L 1a
duong kinh va chiéu dai ngdng truc.
Gié tri s6 trén duong cong trong hinh v& phu thu¢c vao nhitng chi tiét ciia 1 O truot cu thé, vi
du, khi nhitng bé mat cang nhan, mang dau can thiét dé tach hoan toan (nhig nhap nhé cia) 2
bé mit cang mong, vi thé, gia tri cua un/P (twong ng voi diém A) cang thap. Khe ho hay do
khit cua ngdng tryc trong 6 tryc 6 anh huong quan trong, boi vi co ché tao ra ap suét chat
long thuy dong dé d& truc yéu cau truc quay I¢ch tam trong b.
Chu ¥ rang, dé dat dugc boi tron thity dong, can 3 yéu t6:

- Chuyén dong twong dbi cua cac bé mat duoc phan cach.

- Su hinh thanh ‘chém dau’.

- Su hién dién cua chit 1ong phu hop.
7.2.3. Tinh toan — chon 6 truot
(Tham khao Tap 1, tai liéu 2, trang 227 -233)

7.3.0 TRYC - O LAN

7.3.1. Khai niém

Trong 6 lan, truc va nhitng phan bén 1 ngoai duge phan cach boi bi hay con lan, vi thé ma sat
lan thay thé cho ma sat truot (trong & 6 trugt). Khi dién tich tiép xtic nho va chiu g suét cao,
nhimg bd phén chiu lyc cua 6 lan (vong trong, vong ngoai, bi hay con lan) thuong duoc ché
tao bang nhirng vat liéu ¢ d6 cimg va d6 bén cao. Cau tao chi tiét cua 6 lin dugc mo ta trong
hinh 7.17 sau.
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-Sgauiders

Corner radius
Inner ring
ball race
Inner ring

Outside diameter -

Inner ring
land

Separator

Inner ring
QOuter ring raceway

face

Quter ring
face

(a)

=es s )

Hinh 7.17: cdu tao 6 lan
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a. Cdc b phén chinh ciia 6 lin

. Ciu tao 6 1an gdm vong ngoai, vong trong, con lan. Gitta cac con lan con cd vong cach
« 4 ho co con 1in nén ma st trong 6 1a ma sat lan. Hé sb6 ma sat 1an £=0,0015...0,006

. Ché d6 boi tron kha don gian. Két cdu cho phép ché tao hang loat nén gia thanh thip

b. Phan loai

(a) Single-row convex (b) Double-row convex (¢) Thrust

FIGUre 14.6 : Ly
Spherical roller bearings. (a, Courtesy McGill Manufacturing Company, Inc.. Bearing Division, Val-
paraiso, Indiana. b, ¢, Courtesy Hoover—NSK Bearing Company.)

Hinh 7.18: a & b, 6 & ¢6 con lin hinh trong, mét day & hai day; ¢, 6 chan

e Theo hinh dang con ldn: bi, diia try ngan, diia tru dai, diia con, diia hinh trong di xting
hoic khong d6i xtimg, diia kim, dila xodn ...

Theo khd ning chiu tdi trong: O do; O do chan; 10) chan do; 0) chan.

Theo s6 diy con lan: 6 mot day, b hai day, 6 bon day...

Theo kich thude 6: siéu nhe, dic biét nhe, nhe, nhe rong, trung, trung rong, nang...
Theo kha nang tw lya: c6 hoac khong c6 kha nang tu lya
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c. Ky hiéu o lan:

Hinh 7.20: Nhitng kich thuéc cia vai truc va 6




O 1an duogc ky hiéu nhu sau:
e Hai s6 dau tién tir bén phai ky hiéu dudng kinh vong trong d va c6 gid tri d/5 néu d >
20mm. 4 éu d < 20mm thi ky hiéu nhu sau:
- d=10mm ky hiéu 00
- d=12mm ky hiéu 01
- d=15mm ky hiéu 02
- d=17mm ky hi¢u 03
e Chir thir 3 tir bén phai ky hiéu ¢ 6
Bang 7.1: qui wéc 6 lan

dg dﬁ' [8])]
(mm) (mm) (mm) (mm)

030 127 234
064 138 267
064 148 312

14.5
162
Wy

Tiép tuc cua bang niy duoc thé hién trong phu luc 2.
e Chir sb thir tu tir phai sang biéu thi loai 6:
. S6 thir 5 va 6 tir bén phai sang biéu thi dic diém két cau
. S6 thtr 7 ky hiéu loat chiéu rong 6
d. Uu nhwoc diém
Uu:
> Gia thanh thap do san xuat hang loat
> Mat mat cong suat do ma sat thap
» Tinh lép 14n cao, thun tién khi stra chira
» Cham so6c va boi tron don gian
> So véi 0 trugt thi kich thude doc truc nhd hon
a huoc diém:
» Kha nang quay nhanh, chiu va dap kém
> Kich thudc huéng kinh tuong dbi 16n
> Do tin cay thap khi 1am viéc voi vén tée cao (do 6 bi nong 1én, v& vong cach do luc ly
tdm cua con lan)
> On khi lam viéc véi vén toc cao
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7.3.2. Dong hoc va dong luc hoc 6 lin
a. Phan bo luc trén cac con lian

Hinh 7.21: mé ta luc trén con lan
b. Ung suit tiép xiic sinh ra trong cac chi tiét 6:
c. Pong hoc 6 lin
d. Pong lwc hoc 6 lin
7.3.3. Cac dang héng va chi tiéu tinh
o Céc dang hong bao gom:
> Tréc rd bé mat do méi: do su thay doi ung suét tiép xuc, sau madt thoi gian lam viéc,
cac vét nut té vi phat trién thanh troc trén rinh vong va trén con lin
> Mon con lin va vong 6: thuong xay ra voi 6 bdi tron khong tt ¢6 cac hat kim loai roi
vao 6
> V& vong cach: thuong xay ra d6i voi cac 6 quay nhanh
> Bién dang dw bé mit ranh vong va con liin: xay ra di voi cac 6 ctia may chiu tai
trong nang va quay cham.
> V& vong 6 va con lin: do tai trong rung va va dap, do lap rap va van hanh khong ding,
do ket con lan...
o Hién nay tinh toan 6 theo kha ning tai ma khong theo (mg suét theo hai tiéu chuan:
- Theo kha ning tai tinh: tranh bién dang du d/v 6 1am viéc c6 sb vong quay thap (<
Iv/p)
- Theo kha ning tai dong: dé tranh troc rd bé mit
7.3.4. Tinh toan chon lya 6 lin
(Tham khao Tap 1, tai li€u 2, trang 210 - 226)

7.4. GIO1 THIEU KHOP NOI & LY HOP

7.4.1. Khép noi

+ Céng dung:Dung dé truyén moment xodn giita cac truc, dong md cac co cu, giam tai trong
dong, ngan ngira qua tai, diéu chinh téc do..

<« Phan loaqi:

a. Néi truc chit

+ Dung dé ndi cing cac truc c6 duong tim trén cing mot duong thang va khong di chuyén
trong d6i voi nhau. Thuong dung ndi cac doan truc thanh phan thanh truc c6 chiéu dai 16n
hodc céc truc c6 khong gian hep

+ Khong bu duoc sai sé ché tao va lip ghép
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Noi truc ong:

| 2
Lo
LT T o T
SR e |
Y Y IL?,II(
] >

Hinh 7.22: mé td néi truc ong
CAu tao gdbm mot dng thép hay gang 16ng vao doan cubi cua hai truc. Ghép véi tru bang
chdt, then, vit hdm hodc then hoa
= Pon gian, gia ré, kich thudc hudng kinh nho nhung lap ghép kho vadoi hoi do ddng tam
cao.
Puong kinh ngoai dng va chiéu dai éng;
D=(15..1,8)d
L=(2,5.4)d
Néi truc dia
Céu tao gdbm hai dia lap 1én doan cudi mdi truc bang then va do doi va dung mét sb bu
16ng ghép hai dia v4i nhau.

bb

C6 khe hé

Khong c6 Y
khe hd
Hinh 7.23: mé td néi truc dia

b. Néi truc bu
Dung dé ndi cac truc co sai léch nho vé vi tri do bién dang dan hdi truc hodc do sai sb ché
tao 1ap ghép.
Sai léch bao gém: sai 1éch doc truc, d6 1éch hudng kinh, d6 1éch goc.
Noi truc ring
[p] =12..15MPa
Néi truc xich
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FicURE 17.11

Metallic element flexible
couplings. (Courtesy Re-
liance Electric Company.)

of coupling but shown

YGear teeth (on both halves
on left half only)

(a) Roller chain coupling (b) Gear coupling

Hinh 7.24: a.Néi truc xich; b. Noi truc rang

+ Céhu tao g6m hai ntra ndi truc dang dia xich co $6 rang béng nhau, lép ¢ dinh trén truc
quin chung mot day xich.

Co thé s dung dé ndi truc léch nghiéng 1° va d léch hudng tam Ar = 0,15..0,6mm
+ Két cAu don gian, dung xich tiéu chuan, khong can di dong truc khi thao lap

Tuy nhién khong chiu dugc va dap, chi [am viéc mot chiéu
7.4.2. Ly hop
Cho phép ndi hoidc tach cac truc lac may ding hodc khi lam viéc. Bao gdm Iy hop dn khép va
ly hop ma sat.
a. Ly hop an khop
Ly hop viu

Hinh 7.25: mé ta ly hop vdu

Céu tao nhu hinh bén: g6m hai nira, mot ntra ¢ dinh trén truc, nira con lai lép 1én dau truc
con lai bang then dan hudng hodc then hoa dé nira nay c6 kha nang di truot.
+ Viéc dong mé ly hop c6 kha ning thyuc hién bing tay gat. Dé giam mon co cdu diéu khién,
ntra ly hop di dong nén lap trén truc bi din

Tiét dién vau c6 nhiéu loai: Vdu hinh tam gidc; Viu hinh thang; Tiét dién chir nhét
+ Uu diém 13 két cAu don gian, kich thudc nhé gon, khong c6 chuyén dong twong ddi giita
cac truc. Tuy nhién khi dong ly hgp gay va dap doi khi va dap nay pha hong ly hop
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Ly hop rang

- Két ciu nhu nbi truc rang, déng md bang cach di dong mot trong hai nira ly hop theo doc
tryc. Ring co bién dang than khai va vat mép dé dé déng ly hop

- Thuong két hop ly hop ring véi ly hop ma sat va dong ly hop ma sat trudc dé tranh va déap
b. Ly hgp ma sat

» Truyén duoc moment xoidn nhd ma sat trén hai bé mit ma sat tao thanh. Vi vay c6 kha
nang dong mo ém — khong gay va déap va tai trong dong, dong thoi c6 kha nang hi¢u chinh tri
s6 moment gidi han truyén qua ly hop. Tuy nhién khong dam bao d6 dong tdc giita cac tryuc
khi qua tai
Ly hop dia ma sat:

»  Cau tao ly hop dia ma sat nhu hinh bén du6i: nira truc (1) ¢ dinh 1én mét dau truc, ntra ly
hop con lai (3) di trugt trén du truc kia, gitra hai dia truc 1a 16p vat liéu ma sat (2).

SN

_

B e ]
b

Ly hop con ma sat

ﬁ\_

Q

Hinh 7.27: mé ta ly hop con ma sat

Ly hop ma sat dién tir
- Luc €p trén bé mat lam viéc thuc hién bﬁng nam cham dién. Pho bién nhét 1a ly hop dién tur
nhiéu dia ma sat
» Uu diém:
- Thuén tién trong diéu khién ti dong va diéu khién tir xa
- Tac dung nhanh
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- C6 the di€u khién chinh xadc moment truyén
- Khong c6 luc khong can bang

c.Ly hgp an toan

« (Cong dung tranh cho may moc bi hong do qua tai vi qua tai rat thudng xuyén xay ra trong

qua trinh 13 viéc. Qua tai c6 thé tir tir (nhu mon dung cu cat) hoic dot ngot (nhu va dap)
Ly hop chét an toan (hinh 7.28); Ly hop ma sat an toan;Ly hop viu an toan; Ly hop bi

an toan

gy

\\\\\\\\\\\\

Hinh 7.28: ly hop chot an toan
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Chwong 8: Cdac moi ghép

8.1. GIOI THIEU MOI GHEP REN

Flat washer

(a) Screw (b) Bolt and nut (¢) Stud and nut (d) Threaded rod and nuts
FIGURE 10.15

~ Basic threaded fastener types.

Hinh 8.1: Nhitng dang méi ghép ren co ban

e CAu tao cta ren: budc ren, ren phai-trai, ren nhiéu dau méi.

e Uu diém: ciu tao don gian; c6 thé cd dinh céc tiét may & bat ky vi tri nao (nhod kha ning
tw ham); dé théo lap; gia thanh tuong ddi thap (vi duoc tiéu chuan héa & ché tao bang
cac phuong phap c6 ning suét cao).

e 4 huoc diém: c6 tap trung ing suit & chin ren 1am giam do bén moi ciia mbi ghép; co
kha nang tu thao 1éng.

8.2. GIOI THIEU GHEP BANG DINH TAN

=
=y
|
e -

Back (blind) side
not accessible

Acute corner

Tube and pipe mount

*Built-up" lightweight structure

- Ficure 11.3
Typical applications in which blind rivets are used [7].

Hinh 8.2: Mot ung dung dac trung cua dinh tan
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Mot hinh v& mé ta ciu tao ctia mdi ghép.
Uu diém: chic chan; dé kiém tra chat luong; it 1am hong cac tiét may ghép khi can thao roi (so
vOi ghép bang han).
a huoc diém: t6n kim loai; gia thanh cao; hinh dang va kich thuéc cong kénh.
Ghép dinh tan duoc dung pho bién trong cac trudng hop sau:
o i hirng mbi ghép, truc tiép chiu tai trong chan dong hay va dap, vi du, céu—du(‘)‘ng, dan
can truc chiu tai lén (>200T).
e 4 hitng mbi ghép, néu ddt nong s& bi vénh hodc giam chét lugng, hay nhimng vt lidu
khong han dugc.

8.3. GIO1 THIEU GHEP BANG HAN

Su phat trién trong k¥ thuat va th1et bi han dé cung cap nhiéu giai phap cho viéc lap ghép va
ché tao cac bo phan, nhiing chi tiét may c6 thé dugc ché tao bang han ¢6 chi phi thip hon so
v6i phuong phép duc hay go, rén, dap...Mat vi du dugce thé hién trong hinh sau.

(@) ; (b) ()

FiGure 11.5

Machine parts fabricated by fusion welding: () wheel, (b) control crank. (¢) pivot block.

Hinh 8.3: Nhitng tiét may dwoc ché tao bang han
Phan loai

® Theo cong nghg, co * mdi ghép béng hd quang dién, han hoi...lam kim loai bi nong
chay va gan lai v6i nhau, khong can luc ¢p chung mdi ghép bang han tiép xuc, 1am
kim loai bi déo va dung luc dé ép chiing * méi ghép bang han vay, khéng nung chay
kim loai dugc ghép ma chi nung chay vat li¢u han.

e Theo cong dung, co * mdi han chic, va * mbi han chic, kin.

e Theo hinh dang két cdu, c6 * han giap mdi * han chong * han goc.
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(@) open square but join, (b)single vee groove, (¢)
Hinh 8.4: Han gidp méi a. dang hinh vuéng; b. ranh chiv V don; c. ranh chit V ddi; d. mot
canh nghiéng.

Hinh 8.5: Han fillet, Han chong (lap joint)
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Hinh 8.6: Mot dang cua han goc (corner joint) & mé ta cach tinh toan moi han
Uu diém: - co khéi luong nho so voi ghep bang dinh tan; kim loai dugc tan dung vi khong bi
16 dinh lam yéu — tiét kiém cong strc, giam duoc gia thanh (d& tu dong hoa, c6 ning suit cao)
— Dung han c6 thé ché tao cac CTM, hay c6 thé phuc hdi cac CTM bj gay hong hodc bi mai
mon.
4 huoc diém: - chat luong mdi han phu thudc nhiéu vao trinh do cua cong nhan han — Kho
kiém tra khuyét tat bén trong mdi han.
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Phu luc

Phu luc 1: Chuyén ddi don vi giita hé Anh & hé SI
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Phu luc 2: Qui wéc vé 6 Lin (tiép tuc cia bang 7.1)

i Dimensions {contin.ued)

Tante 1:4.1 Bearin

e e

Ball Bearings 3

e o
Bearing r“ ds dy
Basic Bore oD ; wm) (mm) (mm) (mm) (mm)
Number (mm) (mm) a(_'flw,d__,d—a———f T AAE
S r e 030 ~ 198 323 35
LO3 17 3z : B 224 34.8 40
203 17 e 'l : 41.1 47
% : 14 1.02 23.6 :
303 17 A
5 42 12 0.64 239 38.1 42
:}?j 2 47 14 1.02 25.9 41.7 47
2 - 52
304 20 52 15 1.02 27.7 45.2
LOS etanytan © e DL 00 (e ]
205 25 52 15 108 - 305 467 52
;05 25 62 i L0 33.0 54.9 62
LO6 30 55 13 1.02 . (3481493 47 9 038 — F33 i
206 30 62 16 102 368 =554 62 16 102 - 3615 el
306 30 72 19 102 384 648 72 19 152 g Rty
LO7 35 62 14 1.02 40.1 56.1 55 10 0.64 %4 58
207 35 72 17 .02 424 65.0 o) 17 102 417 g3
307 35 80 21 52t 4o 704 80 21 1.52 837 e
LO8 40 68 15 102 - 452 - 620 68 15 102 457 @3
208 40 80 18 RO 480 9 80 18 152 . 472 7.
308 40 90 23 1.52 50.8 80.0 90 23 1.52 49.0 813
L09 45 7S 16 1.02 50.8 68.6 75 16 1.02 50.8 693
209 45 85 19 1.02 52.8 77.5 85 19 152 528 782
309 45 100 25 1.52 57.2 88.9 100 25 2.03
L10 50 80 16 'l .02 55.6 AT 72 12 0.64
210 50 90 20 1.02 Sk 82.3 90 20 1.52
310 50 110 27 2.03 64.3 96.5 110 27 2.03
L11 55 90 18 1.02 61.7 83.1 90 18 1.52
211 55 100 21 1.52 65.0 90.2 100 21 2.03
311 55 120 29 2.03 69.8 106.2 120 29 2.03
L12 60 95 18 1.02 66.8 87.9 93 18 1.52
212 60 110 22 1.52 70.6 99.3 110 22 2.03
312 60 130 31 2.03 75.4 115.6 130 31 254
L13 65 100 18 1.02 71.9 92.7 100 18 1.52
213 65 120 23 1.52 76.5 108.7 120 23 254
313 65 140 33 2.03 81.3 125.0 140 33 254
L14 70 110 20 1.02 i 7] 102.1 110 20
214 70 125 24 1.52 3.0 R4 19 24 :
314 70 150 35 2.03 86.9 1344 150 35 3.18
LIS 75 115 20 1.02 823 10T s 20 :
215 75 130 25 1.52 86.1 118.9 130 25 254
315 75 160 37 203 927 1438 160 37 3.18
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