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LOT NOI PAU

Trong nhing nam gdn ddy nhdm ddp vng nhu cdu vé quy mo, chdt luong
va tién do thi cong xdy dung dan dung va cong nghiép, xdy dung cdu duong,
thiy loi, sdn bay, bén cang..., nuéc ta da va dang dp dung nhiéu cong nghe
va thiét bi moi tién tién cia nhiéu nuoc trén thé giosi.

Dé dap tng nhu cdu hoc tdp cho sinh vién khéi cong trinh va kinh t€
chuyén nganh xdy dung, sinh vién thudc cdc nganh co khi chuyén dang, cdn
bé cong nhdn trong linh viec khai thdc thi cdng va khai thdc ki thudt mady
xdy dung, chiing t6i manh dan bién soan cudn "Mdy va thiét bi xay }I:_mg .
trén co s¢ cde gido trinh dd dwopc bién sogn va cd sika chita bé sung.

Sdch cung cdp nhitng khdi ni¢m co ban vé mdy xdy dung, gict thiéu chicc
ndng, két cdu nguyén li lam viéc cia cdc ching loai mdy va thiét bi xdy
dung chit yéu trong thi cong xdy dung. Ngoai ra con dé cdp 16i mot s& noi
dung lua chon va khdi ni¢m vé khai thdc ki thudt xe mdy.

Chiing toi chdan thanh cdm on cdc ban déng nghiép thudc by mén Mdy
xdy dung da doc va dong gép y kién cho ban thao nhdm ndng cao chdt luong
bién soan. Trong qud trinh bién soan va in dr chdc chdn con nhiéu thiéu
s6t, ching t6i mong duwoc sw gop y ctia ban doc.

Tdc gia



Chuong 1

KHAI NIEM CHUNG VE MAY XAY DUNG

§1.1. PHAN LOAI MAY XAY DUNG

May xay dung la danh tur chung chi cac mdy va thi€t bi phuc vy cho cong tic xay
dung co ban: dan dung, cong nghi¢p, giao thong van tai, cang, thy loi. .. Do vay, may
xay dung co rat nhiéu ching loai va da dang. Ngudi ta thudong phan loai may xay dyng
theo tinh chat thi cong hay cong dung nhu sau:

1) T6 mdy phdrt lwc: d€ cung cdp dong lyc cho cdc may khac jam viéc, thudng la
nhing t6 mdy diézen phat dign, t§ may nén Khi v.v... Cac t may nay lai do dong co
dot trong hogc dong co dign cung cip nang lugng.

2) Mdy van chuyén: @& van chuyén vat liéu bang hoa va chia ra:

_ May van chuyén ngang: hudng van chuyén song song v&i mat dat, di dong trén
duong bo: 0 1o, mdy kéo; trén dudng sit: godng, xe lira; trén mit nwde: si  lan, tau
thiy va trén khong: may bay van tai, truc thang v.v...

- Mdy van chuyén thing dung hay l&n cao con goi 1a may nang chuyén: kich, to1,
paling, can tryc, van thing, thang mdy chd nguoi trong thi cdng v.v...

- May van chuyén lién tuc: huong van chuyén ¢6 thé ngang, nghiéng hay théng ding
nhung dac diém la van chuyén lién tyc: bang 141, glu tai, vit tdi v.v..

- Mdy x&p do: thuong van chuyén & cu li ngén, chd y€u lam cong tic x€p dg, bée
«lc & cdc be&n cang, nha kho, bai vat ligu v.v... nhur cac loai may xuc lat, xe nang hang,
may xép do hang cong kénh, congteno...

3) Mdy lam dat: gém cic loai may phuc vu cac khau thi cong dat, da nhu cdc may
lam cong tac chudn bi {phat cay, nhé gbc, xoi dat v.v...), may dao d4t (may dao mot
gu va nhidu gu), mdy dao - chuyén ddt (may Gi, mdy cap, may san v.v...), mdy xuc
lat va cédc loai may ddm nén dat.

4) Mdy gia cong dd: phuc vy cho viec nghién, sang va rira soi, da, cdt.

5) Mdy phuc vy cho cong tdc bétong va bétong cot thép: may rdn, van chuyén
bétong, ddm betong, cdc loai may gia cong ¢t thép (cdt, udn, han v. v...)

6) Mdy gia ¢ nén mong: gdm cdc logi may dong coc, may €p coc, may khoan coc
nhéi. may cim bic thim v.v...

7) Cdc logi mdy chuyén dung cho tamg nganh: cic loai may hoan thién, miy ral
bétong va beétdong nhua, mdy sdn xudt vt ligu xay dyng nhu gach, ngol ximing...



Ngoai cach phin loai nhu trén, ngudi ta con cé thé phan loai may xay dung theo
ngudn dong lye (may din dong bing dong co dot trong, dong co di¢n, dong co thiy
lwc v.v...), theo cach di chuyén (bing binh 18p, banh xich, chay trén duong sit hodc
dit (rén sa lan, phao ndi v.v...), theo phuong phép diéu khi€n (co khi, thiy lye, khi nén,
dign tlr v.v.).

Tat ¢i cdc loal may xdy dung di dong ¢6 thé coi nhu mot hé thdng bao gdm cdc cum
chu y&u sau day (hinh 1.1 cum dong lyc {, cum truyén dong 2, cym {bo phén) cong
tic 3. cum (co cdu) di chuyén 4 va hé thdng didu khién 5. Ngodi cdc cum chd yéu trén,
may con cé khung - bé v cdc bo phan. phy trg khic nhu chicu sdng, an toan, tin higu.
diéu hoi...Cic cym nay lai gdm cdc (8ng thanh va b phin khac nhau do céc chi tict
tao nén.

Ngoai so dé célu tric, cdc bo phin may thuong duoc Vs 3 1.
. . . " " N & . N ‘o K .
thé hién trén so d6 ciu tao va so dd dong hoc: con doi P ‘l S_J
vl may din dong thdy lyc va din dong dién con c6 so \ /\ 7
d6 thiuy lye va so d6 dan dong di¢n. 2 R

So dd cau tao thé hién nguyeén li ¢du tao - két ciu cla
mdy. So d6 dong hoc cho ta bi€l moi lién hé gitra cdc
phiin tir clia he din dong co khi Sou dd thdy luc vi so dé Hinlt 1.0 2 Sor do cau inic ciia
dién mo (A mai quan he tuong hé cia hé thong thay luc nuiy xdy ding di dong
va di¢n trong h¢ dan dong.

Ngoii bo phan ¢ong tic ¢o dic thd riéng. nhiéu bd phan va 10ng thanh clia may xay
dung ¢6é nhiéu di¢m chung duge dé cdp tdi ¢ cac myc sau:

§1.2. YEU CAU CHUNG bOI1 VOI MAY XAY DUNG
DE dip (ng qud trinh cong ngh¢ trong xay dyng, mdy xdy dung phii ddm bao cac
yéu ciu chung sau day:

) Yéu cdu vé ning lwgng: chon cong sudt dong co hop Ui, co dong (thuong la dong
co da trong), tiét kign.

2y Kich thude gon, nhe, dé van chuyén va thi cong trong dia ban chat hep.

3y Cac yéu ciu két ciiu - cong ngh¢: cd do bén vi wdi tho cao, cong ngh¢ tién tien.

4) Cic yéu ciu khai thic - cong nghé: dim bdo ndng sudt va chit lugng thi cong
rrong didu kién nhat dinh, ¢ khd nang phdi hep lam vigc cung cdc mdy khic, bao
dudng stra chira dé dang. nhanh chong. ¢ kha ndng du tr@ nhién li¢u lam viéc tuong
doi din (mot vl ca lién wce).

5) Str dung thudn tign, an todn, ty dong hoa diéu khién.

6) Khong lam dnh hucag td1 mdi truong xung quanh,

/) Yéu ciu kinh 1€: gid thanh don vi sén pham thip.



Nho su phat trién cia khoa hoc cong nghe, cic may xay dung hi¢n dai deu dap \ing
duye cdc yéu ciu noi tren. Trudce hét phai ké dén xu hudng tang nang sudl miy. by dong
hoa didu Mién, din dong thiy lue v din dong dién thay cho din dong ¢v khi, cac co
¢y cong oo duge cii 1ién, dam bio tdc dong higu qui voi d&i wong thi cong, el thién
diéu kign v moi truong fam viéc.

Chi tiéu tdng hop v quan Lreng ahdt lign quan tgi cic van dé néu trén i do un cay
cda may.

§1.3. THIET BI PONG LUC CUA MAY XAY DUNG
Thiét bi dong hye ctia mdy xay dyng thuong la dong co dot wong va dong co dién.

1. Pong co dot trong

Pong cu dot tong duoc si dung nhidu hon. dac bi¢t la dong co diczen. COng suat
dong co diczen ldp trén midy lam dat 6 (hd tir vai kW dén 2000 kW. DBang co diezen
<6 higu sult twong doi cao (30 - 37%). khoi lugng trén 1KW cong suat khong lon 1dm
(3 - 4kg/kW). sudt tiéu hao tr 0.2 dén 0.25 kg/kWh. NE€u khai thac 16t ¢6 thé kéo dai
1udi tho dong co 161 6000 - 8000h. Nhuoc Ji€m co ban cla dong co diézen fa kha nang
chiu gqua tai kém vi duong dac tinh co hoc "cling”. DBuong dac tinh co hoc cua dong co
diezen bidu hien sy thay déi momen xoin vio so vong quay dong cor tuc 1a lyc & bo
phan cong tic voi 1o do tong ing cta nd (hinh.1.1.).

Pudng cong 1 trén hinh 1.1 cho bigt & viing 1am viéc chi y&u. momen xodn tang tr
0 dén T, vai s0 vong quay tang khong dung ké.

2. bong co dién

bong co dién duge siv dung rong ¢ai trén cic may ¢o dinh hoje di chuyén ngin. theo
quy dao nhit dinh nhu cac mdy nghién sang dd, may tron hélong, can tryc v.v...

UJu diém chinh cfia dong co dign la hidu sudt cao (101 805, gon nhe. chiu vuot (ai
twong ddi 6L, thay d6i chiéu quay va khéi dong nhanh, gia thinh ha. lam viéc lin chy.
dé& ty dong hod, diéu kién v¢ sinh cong nghiép tat, it gay 6 nhiém moi trudmg.

Nhuoe diém chinh 1a kho thay d6i t8¢ do quay. mémen khadi dong nho. phai co ngudn
va mang ludi cung cap digu.

Pong co dién ¢6 nhicu ching loai cong sudt va chia ra hai loai 1an: dong cu dién
xouy chidu va dong co dign mot chidu. Pong co dien xoay chicu lai chia ra: logi khong
dony ho va loai dong bo.

Doag co khong dong bo voi roto léng soc cau tao don gidn, ré tién. dé bao quan,
lam viée fin cdy. ¢6 the mac trye ti€p vao ludi dién ba pha khong cin bién doi dong
dien Nhuoe digm ciia nd 1a: hi¢u suit thip (so vai dong co ba pha dong bg), khong
didu ~hinh dwoce van 10¢ (so voi dong co mot chidu va dong co ba pha khong déng bd
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roto day cudn). Dudong dic tinh co hoc cia loat nay
{a dudng cong 2° trén hinh 1.2, Tuy dugc sir dung phd
bi&€n nhung cong sudt thudng gidt han dudi 10kW.

Pong co khong déng bo roto diy cudn, ciu tao
phtc tap, dit tién, van hanh phitc tap nhung tinh khéi
dong va diéu t&c kha ot (dudmg cong 2 trén hinh 1.2);
he s& thay déi toc do:

\ Toe do quay dinh mic n, 3
 Tdc do quay nhé nhatn,,;, o

thuong dugc ché tao vl cong sudt N = 7 — 100kW.

Loai dong co dign xoay chiéu déng bd ¢d wu di€m  ginh 1.2 : Duong dac tinkh co
higéu sudt va hé s cos @ cao, toc do quay dn dinh, hé hoc ctta dong co
s& qud tai ldn nhung cdu tao trong d6i phic tap, gia ‘ ' .
thanh kha cao vi phii ¢6 thiét bj phu khéi dong dong |- Piézen: 2. Dong co dién khong dong

co nén thuong ditng cho cic may c6 you cdu t6c o 0 70 ddy cun; 2'. Dong co dign
. =, g y y *  khong ddng bo roto Wng séc; 3. Dong
quay khong doi.

ca dien mat chidu mic ndi tiép;
Pong co dién mot chiéu mic song song (duong 4 4. Dong co dign mot chidu méc song

hinh 1.2) hoac noi tiép (duong 3 hinh 1.2} ¢6 pham song: 5. Bong co mfiylphél dien mot

vi thay déi t6c do 1on, mdmen khéi dong cao, ddm Chfcu Ibd ?Q" df‘.yhcu]?s; 6. ?;ﬂg v
; 0. aa . N s oan s - . may phat dign vin bo uyeéc an;

bio khc\n dong cm,,ham“ja annch1eu dS dar\lg, doudo 7. Bom thiiy lve khong didu chinh:

duge dung trong cdc thi€t bi van chuyén bang dién, g g,y thity lyc co diéu chinh.

may dao, cin truc, thang may v.v...

Nhuge diém clha ching la dit, phai ting thém vén dau tr dé dit cac thigt bj chinh
luu hay may phadt dién mot chigu.

Daoi vl cdc thi€t bi cdm tay, thuong diong dong co mdt pha ¢d gép, ¢6 kich thudce
gon nhe, c¢o khdl nang thay ddi (8¢ do, lam viéc 8n dinh di déng md thudng xuyén
nhung gid thanh tvong ddi cao, bio dudng phic tap.

Ngoai dong co dot trong va dong co dién, trén mdy xay dung nhiéu khi con bd tri
t6 hop dong luc: dong co dot trong may phat dién nhim cung ¢dp dién cho cdc co ciu
dan dong dién; déng co a6t trong (hay dong co dién) - bom thoy luc (bom ddu) cung
cap ning luong cho cic co ciu din dong thiy luc; ddng co 4ot trong (hay dong co dién)
- mdy nén khi (tram nén khi} cung cap ning lugng cho cdc co cfu va may din dong
khi nén. Trong cdc t6 hop nay, bom thiy lyc vd mdy nén khi ¢6 vai trd quan trong.
Theo phuong phap iruyén dau thiy luc c6 cdc loai: bom banh rang, bom pittong va
bom cdnh quét.

3. Cic loai bom thiy hyc

Bom bdanh rdang (hinh 1.3a): gdm v3 bom 3 v cdc banh rang | va 2. Mot trong hai
banh rang duge din ddng tir ddng ¢o, banh ring thid hai quay ty do trén tryc. Cac banh
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Hinh 1.3 :5¢ dé cdu tao cde loai bem thiy lee
a) Bown beinh rdng; b) Bom pittdng heimg irpc (so dd nguvén 1i);
) Bom cdnh quér; d) See dd cdu tae bom hiimg truc khing diéu chinh;
1.2, Banh ring: 3. Vi bom: 4. Piuong: 5. Tay bién; 6. Mam nghiéng: 7. Khoang phin phéi:
HAsio: 9. Canh quér; 10, Chét trung thm: 11, Vd beem; 12, 18 8 bi; 14, Mam: 15, Tay bidn;

ring quay An khop dén ép diu tr khoang hit vio khoing trong gitra cdc rang co luu
lrgng &n dinh va thudng lam viée & 50 vong quay tr 500 dén 2500 vg/ph. Tuy theo e
d quay, ap lye va &0 nhdt cia ddu thiy lye, higu sudt bom banh rang dat 0,65 - 0,85.
Cic loai bom biénh ring thudmg lam viée von ap sudll 1o 10MPa va cong sudt tdi 30
dén 40kW.

Niang sudt (luu lwgng) bom banh ring:

Q = 2n.Z.m".b.n. cm’/ph (1.1)

Trong do:

Z - 80 ring cia banh rang chi dong:

m - mddun in khop:

b - chidu rong banh ring, cm;

n - Wc 19 yuay cia banh rang chd dong, vg/ph.

Bom pitdng chia lam hai loai: bom hwdng truc (h.1.3b) va bom hudng kinh. Loai
bom hudng true ding phd bi€n hon vi bo tri truyén din thiy luve gon. Nguyén li lam
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viéc clia bom hudng truc nhu sau: tryc bom lam quay mam nghiéng 6 quay tam quay I
- 1, vd qua cdc tay bién S lam quay khdi xilanh - vé bom 3. Céc tay bién 5 duge noi
bing khop ciu v&i mam nghiéng 6 trén dudng tron ¢é duong kinh Dy, va vdi pittong 4.
Vi mam dit nghiéng so v&i truc quay ciia bom, nén khi quay déng thoi tao ra chuyén
dong tinh ti€n qua lai ciia pittong trong cac xylanh. Khi mam nghiéng quay dugce nira
vong sé lam pitténg thuc hién tron ven hanh trinh vé& mot phia, & nda vong quay tiép
theo sé& thuc hién hanh trinh theo huéng nguoc lai. Nho khoang phan ph&i 7, khi pittong
di vé phia trit sé thong véi dudng diy cta he thdng bom, con khi di vé& phia phai thong
voi duong hidt. Ning sudt bom phy thude vao géc nghiéng y cha mam. O cac bom
pittong hudng truc ¢6 didu chinh thi c¢é thé thay d8i dugc géc y nhd he thong diéu khién
dic biét gir cho cong suat bom khong thay d6i. Ning sudt cia bom pittdong hudng truc:

Q = 0,785d%.1.D,.n.tgy , cm*/ph (1.2)

Trong do:

d - dwong kinh xilanh, cm:

i - 38 lugng xilanh ;

D, - dudng kinh vong tron néi ¢ac tdm xilanh, cm;

n - 16c d6 quay clia truc bom, vg/ph.

Tir cong thirc (1.2) cho ta thdy néu y = 0 thi mam quay va khdi xilanh quay quanh
tryc I - I nhung khong tac cho pittdong chuyén dong tinh ti€n qua lai nén nang suit bom
Q=0

O céc bom pittdng hudng tryc khong didu chinh (h.1.3d) géc vy khong d8i. Loai bom
nay co k&€t cdu don gidn gii thanh ha. Néu dung ching thay bom bénh rdng trong hé
thong thiy luc, dé didu chinh t6c do cdn phai ldp thém co cdu ti€t luu chuyén ding
song & lam gidm hiéu sudt ciia h¢ dan dong thiy lyc.

Trén hinh 1.2 dudng cong 7 va 8 dic trung cho cic loai bom khong diéu chinh va
¢6 diéu chinh. Dic tinh cla céc loai bom ¢6 digu chinh cho phép st dung hét cong suat
dn dinh cla ddng co & cac ché do tam vigc,

Ciéc loai bom pittdong hudng truc ¢é dp suat téi 40 d€n 50 MPa. ning suat bom 61
750 i/ph vh s8 vong quay i 1000 dén 3000 vg/ph. Hiéu suit bom dat tgi 0,86 dén 0.9.

Bom cdnh guét (hinh 1.3¢) : gdm v4 bom 3, tryc dan dong roto 8 dat 1éch tam trén
truc; cdc cdnh quét 9 dich chuyén trong cdc rinh roto.

Khi roto quay, cdc cdnh quét do 10 xo ép vao thanh vé bom tao ra cac khoang dua
diu tr khoang hit B sang khoang ddy H. Khi &y do l¢ch tam cda roto e cang 1dn, luong
diu bom duge cang nhiéu. Do ddu duge 1ay di tir khoang but tzo ra & day chan khong
hiit diu tx binh chia vao.

Nang sudt cda bt m canh quét

Q = 2n.nb (i — 1), cm¥/ph (1.3)

10



Trong do:

a - (8¢ do quay cla roto, vg/ph;

b - chidu rong canh quét, cm;

r,, I, - ban kinh stato (vé bom) vi r6t0, cmy;

b, _D
g = varn = - €

2

Bom canh quét c6 ap sudt tdi 16 d&n 18 MPa va hieu sufit n = 0.8 = 0,85.

Cong sudt dé tinh todn cho din dong bom dugc tinh theo cong thuc:

N = P
6121,

Trong d6:
N - cong sudt dén dong bom, kW;
Q - luu luong bom tai dau ra, dm?/ph;
p - ap lyc lam vige. MPa;
n, - hiéu sudt t8ng.
T = M- NeK
& day: my - higu sudt thuy lucs

Teg - higu sudt cda phén truyén dong co khi dan dong bom.

4. May nén Khi

May nén khi chi y€u cung cdp cho dong co khi ncn cha cac thidt bi cim tay, sung
phun son va cung cap cho hé thong didu khién mdy. Theo nguyen li hoat dong, may nén
khi chia ra: kiém pittdng, kiém roto va kidu vit. Cac tram may nén Khi dung trong xay

dung lai chia ra ba loai: ty hanh, kéo theo va chd theo.

May nén khi kiém pittong (hinh 1.4) gdm xilanh 2,
pittong 1. Chuyén dong tinh ti*n ciia pittong nho tryc
khuju 6 va thanh truyén 5 duoc din dong tir dong co.
Trén ndp xilanh ¢6 cdc van hit 3, van ddy 4 hoat dong
tr dong. Khi pittong di tir diém chét trén xudng phia dudi
van 3 m& hut khong khi tir ngoai vao. Khi ép sudt khong
khi trong xilanh dat i gid tri nhat dinh (thuong la
0.8MPa) thi van 4 dugc m& cho khi nén tr xilanh theo
dudng din 16i binh chua khong khi nén. Sau mot vong
quay cla truc Khuyu s& xay ra mot chu ki lam vigc cla
mdy nén khi: hit, nén va ddy khi nén.

May nén khi kifu pittong co loai mot va nhiéu xilanh
v&i mot va nhiéu cdp nén khi. P& lam tang tudi tho cda
may nén khi, ching dugc tam mét biing nudc hay bing

MO Py
3"“&
2 i !
[u] .
HE?/
LA
G
Hinh 1.4 : So d6 mdy nén khi
kiéu pitiéng mdt cdp.

4
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khong khi. D31 véi cde may nén khi diing trong xay dyng thudng lam mat bing khong
khi vi don gian va ré tién hon. Trén he théng khi nén clia may xay dung phd bién c6
ap suit < 0.8 MPa va ning sudt < Im*/ph thuong dung mdy nén khi mot cap vi ciu tao
don gian va ré tién hon. Khi cin miec tiév thu khi nén lon hon thi phai dung may nén
khi hai cdp cho hi¢u sudt cao hon (I6n hon 10 + 15%) va tudi tho 1én hon,

May nén khi ki€u roto (hinh 1.5) gém c6 roto 9 quay léch tim trong xilanh 8. Trong
c4c ranh cda réto ¢6 bd tri cdc canh gat 7, khi roto quay nho luc i tim chiing s€ €p lén
bé mit xilanh. Gifta cdc cdnh got va xilanh tgo thanh cdc khoang ] + 6: qua trinh it
khi xay ra & khoang ! v 2, nén khi & khoang 3 va 4 va diy khi nén t&i binh chira &
khoang 5 va 6. & giai doan nén khi, diu 1am maét tv ddng bom vao trong khoang nén
dé lam mat khong khi nén, boi tron bé mit va lam ting hi¢u qua nén khi. Nguoi ta
thuong ding cac loai mday nén khi co dong cd ap sudt t6i 0,8 MPa va ning suit (i
10m*/ph.

Phun dau

Hinh 1.5 : So 36 may nén khi kiéu réto.

May nén khi kiéu truc vit (hinh 1.6) gém hai truc roto ki€u vit 2 va 3 dat trong vo
[ gdn vdi cic banh ring 4 vhd 5. Mot trye vit 1a truc dan ddng, truc thir hai 1a truc bj
ddn. Cic truc vit ¢6 mit cit ngang khong doi va dit trong 16 khoét xilanh cua v6 may.
Khi quay ching cit nhau tao thinh hinh s& 8 tai mat cdt ngang. Ring trén truc vit tai
mit cdt ngang cai vao nhau bdi cic dudng cong 16i 16m dac biét va ¢6 mit cit do an
khop khang cé khe hd v& mat li thuyét tao nén. Khe hé thuc t€ do d¢ chinh xac ché
t20 quy€t dinh. Tai vé bom (mdy) & mit diu d6i dién theo dwdng chéo bd tri Sng hiit
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vi Ong ddy. Sau mot vong quay ciia true vit chi ddng lugng khi ddy vao ong ddy phu
thude viio s8 rang cia trye vit. Do t6c 40 quay cia trye vit 1om nén lrgng khong khi
ddy ra trong mdt don vi thin gian kha ldn va muc dao dong ap luc trong duimg ong
la khong ding k€. May nén khi co dong kiéu ndy cong thudmg co ap sudl L 0,8MPa
vi nang suit 1 10m*/ph. .

O ciic tram mdy khi nén thudng 6 thi€t bi chudn bi khong khi (hinh 1.7) dé lgc sach
khi nén va lam cho dp sudt khi nén duoe 6n dinh. Khong khi tr khi quyén qua binh loc
khi 1 theo dwomg hit 2 t6i miy nén khi |4. Bom d4u 4 phun ddu lam mat khi nén bj
nong trong may nén khi duoe din theo duimg Ong 3. Hén hop khong khi va ddu da
duoe lam mat di qua van mot chidu 13 theo duomg ding 12 di tdi binh chira khong khi
nén (binh tich ap) 5.

Hinh 1.6 : May nén ki Hinh 1.7 : Sa dé b tri ede bo phin
kifu truc vit eria tram khi nén

Tai binh chira khi nén hén hop ddu va khi di qua cdi thu diu 11 va van fi diéu chinh
ap suft nho nhit. Khong khi nén da duge loc sach duge din 11 eO phan phoi 9 qua
khoa 8 d& st dung.

Ngoii ra, tgi binh chira khi nén con co van an woan 10. Binh chira khi nén duge ché
tao va thir theo tidu chudin an toan doi vdi thigt bi dp lye.

Trén may xay dyng co thé b 1ri dong co theo ba céch:

| B& tri mot dong co ding cic co ¢liu truyén lye nhur li hop, hop 50, khop ndi, true
ruyén. dai, xich v.v... truyén lyc cho cac co cliu cong tac. Cich bo tri nay duge sur dung
kha phd bién nhung ¢o nhuge diém 1a néu dong co hong thi 13t ¢ phéi ngimg hogt

dong. hiéu sudt truyén dong thip vi ¢6 nhidu by phin trong hé théing truyén lyc.

3 B tri nhidu dong co cong logi trén mit mady. thong thudmg la dong co dién, ding
cor thily lue; mbi dong co gitr mo chire niing cORg tac cua may. Thi dy: & cin trye thip,
mii co ciu cd mot dong co rieng bigt dam nhie¢m (co cliu ndng ha vat, ndng ha cén, di
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chuyén v.v...). Cich bd tri nay giam dugc hé théng truyén lyc gita cac co cdu, mdi co
cau lam viéc doc lap vai nhau. Nhung do phai dung nhiéu dong co nén hé sd sir dung
cong suit khong cao.

3) B& tri hdn hop unhiéu loai dong co trén mot mdy. Thudng ¢6 céc phuong dn bs
tri sau:

a) Mot dong co chinh (dong co d6t trong) quay mdy phat dién, cung cép dién cho
cic dong co rieng biét clia méi co ciu cong tdc.

b) Mot dong co dién xoay chiéu quay may phat dién mot chiéu, cung cip dién mot
chiéu cho cac dong co dién mot chiéu cha ting co ciu.

c) Mot déng co chinh quay mady nén khi cung cdp khi nén cho cdc dong co khi nén
hodc quay bom thdy lyc cung ¢dp niang lugng cho cic dong co thiy luc, xilanh thay lyc.

Khi chon dong co cho may xay dung, ngoai viéc cin cit vao tinh hinh thyue t€ cung
cdp dong co, ngudn ning lugng, gid trj kinh t€ v.v... cdn phai chu ¥ vé mat ki thuat
nhur cong suit, toc do, momen khdi dong, he s6 virgt tai ¢, hé so thay ddi toc do A va
trang thai nhiét cia dong co.

) _ Momen 16n nhit cda dong co Mmax
Hé s¢ vugt tdi ¢ =

Mbmen lam viée dinh mirc Mg

Nhing mdy dé bi vuot tai trong khi [am viéc nhir miy dao, mdy 0i v.v... cdn ¢é hé
80 ¢ cao dé khong bi chét may. Trong mdy xay dyng thuong yéu cau ¢ = 2,3 + 3. Dong
co dién ¢6 ¢ 2 2,5, dong co dot trong ¢6 ¢ = 1. D& khong bi chét may, di kém vdi dong
co dot trong phii ¢6 i hop ma sat, n€u qua tai thi s& ¢6 sy trugt gitra cac dia chl dong
va bi dong cua li hgp.

Nhimg may di dong cin h¢ s¢ thay d6i toc do A lon: dong co dot trong A =~ 5, dong
co dién khong dong bo A = 1,3.

Trong qua trinh lam viéc, néu dong co qud ndng thi hiéu sudt gidm va d& bi chay.
Khi may lam vigc lien tyuc hoac phu tii qua 1on dé lam dong co néng qué miic, vi vay
can phai cidn ¢ vao thoi gian lam viée lién tuc va phu tai cia may dé chon trang thai
nhiét cda dong co cho thich hop. DBoi véi dong co dét trong, nhiét do 1am viéc duoc
quy dinh trong khodng 70 - 80°C (nhi¢t dd nwde lam mat). DSi voi dong co dién, trang
thii nhiét clia dong co thudng dugc biéu thi biing h¢ s& théi gian 1am vige lién tyc
Cb%. tinh nhuv sau:

Lt

Chb% = :
b= 100%

Trong dé: £ t- tdng thdi gian 1am viéc lién tyc clia mdy trong mot gid, ph.

Doi voi cing mot dong co, n€u yéu cdu CD% khac nhau thi cong sudt dinh mutc
ciing phai thay d6i méi ddm bio dong co khong qua néng (<60°C).
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§1.4. TRUYEN DPONG TRONG MAY XAY DUNG

He dan dong bao goém thiét bi dong lyc, bo truyén dong va he thong diéu khién dua
cdc co ciu may va bo phan cong tac vao hoat dgng.

Bo truyén dong ¢ nhigm vy truyén chuyén dong tir dong co td1 cic co cdu va bd
phén cong tiac. N6 cho phép bi€n ddi t6¢ 40, lyc va momen, doi khi bi€n d6i dang va
quy luat chuyén dong. S& di cdn dung cic bo truyén tam khau noi gitta dong co va bd
phan ¢ong tac clia mdy 1a vi nhing Ii do sau:

a) T6c do cin thi€t cia cac bo phan cong tac ndi chung 1a khic voi toc do hop Ul
cda cac dong co tieu chudn, thuong thip hon ¢ do dong co, néu ché tao dong co ¢o
toc do thiap, momen xodn lon thi kich thudc 1on va gia dit.

b) Can chuyén dong tr mot dong co d&€n nhiu co ciu lam viéc voi cac téc 46 khic
nhau.

¢) Dong co thuc hién chuyén dong quay déu nhung bo phan cong téc cin chuyén
dong tinh ti€n hoac chuyén dong vdi téc do thay doi theo mot quy luat nao do.

d) Vi diéu kién st dyng, an toan lao dong hodc vi khudn khé kich thude clia may.

Theo phuong phép truyén nang lugng, bo truyén dong duoc chia ra: truyén dong co
khi, truyén dong thidy luc, truyén dong khi ép, truyén dong di¢n va truyén dong hén
hop. Phd bign hon ca la truyén dong co khi, truyén dong thiy lyc va truyén dong
hén hop.

1. Truyén dong co khi
Theo nguyén li lam viéc, truyén dong co khi dugc chia ra lam hai loai:
a) Truyén dong ma sat, tryc ti€p gitra cac banh ma sit hodc gidn ti€p nho dai truyén.
b) Truyén dong an khép truc tiép (banh ring, banh vit) hodc gidn ti€p (xich).
Cac thong s6 chd yéu, dic trung cho bd truyén:
Cong suat truc dan Ny va truc bi dan Nj, kW

N,

Hiéu suit: =
. n N,

(1.3)
T do duoc bidu thi bing ti s0 gitra s6 vong quay trong mot phiit ny cda truc dan
v n, cda tryce bi dan, vg/ph.
I : —
T1 sO truyén: i=— (1.6)
[Lb)

Goi N la cong suit tinh bing kW; M 12 momen xodn tinh bang N.mm va n la s
vong quay trong mgt phit, (vg/ph). ta ¢6.

M = 9,55.10° N/n (1.7
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Momen xodn trén truc bi ddn duge xic dinh theo mdmen xodn cda truc din, ti so
truyén i va hi¢u sudt bo truyén m:
M, = M,.i.n (1.8)
Trong bd truyén ma sit, chuyén dong thyc hién nhd luc ma sat trugt. Luc ma sat
truQt cua vat cihuyén 1 (hinh 1.8) tuong d&i véi bé mat 2 voi toc do v:
F = £.Q (1.9)
Trong do:
f - hé sd ma sat;
Q - luc phéap tuyén tai 1i€p diém.

Gia tri cua f phy thudc vao vat lidu cda cip ma sat, g~~~ ~ 7 !
diéu kién boi (ron va cdc thong s6 khac. D&i véi thép va ! p
1

gang khi ma sdt khong boi tron f = 0,12 + 0,18, thép hay
gang voi chit déo ma sit va da f = 0,25 = 045, d6i voi * | _
cdip ma sdt biing thép trong ddu f = 0,03 + 0.05. Phan lyc ' yd

clia mot vil d6i vdi vat thé khac R khi chuyén dong sé -
1¢ch mot goc ma sat p. Vi F = Qug.p. nén f = tg.p va

Hinh 1.8 : So dé xdc dinh liec
ma sdt trugt
So d6 bo truyén banh ma sat voi ti 56 truyén khong d8i thé hién trén hinh 1.9. Lyc
ép cin thi€t Q cla hai banh ma sat dé truyén lrc vong F xic dinh theo cong thic:

p = arctg.f

Q= B-% (1.10)
Trong do:
B - hé s& an toan, co thé 1ay 1,25 - 1,5.
Do c6 trugt nén tdc d¢ vong clia banh bi din:
va= (1 - E)v, (1.110
Trong do: £ - hé s6 truot; doi voi bo truyén kho, & = 0,01 +0,03.

Ti s& truyén cila bo truyén banh ma sit (hinh 1.9), néu khong xét dé&n sy truot, tinh
gan dung:
I d;

1= —

= .
4 (1.12)

Néu thyc hien mdt trong hai banh ma sat ¢é ban kinh lin thay d8i thi ¢6 thé ¢6 bo
truyén banh ma st ¢6 ti s& truyén thay ddi (bign (8¢ ma sat). Loai truyén dong niy ¢o
uu diém: cflu tao don gidn, lam viéc ém, c6 kha ning diéu chinh vo cdp 8¢ dd nhung
lye tac dung lén & va truc kha Idn, dé bj truot.
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Truyén dong dai don gidn, duoc tinh bay trén hinh 1.10 gdbm: banh dai din va bi
din, mot vong dai midc cing trén hai banh dy. Nho ma sat gia dai va banh, banh dén
quay s& kéo banh bi din quay, do d6 truyén co ning sang banh bi dan.

Hinh 1.9 : So dé truyén dong bdnh ma sdt: Hinh 1.10 : So d6 truyén dong
a) Voi banh hinh tru; b) Vi banh hinh cén dai don gidn

Dai gém cic loai: dai det, dai hinh thang, dai tron, dai con nhigu bac.

C6 thé thue hien nhidu ki€u truyén dong dai: truyén dong thudng, truyén dong chéo,
truyén doéng nia chéo (hinh 1.11) truyén dong goc.

Truyén dong dai ¢6 cdc uu diém:

- C6 khé ning truyén cong suit gitta cdc truc ¢ kha xa nhau;

- Lam viéc ém vi khong 6n do vat lieu dai co tinh dan hoi;

- Gitt an toan cho chi ti€t may khi qua tai (irrot tron toan phan);

- Gid thanh ha, két cdu don gian va bdo quan dé.

Cac nhuge diédm:

- Khuon khé kich thude qua 1én;

- Ti s6 truyén khong on dinh;

- Luc tic dung 1én tryc va & 16n do phai cing dai;

- Tudi tho thiap khi lam viéc voi toc doé cao.

D61 véi dai phai thod min cic yéu cu chd yéu sau:

- C6 dt stre bén chiu 131 trong thay doi va sic al by
bén mon;

- He 6 ma sat tuong doi 1on;
- Gia thanh ha.

Pai da la joal thod mdn cdc yéu cdu trén. Doi
v&i dai 1am biing vat liev t8ng hep, nhu dai vai
cao su ¢6 kha ning chiu kéo o1, 1am viée & t6c do
t&1 30m/s vin cd tudi tho kha cao. D€ diéu chinh
sttc cang cia dai thudng dang banh cing dai (hinh
1.11a). 16 xo hay co cdu tr dong dicu chinh sitc
cing dai tuy theo thi trong. Hinh 1.11 ; So d6 truyén dong dai
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Tri s& e vong F chia dai truyén 13 hiéu sirc cing cda nhinh cudn Sy va nhdnh nhi
S, (hinh 1.10).

F=5§,-8, (1.12a)
Theo Ole, ta cd:

S = S,.el (1.13)
Trong do:
e - co &G log tu nhién;
o - goc Om cua dai trén banh dédn, rad;
f - he sd ma sat gitta dai va binh dai.

Khodng cach gitta cac wruc banh dai:

- b6t vai dai phing: amin = 2 (D) + Dy) (114
- Doi vdi dai thang: Amin = 0,55 (D) + Dy) + h (1.15)

Ay = 2(Dy + Dy) (1.16)
Trong dé:

D; va D - duong kinh banh dat;
h - chiéu day dai.

Ti 0 truyén cia bd truyén dai:

_om_ Dy (1.17)

Trong dé: £ - hé so trugt.
Tiét dién cda dai phdng tinh theo cong thuc:
P
F=— .CCLCp.cm? (1.18)
(AN

Trong do:

[op]s - Ung sudt c6 ich cho phép;

C., Cy . C,, Cpy - hé 56 k& dén ché do tai trong, goc om, toc dd va su bd tri bod truyén.

Khi tinh todn cy thé, cdc h¢ s& nay dugc tra trong s tay chi tiét may, d6i voi dai
thang vi tiet di¢n da duoc chon trude theo cong sudt truyén nén & day ching ta phai
tinh s6 dai can thi¢t Z theo dinh mwc cong sudt cho mot dai chudn N,

N

L = ———
No'Ca'Cl

(1.1o

Khi sir dung bo truyén dai cin trdanh diu m¢ bam vao diy dai va banh dai vi sé gay
trirgrl, din dén gidm lyc kéo mot cach dang ké.
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Truyén dong bdanh rang. truyén chuyén dong hodc thay d8i dang chuyén dong nhiér
sir an khap ctia cdc ring trén binh ring (hodc thanh ring).

Tuy theo vi tri twong d6i gifra cie tryc, ¢6 cic loai truyén dong banh ring sau:

Trudmg hop hai trye song song, ding truyén dong banh ring try ring thing (hinh
I.12a. h). ring nghiéng (hinh 1.12b) hofic chir V (hinh 1.12c).

- Truémg hop hai truc cit nhau, ding truyén dong banh ring non thudémg co ring
thdng (hinh 1.12d) hodc ring cong (hinh 1.12¢)

- Trrg hop hai tryc cheo nhau, dang truyén dong banh ring try chéo {hinh 1.12g).

_ Truyén dong banh rang - thanh rang (hinh 1.121) ding d€ bién d&i truyén dong
guay thanh tinh tign hode ngugce lai,

Hinh 1.12 : Cic dang bdnh rang
a) Tru thdng: b) Try nghiéng; ¢) Chit ¥, i) Nen thdng; e) Non cong;
g) Tru chéo; h) Try thdng dn khap trong: i} Binh rdng = thanh rdng.

So vai cic dang truyén dong co khi khic, truyén dong binh ring cd wu diém ndi bat
nhir: kich thude nhé, khd ning chiju tadi lom, higu sufit cao (n = 0,97 +0,99), tudi tho
cao, lam vide tin cdy, hoat dong 161 trong pham vi cong sudit, 16c 4§ va ti so truyén kha
rong. Tuy nhién, truyén dong banh ring cd cic nhuge didm: doi hoi ché tao chinh xac,
c6 nhidu tiéng dn khi 16c o quay lom, chiu va dap kem.

Dang rang chil yéu ding trong truyén dgng banh rang la dang thin khai (hinh 1.13a).
Sé di rang than khai duge ding nhiéu vi d& ché tao hom, st bén vh wdi thy cao, higu
sudt lon.

Cac thong s0 hinh hoe chi y€u cda banh ring tru ring thdng an khip ngodi:

7., vit Z» - 50 ring cUa banh rang nhd va binh ring lém;
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Hiph 1.13 : An khop bdnh rdng
a) Dang rdng than khai ; b) S 48 tinh rdng chiu wiin

L. DY,
i=—=—="-1tis0 truyén;
Ny 4y
p, - bude ring trén vong tron chia, bing budc ring cua thanh rang (dao);

a - géc 4n khap, thuémg bing 20%;

m = % - mddun in khop 1a thong s6 co ban cida b truyén bianh rang. Tri s6 cla m

tir 0,05 dén 100mm. Ditu kién d& cic banh rang an khép duge véi nhau I chung phii
¢t cang modun;

d. = Zp/n = mZ - dudng kinh vong tron chiaz

d, = d, = cosu - dudmg kinh vong co sd;

A =d_, + d_; - khoing céch tryc;

d, va d, - dudng kinh vong tron lan cda banh 1 va bianh 2. Doi vai cip banh ring
khong dich chinh (cdp banh ring tidu chudin) hodc dich chinh déu, duomg kinh vong
tron 13n va vong chia tron chia tring nhau: d; = d;; = mZ, : d. =d; = mZy

h = 2,25m - chidu cao ring;

D, = d. + 2m - dudng kinh vong trén dinh ring;

D, = d. - 2,5m - duong kinh vong tron chin ring;

S = chidu day ring;

20



Ngoai dang rang than khai con ¢6 dang ring cung tron do Névicov phat minh nim
1954. Kha nang tdi clia bdnh ring Novicov cao hon banh rang than khai nlumg dao cu
d€ gia cong rat phuec 1ap.

Neéu duong kinh vong trén chan rang it chénh léch vdi dudng kinh truc, nén ché tao
banh rang lién vot tryc. N€u dudng kinh vong tron chan rang khd 16m, nén ché tao banh
rang riéng réi ldp véi truc. Pai véi banh rdng cd kich thude 16n, dé tigt kiem vat lieu
¢6 chat lugng cao (thi dy ahu thép hop kim) nén ché tao vanh rang roi 1dp vao phin
than ring (moayo) ché tao bling gang.

Réng c6 thé bi gay do ing suat udn 1on khi qua tai hoic do mdi, bi tréc bé mat rang
Vi moi (461 v6i cdc bo truyén kin). Trong cdc bo truyén dé hé va trong moi trudng bui
bdn thi rang bi mon la chii y&u.

Banh rang duoc tinh todn nhdm thod min didu kién ting sudt ti€p xdc va tinh theo
sitc bén uon.

Ung suit Li€p xuc sinh ra khi ring dn khép, duge tinh theo cong thirc:

oy = 0,418 \IHF')—E < [Oly (1.20)

Trong @6 :
q - tai trong riéng;
E - modun dan héi tuong duong:
2E, . E,

E}+E2

(1.21)

E\, E; - mddun dan hdi cda hai banh riang 1 va 2;

p - ban kinh cong trong durong dwoc tinh theo cong thifc:

p| . pz i d| SinOf.
-z .22
P ey T 26t (122

Pi. P2 - ban kinh cong clda mit ring banh ring nhé va banh rdng lon tai tam khop
(d&u "+" khi cap banh rang an khép ngoai, dau "-" khi 4n khop trong).

Khi tinh sitc b&n udn, ring duge coi nhu mét thanh ngam (congxon) bi udn do luc
tac dung cla riang khic. D€ ddm bio do tin cay cao ta coi chi ¢é mot cdp banh ring an
khop & thoi di€m truyén tye (hinh 1.13b).

'L’]'ng sudt chiu kéo xuit hién & chan rang:
_Q.l.cosu Q.l1.sing

w T F < [o]u (1.23)

Trong d6 : W - momen cén udn cia ti€t dien nguy hiém:

2
W = Eg-b— (1.24)

Gy
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F = B.b - dién tich tiét dién nguy hiém;

B - chitu dai lam viéc cda banh ring;

b - chiu day ciia rang & i€t dién nguy hiém;

| - canh tay dén cta hye udn.

Thay cic gid tri W va F vio cong thire trén, nhan ¢d tr va mfu s8 vai m va thay

P
Q=
COs O
P 6.m.,[.cos m. sino
T: s = — = j
e u m,E.UﬂSﬂ:( h? b }
Pt L 6.m.l.cosp m.sina
¥y b? . cosa b . coso
Goi y 1a he s@ dang rang, cong thic vé sic bén ubn c6 dang:
P
= - £ [o 1.25
%u m.b.y (ol ( )

Tuy theo do cimg (hodc cich nhigt luygn) co thé chia banh rang bing thép (ding
phé bi&n) thanh hai nhém: nhém cd do cimg HB > 350 (10i, thdm than, thim nite hodc
th&m xianua), nhém c6 do cing < 350 HB (thudmg hod hodc 10i cdi thign). Phin ra nhur
viy d€ dinh ra phuong phép ch€ tao, khi nang tdi, khd ning chay rd mon dé chon cic
he s trong phin tinh todn cho thit chinh xéc.

Ngodi bo truyén bdnh ring thuong, trong d6 tam quay cia cic bénh déu c& dinh,
trong nhimg nim gén day, trén mdy xay dyng ding kha phé bi€n bo truyén binh ring
hanh tinh, it nhidl c6 mot banh ring ¢ tdm quay di dong. BO truyén banh rang hanh
tinh (hinh 1.14) gém banh ring trung tim 1 an khdp ngodi, binh ring trung tim 3 dn
khdp trong, cAn H vi céc binh riing v& tinh 2 ldp trén cdn H. Cac bdnh rang trung tam
¢é tAm quay 6 dinh. Cde bdnh ring v¢ tinh quay quanh tim cia ching, tim cilia ching
lai quay quanh tam cia banh trung tdm. Nghia
la thyc hién chuyén ddng nhur cac hanh tinh nén
goi la truyén dong hanh tinh.

Uu diém chi y&u cda truyén ddng hanh tinh
la cd khd nang dong hoe rong rii, cd kich thude
gon, khoi lugng nhé, ti sd truyén lon (c6 th 1di
hang nghin hodc hon). Tuy nhién bd truyén
dong hanh tinh doi hoi ch& tao va ldp rdp
chinh xic.

Ti sﬁliru}-&n cia b lrru_yﬁn hiinh tinh (hinh S ey e N N
1.14) khi banh ring 3 ¢& dinh (w; = 0), banh | 1.3, Banh ring trung 1am;
la banh din, cdn H bi din: 2, Béinh rang ¢ tinh ; H - cin.
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® Z
3 hat i}
= = |+ 1'.26
R Wy Z ( )
Truyén dong truc vit (hinh 1.15) truyén chuyén dong quay gita hai &uc chée nhau
(thuong 1a 90%). Ching gdm truc vit 1, banh vit 2. Khi truc vit quay dugc mot vong thi
banh vit quay dwogc sO rang bing so
truc vit.

mdi ren ciia truc vit, 1 s¢ truyén cda bo truyén

Trong do6:

n, va n, - sO vong quay ciia truc vit va banh vit, vg/ph;

Z, va Z, - 6 m&i ren cia truc vit va s& rang cta banh vit.

Vi s& mdi ren cda truc vit kha nho, ¢6 khi 1dy Z; = | nén bd truyén tryc vit co thé
dat duoc ti s truyén rat Ion (t6i 200). Trong mdy xay dung thuong dang U s6 truyén
tir 8 dén 60. Day 12 uu diém ndi bat cla bo truyén truc vit. Ngodi ra, bd truyén truc vit
con cé kha nang ty ham, lam viéc ém, khong 6n. Tuy nhign bd truyén truc vit ¢d nhugce
diém 1a hiéu sust thdp va can dung vat lieu giam ma sat dit tién (ddng thanh) d¢ lam
banh vit.

Céc thong s0 ciia bd truyén truc vit 12 budc ren t, mm va modun m, mim.

Madun doc cla trye vit bang modun ngang cfia banh vit:

m = -
T

Trong d¢: t - budc ren cfia truc vit cong la budc ngang clGa banh rang vit do trén

vong tron chia.

Khoang cach tryc cha bd truyén:

A = O,Sm(% + 22) (1.27)

Trong dé: P - gdc nang cha truc vit.

Viéc tinh todn khodng cach truc va kich thudc rang duoc tién hanh theo do bén tiép
xic va 4o bén udn.

Ngoai tryc vit ¢6 {i€t dién ring khac nhau con ¢6 truc vit lom (hinh 1.15b). Truc vit
I6m c6 kha nang chiu tai lon vi cO s6 rang an khdp dong thoi 16n hon. Tuy nhién khi
ché tao, 1dp rap va didu chinh khé khin hon, dac biét 1a khi rang banh vit da bi mon.

Truyén dong xich truyén chuyén dong gitra hai tryc song song & khoang cach kha
xa. Bo truyén xich don gian nhat gbm dia din 2 (hinh 1.16a), dia bi din | va xich 3.
Ngoai ra, tuy trudng hop 6 thé 6 thém cac co cdu phy nhu cang xich, boi tron va hop
bao che. C6 khi ding mot xich dé& truyén dong tir mot dia dan sang nhiéu dia bi dan.
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Hinh 1.15 : Truvén didng frpe wit

BT854
Hinh 1.16 : Truvén ding xich

Trong may xdy dyng thwdng sir dung xich dng con lin (hinh 1.16b), xich dng con
lin gdm cic chot 4 lap chit vdi ma ngoai 5, cac md trong 7 ldp chat vai dng 6. Ong 6
lap long vdi chot 4, do dé ching co thé xoay tr do d8i v&i nhau (tao thanh bin 1&).
Phia ngodi ong 6 long con lin 8. Con lan cang c6 thé xoay wr do, Lip xich vio dia
xich, con lin trye ti€p an khop vai rang dia. Nhi ¢6 con lin md mot phdin ma sat trugt
trén dia ring dugc thay bing ma sdt lan vd Ong ¥ vao nhau, tdi trong duge phian bo
trén sudt chidu dai cda dng.

Uu diém cia truyén dong xich 1a: ¢ thé truyén chuyén ddng gitra hai true cach nhau
wrong doi xa, khuon khé kich thude nhé so vdi truyén déng dai, khong bj trugt, ¢ hidu
suiit cao, lye tac dyng 1én truc nhd so val truyén dong dai. Tuy viy truyén déng xich
doi hadi ché tao, lap rap va cham séc phire tap hon, chéng man, lim vige én vi gid thinh
twrong doi cao.

Cic thong s& chi y&u cia banh xich 14 budc xich 1. Puéng kinh véng trén chia cla
cic dia xich dy va dj:

o)
o |H
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TI s8 truyén:

i Z,
T
Khoang cich A tot nhat:
A = (30 + 50)
Luc vong cho phép:
[PTbd
Tk

Trong dé:
[P,] - ap luc cho phép & ban 1¢ (14 - 35 MPa);
b, via d - theo hinh 1.11b;

ke - hé s8 k& d&n didu kién boi tron, didu chinh, tinh chit tdi trong va céc diéu kién
str dung khéac k, = 1,2 + 3.

Cong sudt truyén cla mot xich:
N=Pv (1.29)
Trong dé:
P - luc vong cla xich;
v - toc do coa xich.
Trong may xay dung tuy theo cdng sudt va toc do co thé dung xich mot hang va

nhiéu hang. Trong cac loai xich truyén dong ngoai xich 6ng con lan con cé xich Ong,
xich rang, xich dia hinh.

Truc va chi tigt mdy ding dé d& cac chi tiét may quay nhu banh ring, dia xich v.v..
@& truyén momen xodn hodc 1am ci hai nhigm vu trén. Theo dic di€m chiu tai trong,
truc duogc chia ra hai loai: truc tam va truc truyén. Khéc véi truc truyén chiu cd momen
udn va xodn, truc tam chi chiu mdomen udn.

Theo hinh dang truc chia ra cadc loai: truc thing (hinh 1.17¢,d), tryc khuju (hinh
1.17e) va truc mém 1 mot loai truc dic biét (hinh 1.1.17g).

Theo cfu tao truc chia ra: truc tron (hinh 1.17a, ¢), truc bac (hinh 1.17d).

Truc thudng duge ché tao cé dang hinh truc trén cé duong kinh khéc nhau dé dé ché
tao va {dp rdp, it khi ding truc cé dudng Kinh khong ddi (truc tron).

Phin truc tiép xdc véi 8 truc goi Ia ngdng tryc. Phin tryc d€ 14p cic chi ti€t mdy
goi 1a than truc. Dé ¢& dinh cac chi ti€t mdy trén tryc theo chiéu truc thudng ding vai
truc, g, mit hinh nén, bac, vong chin, dai 6c hodc 1&p ¢6 49 doi v.v...

Dé ché tao thuong ding thép cacbon va thép hop kim. D&i véi nhitng tryc chiu ung
suit khong 16n 1dm, diing thép Cp5 khong nhi¢t luyén. N&u truc chiu tai twong ddi cao
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thi ding thép 45.40X. Truong hop chiu ung suat lon, Jam viéc trong cac may quan
trong. truc duge ché tao bing thép 40XH, 40XHZMA, 3XTCA v.v... Truc lam bing cdc
loai thép nay thuong duge 101 cai thign, 16i bé mit biing dong dién cao tin réi ram &
nhiét do (hap.

Pai voi wrye quay nhanh, lam vigc vol 6
trugt ngong truc can ¢ d¢ cuing rit cao thi
dung thép 20, 20X tham than v 1d1; néu truc
lam viéc véi toe do rit cao va tng sudt rat
I6n dong thép 12XH3A, 18XI'T v.v... thim
than v 1oi.

Truc mém dung dé truyén momen xodn
giita cac bo phin may cd vi i thay di khi
lam viée nhu ddm doi. mot s6 dung cu. thigt
bi didu khién v.v... Pac di€ém chd yéu cia
truc mém la ching ¢é do ciing vimg udn thip
nhung cé do cimg vimg xodn cao.

Truc mém (hinh 1.17g) gom mot 161 va
nhiéu 1¢p day dong hodc day thép cubn
quanh n6 thanh tmg I6p nhy i X0 xodn dc.
Cic lop sidt nhau ¢é hudng cuon day nguee

nhau, Dugng kinb cta day cuon ting dan tr Hink 1L.17 : Cic loai truc
trong ra ngoai.

Khi tinh todn stic bén cia truc thing ta coi nhu mot dam dat trén cac goi do la o
triegt hodic O lin.

Théng thuong true duoce tinh theo didu kién bén, ngodi ra tuy timg trudmg hop cy
thé con phii xét dén do cung va dao dong cua truc.

Khi tinh gdn ding tryc, ta xét tdc dung clia cd mdmen udn va momen xodn. PBudng
kinh truc tai tict diégn nguy hiém nhat:

Mu]
dz (1.30)
0.11a]
Trong do:
M4 - momen tuong duong:
My = VM2+0.75M2 (1.31)

M, - momen udn;
M, - momen xoiin;

[o] - ung sudt cho phép.
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Sau khi ¢6 diy dd kich thuce cia truc qua bude tinh gin ding, cin kiém nghig¢m sic
bén mdi theo phuong phdp tinh chinh xdce: ki€ém nghiém hé s6 an toan cda tryc. Ngoai
ra. trudmg hop truc chiu gud tai dot ngdt cing cdn kiém nghiém sie bén Khi qua tai.

O truc diing d¢ d¢ cic true quay. N6 chiu tic dung cda cdc lyc dit trén truc va truyén
cic lye ndy vao thian hodc b¢ mdy. Nhe ¢6 6 truc ma truc ¢o vi tri nhat dinh va quay
tr do guanh mot dudng tim dd dinh.,

Theo dang ma st trong 8, nguwdi ta chia ra; & ma sat trugt, goi 13 6 gt va 6 ma
sdl lan, goi 1 6 lan.

O truc ¢o thé chiu lye hudng 1am. lire doc true hoic chiu ¢d hai lue nay. O chiu dugce
lire hudng tim goi 13 6 d@, & chiu dwoc lue doc true goi la 6 chin. 8 chiu duge ci hai
lirc nay goi la & do chiin.

a

Tai & truot, khi truc quay gitra ngong truc va & ¢ sir trugt tvong doi (hinh 1.8) va
dugce phan cich bdi 1op diau boi trom.

Trong & lin. 4l trong tr true trucve Khi (ruyén dén goi truc phai qua cdc con lan (bi
hoic doa). Nhe con ldn nén ma sdt sinh ra trong ¢ 14 ma sat lan.

Theo dinh ludt Culdng lyc ma sit lan (hinh .18b})

i, 'N
Fp=-" - (1.32)
"

Trong do:

fi - hé s6 ma sat lan cé thie nguyén 1 do
dai, diic trung cho 46 léch cdu philn lyec N v
tim vat lan;

r - ban kinh vt lan; doi véi banh thép lan
theo dudng ray fi = 0,005¢m, ddi vdi cic vién
bi hodc con lan daa, lan theo vanh con lan 1A
thép to1 cta 6 lan f, = 0,0005 + 0.001cm.

Vat lan duge chuyén dong do tac dong cia
moémen T = fiN hay F = fN//.

Hinh 1,18 : Su dé hire ki ma sdt lan.
Trong d6 : { - tay don lyc tac dung (hinh 1.18b)

O lan 1a loai & truc dung chl yé&u trong tit ci cdc loai may, ching dugce tigu chuin
hod téan pham vi toan ciu.

Cau tao ciia mot 6 loai & truc lan chinh (hinh 1.19) gdm vong trong 2 ¢6 dudng
kinh d. vong ngoai | cé dudng kinh D, ¢6 con ldn 3, vong cich 4.

Theo hinh dang con lin, ¢é thé chia 8 14n thanh hai loai: 6 bi vi & doa. Theo kha
ning chiu lye. ¢o the chia 6 lan lam ba loai: 6 d6. & chin va & d¢ chiin. Theo kha nang
tr Jua vi tri, co thé chia & lan thanh: 6 1an khong wy lya v 8 Jan wr lea. O 1an ¢on tuan
theo kich c& dudng kinh ngodi, theo chiéu rong 6.
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Hinh 1.19 : Cic loai & lan chinh

Sau day Ia mot s¢ logi 6 chinh dwge ding nhidu nhit: & bi do mdt day (ki higu co
bin 0000) (hinh 1.19a), § bi d& long cdu hai day (1000} (hinh 1.19b), & daa try ngin
der mér day (2000) (hinh 1.19d), & daa long cdu hay day (3000) (hinh 1.19g), 8 bi do
chan (6000) (hinh 1.19¢), & dda con (7000) (hinh I.19e), & bi chiin (8000) (hinh 1.19i).

O lan duoe ki hi¢u bing chir va s8. Hai s& ddu tinh phii sang trdi bi€u thi dwimg
kinh trong &. B&i véi nhiang 8 co dutmg kinh trong tir 20mm d¢n 495mm céc s6 nay
biing 1/5 dwémg kinh trong, ¢é nghia 14 n€u nhan hai's& nay véi 5 ta dwoe tri s6 dirimg
kinh trong cia d. DSi vdi nhimg 8 ca duong kinh trong dudi 20mm, ki hiéu nhu sau:

Dudmg kinh trong cia 8, mm 10 12 15 17
Ki hiéu 00 01 02 03

S& thir ba tir phii sang bidy thi ¢ & (cor kich thude dwdng kinh ngoai): 1. rit nhe:
2. nhe; 3. Trung binh; 4. ning; 5. Nhe rong; 6. trung binh rdng. Thi dy & doa con (7),
¢ trung binh (3), dwdng kinh trong 60mm (12) duge ki higu 1 7312; & bi do chin (6),
¢ nhe (2), géc y = 12%3), dudmg kinh trong 25 (05) duwge ki hidu 36205,

So sinh v O trugt, 8 lan cd wu didm: h¢ s6 ma sat nhd (nhd hon 5-10 14n), cham
soc va boi tron don gian, it t8n ddu me boi trom, khéng ding kim loai mau, yéu cdu

khong cao v& vt lidu va nhigt luyén truc, mire do titu chufin hod va tinh lip lin rdt
Cao v.v...

Tuy nhién & 1an cing cd mot s6 nhuge didm: wéi tho bi han ché, kich thude ldn v
dudmg kinh, ldp rap khé va doi hdi chinh xic cao, £id thanh ché tao wong déi cao néu
sdn xudl so lugng khong lon.

O lan duge tinh todn theo kha nang tai tinh va theo do bén lau. Trong miy xdy dung,
tuy theo ciu tao va didu kién lam vige & lan cd wéi tho tir 500 dén 10.000h,
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) trugt (hinh 1.20) gdm than &
4, ndp & 3, hai nira bac ldt 1 va 2
ching duge lip ghép vl nhau 2
bing buldng 5. Ngodi ra con cd b

phin bdi tron. b ; ‘ : 1

Than 6 tnegt duge ché tao
thanh khoi lién hofc thanh nhidu :
phin red, thudmg la hai nia, r6i | [

ghép lai véi nhau nhim lip va 1 )
didu chinh duoc dE ding. Hinh 1.20 : O truot hai nita.

a
P e 1 1,

o,

Hién nay trong cdc nganh ché 1ao mdy & truot ding it hom & lan, Tuy nhién trong
mét s6 truémg hop ding & trugt ¢6 nhiu wu vigt hon nhir: khi trye quay vidi 8¢ o rdt
cao hodc yéu clu phurong cia trye phii rit chinh xac, tryc quay viri toic do thap va tdi
trong 16, true ¢6 dwong kinh kha 16n, khi & phii lam vigc trong nudc, trong mdi trudmg
An mon ¥.V...

Bo phin lam vigc chd yiu cha 6 trugt a bac l6t. Bac 16t duge c¢hé tao tir vat ligu co
hé s& ma sit thap nhu babit, ddng thanh, hop kim nhom, déng thau, gang xdm, vt lidgu
gdm kim logi, chit déo tdng hop v.v...

Bac lat duoce tinh theo dp sust cho phép [pl :

L3}
pey o

Trong do:

F - tdi trong tac dyng 1én &,

d vi | - duomg kinh va chidu dai 6, ti 1¢ U/d thuomg 14 0.8 - 1.2.

Trj s& [p] thudng khong vugt qui mire 20 MPa. Vi nhimg & trugt quan trong ngudi
ta tinh todn thi€t k& 8 trugt 1am vige trong ché dd ma sat wot.

Khdp néi ding d€ ndi cac truc hoje chi ti€t may quay voi nhau, ngoai ra con d€
dong md co ciu, gidm fdi trong ¥
dong, ngan ngira qua téi hoje didu
chinh 8¢ d§ v.v...

Trong trudng hop true dii, néu
lam lién s& gip khé khan trong
ch& tao, vin chuyén va ldp rip:
ngudi ta ché tao nhidu truc ngin,
ndi lai v nhau bing ndi true chit
kifu ng (hinh 1.21a, b) hay kidu
dia (hinh 1.21¢). N6i truc chit
duge tiéu chudn hod theo dudmg
kinh truc. Hinh 121 : N&i true chdt

L

| ll“

11

==y Ll
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N&i true dia 13 ki€u noi truc chat chti y&u, gém hai dia ¢6 moayo. méi dia 1dp lén
doan cudi ca truc biing then hodc bing do doi rdi diing buldong ghép hai dia vai nhau
(hinh 1.21c¢).

Khi ding bulong 1dp ¢6 khe hé, bulong dugc tinh theo lyc xiét can thigt dé tao nén
lyc ma sat dam bao cho ndi tryc ¢é thé wruyén duge mémen xoidn M,. Tacé didu kién :

| 2.M, .k

V-
d,.Z . f

{1.33)

Trong do:

d, - duong kinh vong tron qua tam buléng,
f - hé s0 ma sat;

Z - 50 buldng;

k=13+1,5

Khi diing bulong 1dp khong ¢ khe hd, lye cét tac dung lén méi buldng khi ndi truc
truyén momen xodn M, :

2. M,
P = x (1.34)

Z .d,

N&i truc by dang dé ndi cic trye bi nghieng hoac bi léech d6i vén nhau mot khoang
nhé do ché tao, lip ghép thi€u chinh xac hodc do tryc bi bign dang dan hdi. Céc kidy
ndi truc bu dugce diing nhiéu hon cd la: ndi tryc ring, ndi truc xich, ndi truc cacding
va ndi truc ban 1&.

N&i truc rang (hinh }.22a) dugc tiéu chuin hoa cho truc c6 dudng kinh 40 - 560mm
véi momen xodn tdi 10° Nom.

N&i truc xich (hinh 1.22b) gdm hai dia xich c6 s6 rang nhu nhau ldp trén hai dau
truc. Mot vong xich an khop voi ¢4 hai dia xich, ngoai ciing la v6 che. Cac loai noi
truc xich cho phép truc iéch t¢i 1° duoc tidu chuin hoa cho tryc ¢6é dudmg kinh
18-125mm va mdmen xodn téi 6300 N.m.

aj il

Hink 1.22 : N6i truc (khop ndi) bu
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N&i truc cacding cing ta mot loai noi truc bu thuong dung trong 010, may kéo, may
xay dung c6 cdu tao va nguyeén li lam viec dic biet s¢ duge dé cap tdi & chuong 2.

N&i truc dan hoi ¢6 thé giam va dap va chin dong, d& phong cong hudng do dao
dong xodn va c6 thé lam viéc nhu néi truc bu. Trong may xay dyng thuong ding phd
bign noi truc dan hdi ¢é dng 16t cao su chiu nén (hinh 1.23a) hay vong cao su sgi manh
chiu xoén (hinh 1.23b). & nai truc (hinh 1.23a) momen truyén qua cac chat ¢6 boc vong
dan héi bing cao su ding cho truc ¢é dudng kinh 16-150mm va momen tdi 15000 N.m.
Khép dan hdi cé vanh hinh xuy&n (hinh 1.23b) gdm vanh dan hoi kicu 16p xe, bit 1én
ban khép nhe bulong va vanh kep. Loai khdp nay ¢6 kha ning giam chin o1, cho phép
bl cdc sai léech cida truc, dé thdo lap va thay thé chi ti&t dan hdi. Loat khop nay chiu
momen tr 20 dén 25000 N.m.

Li hop 1a mot dang khac cda khop néi cé nhiém vu ndi hoac tach cac truc bat ki lic
nio. Tuy theo nguyén li [am vige, co thé chia li hop ra Jam ba loai chii y&€u: ii hop an
khép 1am viée dya trén sy an khop gitta cac viu hodc cdc ring clia cac nira li hop, li
hop ma sat va 1i hop dién .

- —- b

al

a5 ] 23 b
7577 NN NSRRI

J_J Y

Hink 1.23 : Khop néi dan hoi

Li hgp ma sat truyén momen xodn nhé luc ma sdt sinh ra trén b& mit lam viéc ¢o
hinh dang khac nhau: li hop dia (hinh 1.24a, b), i hop nén ma sit (hinh 1.24¢), va li
hop tryu ma sat (hinh 1.24d).

Li hop ma sat co thé lam viec trong diéu kién ma sit khd v ma sat ugt (ngam trong
diu). Lyc ép len bé mat ma sit F, tao ra khi dong co cdu 1o xo-tay don, thiy luc, khi
ép. dién tur.

& loai khép ma sat khi nén (hinh 1.24d) lyc ép tao ra nho khi nén din vao budng
khi 2 1am né né ra ddy gudc ma sdt 3 theo ranh 6 ciia bd phan din 5. Guéc 3 ép vao
bé mat tru cda bd phan bi dan 1 tao ra lyc ma sat Jam né quay. Lo xo 1a 4 dua gudc 3
vé vi tri ban diu khi tach khép ma sit.
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Momen xodn do li hgp ma sit truyén:
M, =0,5Fn.f.Dm.% (1.35)
1

Trong da:

: )
F, - luc ép gitta cac bé mat : " 2Z,

ma sat; F a| [

/'
f- hé 53 ma st tai bé mat NN Y
lam viéc; =

D, - duong kinh ma st
trung binh;

7 - s8 ciap bé mait ma sat; 0

k,-hé sSdytrr=12+1,5. ] gAY,

He s& ma sat cia cac cip ma //,7// NN %{i
sat khd: chdt déo trén nén
amidng vo&i thép hay gang ' T o
f =025+ 04, kim loai gdm
vSi thép 161 f = 0,35 + 0,45,
gang v&i gang f = 0,14 + 0,18; thép 101 vdi thép toi hay gang f = 0,06 + 0,08; kim loai
gdm vdi thép toi ngam trong dau f = 0,08 = 0,12.

EY

2

1

5

Y {
=

Hinh 1.24. Li hop ma sdt

Trén 616 (Ai va may kéo thong dung thudng dung loai li hop ma sat: loai li hgp mot
dia hay nhidu dia bi dong, loai li hop ludn ludn déng {thudng 13 bo trf trén & td va may
'kéo banh 16p) hay 1i hop luon luon mé (may kéo xich).

Khi diéu khién li hgp cdn chu y.

- Qua trinh déng li hop phai tir tr € momen xodn dugce truyén &m tir dong co téi he
théng truyén luc phia sau.

- Qua trinh m& 1i hop phai nhanh v dit khoat d€ ranh sy ma sat trugt qué lau gitta
céc bé mit ma sit (co thé sinh ra chay cac bé mit nay v mon khoc ligt).

K&t c&u va nguyén li lam viéc cla li hgp 010 va mdy kéo duoc trinh bay & chuong 2.

Phanh ding d¢é ham hogc han ché t8¢c do cda cac chi ti€1 hodc cym quay nhu truc
quay, t&i, mam quay, co ciu di chuyén va cdc bo phan twong g trén may xay dyng.
Thudng phanh dai (hinh 1.25a) hay phanh ma (hinh 1.25b, ¢) duge ding nhiéu hon
phanh dia va phanh nén. Phanh thudng déng khi ngit ngudn din dong nhd he thong 16
x0 va ddi trong. Phanh m& (tich ma phanh hay dai phanh) khi déng ngudn din dong.
Dé didu khién phanh c6 thé ding nam cham di¢n 3 (hinh 1.25b) xilanh thdy lyc 14
(hinh 1.25¢) can i tam hay cdc co c&u khac. Trén hinh 1.252, dai 2 bao 18y banh phanh
8. Nhé tay don 3 va 7 lien két v6i don ganh 4 tic dong bdi nam cham dién 5. Cac khau
3. 4, 7 tao thanh co céu hai don ganh. Khau 3, 7 Jién két v6i 10 xo 6. Tay don 9 vald
xo | s& kéo tach dai khéi banh phanh khi mé phanh.
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&5 sor 46 tren hinh 1.25b, nam cham dign 5 dinh vi gitra cac don ganh 16 va 21. Khi
déng nam cham di¢n, don ganh 21 bi hdt vao don ganh 16, lam cdn ddy 20 tdc dong
vao 16 xo 12, cic ma phanh 17 va 18 dugc md ra.

Hién nay trén mdy xay dyng dang logi phanh mé c6 cin dily dién-thuy lyc (hinh
| 25¢. d) so v loai nam cham dign nd co két cdu don gidn, déng mé ém, dO tin cay
sir dyng cao, thari gian s dyng In. Nguyén li lam vige ciia loai phanh mé vii chn ddy
dién - thiy lyc nhur sau: phanh ludn ddng nhér 16 xo 12 ludn kéo tay ddn tam gide 135
xuong dugi. Cin diy di¢n-thiy lyc (hinh 1.25¢) bao gém v 10 cdn ddy 26 va ddng co
dién nho 27. Trong vo cd xilanh thily lye 24, pittong 25 va canh bom 23 cha bom li
tam 22. Bom quay nhir dong co dign 27. Dong co nay duge cung cip dién ddng thai
yiri dong co dién cla co ciu, khi bom ddy diu xudng dudi pittong 25, nang cin ddy va
tay don lén lam cho md phanh duge mo.

Hién nay phanh dia duge su dung nhiéu dac bigt d6i vai cic may xdy dung co cOng
sudit lam.

€l
1 18 15

Hinh 1.25 : Cdc loat phanh dai va phanh ma
a) Phanh dai; b) Phanh md di¢n tie; ) Phanh co cdn ddy dign—thiy lyc (so dd nguyén l);
d) S dd cdu tao phanh co cdn ddy dign=rthiy lec; e) Cdn ddy dign—thay lwc;
| 12 Lé xo: 2. Dai; 3,7. Tay don; 4. Don ganh; 3 Nam cham di¢n; 6. Lo xo; 8. Banh phanh;
9. Tay don; 10, Vé bom; 11, 15, 16, 19. Tay don (khau): 13. Cin ddy: 14, Cym xilanh thiy lyc
17,18, Ma phanh: 20. Cin ddy: 21. Bon ganh; 22. Bom b tam; 23, Canh bom i tdm;
24 Xilanh: 25. Pinong: 26. Cin ddy; 27, Bong co dign.
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Trén hinh 1.25b la thi du so dd tinh phanh ma. Momen phanh T do céc lyc phanh
tao ra trén cdc md phanh:

T =F, f.D, (1.36)

Trong d6: F,, - lyc do 4p luc phdp tuy€n & md phanh; F, ¢o thé xac dinh t&r luc kéo
cing cua ld xo S:

Fo-s.2 (1.37)
Cc
§ = ¢ (1.38)
D,.f.b
Trong d6: D, - duong kinh banh phanh.
Tinh todn phanh dai thé hién trén so dé hinh 1.26 mdomen phanh:
F.D, D,, ‘ -
T = = (S$;-S8y) . = Sye*-1.—~ 1.39
> (51-52 .7, oe )7 (1.39}
Khi ay luc cin thi€t & nhanh nha:
2T .
S, = —T-(ef°t - 1) (1.40)
Dm

Trong do:

e - co sO log ty nhién;

o - géc 6m cda dai;

f - he s& ma sat truot;

F - lyc vong.

Luyc do ddi trong tac dong lén tay don d€ phanh dugce xac dinh tir phuong trinh can
bing momen d&i véi diém O

S;.a-gp.b-gy.C

= 1.41
g d (1.41)
Hanh trinh diéu khién tay don h, v6i khe h& gitra dai va banh phanh &:
h, = A. d (1.42)
a
a o
D = Tt(Dm+2£)£—1tDm5£ = g (1.43)
Ap liuc 1on nhit & cudi nhinh cudn:
B g, 1.44)
pmax_b_Dm— zb.Dm (1.

Trong d6: b - chiéu rong dai.
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Truyén dgng cdp thyc hi¢n chuyén dong cia vit nhd puly din dong hay tang din
dong va cip thép. Puly din dong duge ding nhiéu trong thang mdy (hinh 1.27a), phuong
tien di chuyén biing cap nhu xe con (hinh 1.27b). Tang din dong ding phd bign trong
bo truyén cap & may xdy dung (hinh 1.27¢). Pé din dong puly cdn cé lyc vong cin
thi€t, xac dinh theo cong thie Ole (hinh 1.1.26):

F=5;-5,=5,(®-1) (1.45)

T aj

@_

©ff | 1%

®, | 6,
c':.h K E B

Hinh 1.26 : Sc d4 tinh todn phanh dai. Hink 1.27 : Truyén ddng cdp.
Chi ti€t lam viéc chii y€u ciia truyén d0ng cap la cip thép (hinh 1.28a). Cép thép
ding d€ nang ha hodc di chuyén viit, kéo xe con, dé budc treo gilr vat.
Cip thép duge ché tao tir nhimg sgi thép ¢d dd bén cao, cé dwémg kinh 0.5 - 2Zmm
(6 loai 161 Smm). Céc sgi thép duge cudin thanh dinh sau d6 cic dinh b&n quanh 16i
mém (day). Loi day lam cho ciap mém va gitr duge md boi tron bén trong.

Hink 1.28 : Cdp thép
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Theo chi€u bén ctia cac sgi quanh danh va dinh quanh 16i. cap dugc phan thanh hai
loai: cap bén xudi (hinh 1.28b), cap bén chéo (hinh 1.28¢). Cap bén xudi 12 cap 6 cac
s¢i trong danh va cdc danh trong cap cing chidu bén. Khi bén theo chiéu nguoc tai ta
¢6 cap bén chéo,

Cap cdn phdi mém, dam bao do bén va tudi tho cao, khong bung ra hodc xoin lai
khi [am viec. Nhimg yéu cdu co ban do phin ion dat duoe & cap ben chéo. Do viy no
duoc ding nhiéu trong may xay duyng.

D¢ bén ciia cap duge xac dinh tir tinh todn chiu kéo. Luc pha huy cap:

R > S0 (1.46}

Trong do:

Smax - tai trong tinh todn ldn nhat trong cap;

n - h¢ s6 an toan bén cia cap doi véi mdy nang & ché do lam viec nhe lay n = 5,
trung binh n = 5,5, ning n = 6; d6i v&i may dao n = 3,5 + 4.5; d6i vdi thang may chdé
ngudin = 9.

Tudi tho cda cap con phy thude nhidu vao (i s6 gitta dudng kinh puly hoidc tang cudn
cap va duong cdp (D/d.); s6 lin cdp uon quanh puly trong nam, vat fidu lam puly va
cdc yéu to khic. Ti s6 nay la 14 - 40.

Tieu chudn d€ xdc dinh do bén va tdi tho cia cap 1a so soi dit trén mot bude bén
cdp va do mon dudng kinh cac soi thép bén ngoai cda cip. DSi vai cap 6 danh, bude
bén 1a 6 vong xodn sO soi dut cho phép trén mot bude beén 14y theo quy pham an toan
trong st dung cdp (TCVN 4244 : 1986) "Quy pham an toan thi€t bj nang".

D€ kep ddu cdp nguoi ta ding vong kep va cdi kep cac loai (hinh 1.29). Tit ca két
c&u kep cdp trén tang (hinh 1.29) déu dua trén co s& st dung lic ma sdt d€ kep cap.
D€ giam lyc tac dung lén kep cdp, theo quy dinh phai ¢6 it rhit 1,5 vong cdp cusi cung
khong duge d& ra trong qua trinh lam viéc.

Tang dung d¢ bi€n chuyén dong quay cla co ciu din ddng thanh chuyén dong tinh
ti€n cla cip. Thong thuong tang ¢é dang hinh tru (hinh 1.30).

Khi cudn mot 16p cap trén tang ¢6 ranh cap lam ting di¢n tich 4i€p xiic cha cdp voi
tang, cdp s€ khong bi co sdt voi nhau nén hao mon giam ning cao tudi the cha cdp
(hinh 1.30a). Cudn nhiéu I6p cap trén tang tron chi ding trong truong hop cin phai
gidm chiéu dai tang do chiéu dai cap cudn qua lén (hinh 1.30b).

Khi chon 1o, cin xudt phat tir chidu dai lam vige cda cép:

c=Ha+ (1.5 + 2)n (D, + dy) (1.47)

Trong dé:

H - chiéu cao ning lén nhat, m;

a - bo1 sudt paling;

Dy, - dudng kinh tang, m;

d. - dudng kinh cdp, m.
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p edp (rén tang J€ ed dinh ddu cdp.

Hinh 1.29 : Cdc loai vang kep va cde cdch ki
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Hinh 1.30 : Tang

a) Tang cé rdnh ; b) Tang trom.

Chiéu dai dé phii nhd hon dung lugng cdp trén lang:

L = n(Dy + d)Z (1.48)
Trong dé:
Z - 50 vong lam viéc cla cdp trén tang.

I

t - budre cép;
I, - chidu dai lam vi¢c cda tang.
Pai vai tang nhidu 16p 1a cd:
L = n(Dyg + md,)mZ, {1.49)
Trong d6: m - s0 16p cip cudn rén tang.

S& vong lam vige cida tang nhidu lop:
7, = 2 (1.50)

Puly dugc ch® tao bing gang hay thép, bling cich han hodc dip (hinh 1.31a), chitu
siu ranh (hinh 1.31b) h = (1,5 + 2)d,, d06 md cda rinh b = (2 + 2,5)d., goc md ¢ = 60"
cho phép cip lénh tdi 6°. Céc logi puli ¢é 16t chit déo tong hop & ranh (hinh 1.31c)
lam ting tudi tho cda cép.

Paldng cip la mot he thong cdp cudn lién ti€p lén puly cd dinh vi puli di dong
(hinh 1.32). O hdu h&t méay nang thi vit nang lién h¢ vdi toi qua paling.

Trén hinh 1.32a, ¢ la so d6 paling cap c6 mot dau cip kep trén tryc puly & dinh
comn hinh 1,32b, d 1a so 48 palang cip c6 mot diu cép kep trén truc puly di dong, diu
kia ndi vio tang cua tin.

Pic trumg co ban cda paling 1 boi sudt phing. Boi sudt palang 1a ti s0 gitra nhanh
cap treo vit v s6 nhinh kep trén bd phin kéo (tang, xilanh thiy lyc) hay chinh la ti
s gitta vin t8c cudn cdp 1én tang va vin 16¢ ning vau

g = 8 (1.51)

Vi
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Hinh 1.31 ; Puli

i

Mt khdc né chinh la sd lan
lye cing cidp so vai Li rong nang
khi khong k€ t&i higu sudt puly. Do
d6 ta d& dang nhin thiy ring boi sudt
paling bing s& nhanh cép treo cum
puly di dong. Thi dy trén hinh
1.32a, ¢ bdi sudt paling a = 4; trén
hinh 1.27b: a = 3; trén hinh 1.27d :
a=35.

Diing palang trén s& co loi vé lyc
vit thiét vé vin t6c nhamg nhir viy
gidm duge ti s0 truyén cla co cdu, tir
dé giam duge kich thude va khoi
lrgng cua tn.

Khi nang vat qua h¢ thong palang
lue cang nhanh cap ra khéi paling S
tinh theo cong thirc:

+
8 = S_rﬁ (1.52) Hink 1.32 : S 44 plang cdp
Mp
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Trong do:

Q - trong lugng vat ndng;

q - trong luong cum moc treo;
a - boi sudt palang;

1, - hi¢u sufit paldng.

a

I Sl
(1-7).a
Trong d¢ : v hidu sudt cda puly (n = 0,96 + 0,99);

n, = (1.53)

Néu sd lwong puly nhd (s 4) thi n, = n"

O day: n - s& puly trong paling. Trong cong thic (1.52) bo qua puly dan hudng.
Trong trudmg hop dit luc kéo vao cum puly di d¢ong, con vat nang dat & nhanh cap

khéi paling ta ¢ paling véan toc hay pdlang nghich (xem hinh 2.32b), thuong diing
n xe nang hang.

Trong may xay dung ngudi ta sir dung rong rai cac cum cia bd truyén dong nhu hop

giam tSc, hop s8, hop trich cong sust, co cdu dao chiu quay.

Trén hinh 1.33 1a cdc so d6 phd bién cila cic hop gidm toc banh rdng tru, banh rang

con va hop gidm i8¢ truc vit - banh vit. Doi voi céc ti s truyén nho i = 8 + 10 thudng

str
Vg

dung hop gidm t6c mot cdp cho gon nhe (hinh 1.33a). Céc loai hop gidm tdc hai cap
ii=8+ 50 (hinh 1.33b, ¢) hop gidm 3¢ truc vit (hinh 1.33g) duoc str dung phd bién.

Vit s6 truyén 16n thudng dung hop giam 8¢ ba cdp (1.33de). Ngay nay hop gidm
t&c hanh tinh vé&i kich thude nhd, gon, hidu suidt cao duge sir dung nhiéu so véi bd

tru
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yén banh rang thong thudng (hinh 1.34)

dl

En e

Hinh 1.33 : So dé hop giam téc phd bién



Céu tao cia mdt logai b truyén hanh tinh the hign trén hinh 1.34 ¢6 thé phi hop véi
cic loai hdp giam toc hanh tinh, Bdnh rang trung tdm 1 lam quay ba banh rang hinh
tinh 4. Cic banh ring hanh tinh ldp trén 6 lan 7 bt vdi cAn 3 bing chot 2 lan quanh
binh ring trung tdm 5. Cidc vong 6 va 8 d€ dinh vj & lan cia bénh rang hanh tinh.

Mhin 1 &

Hinh 1.34 : Truyén dong hanh tinh
1.5, Banh ring trung tdm ; 2. Chdi ; 3. Cln; 4. Banh ring hanh tinh; 6.8, Vong dém ; 7. Ving bi.

Hign nay cd nhidu hang che tao may trén th€ gidi sdn xudit dong co dien gin lidn
v hop giam téc va phanh rit da dang, nhumg thudmg viéi cong sudi nhd va trung binh,

Hgp sd (hop wic do) cong nhu hop gidm t6e duge
ding nhiéu trong bé truyén co khi cla may xiy dyng.
D6 la co cdu dung d¢ thay ddi ti s& truyén theo timg
cdp bing cich chuyén d6i bd truyén banh ring.

Trén hinh 1.35 1a so d6 cla cdac hop toc 40 dom
gidn nhdt. Cic 6 truc khong thé hién trén hinh vé. So
dé hop te 40 ¢d truc quay b dinh la mai ghép doe
l3p. song cida mot vai co cdu co sO lugng bing s6 cip
thay ddi e dd. M&i co cliu c6 thé déng bing khap
ndi. Hop toc do khong cho phép déng ddng thoi hai
hay hon hai co ciiu. Khi déng co cu, ning lugng duge
truyéntrye tiép qua cdp banh ring twong tmg. Khi
dong khdp | hay 2 theo sor d6 s€ ndi khau 0 va « qua
cip banh ring the nhit va thir hai. Trén hinh 1.35b
khop ndi 2 n6i vii khau 0 vi o« tngre ti€p, con khop

e B

gl &

Hinh 1.35 : 54 48 hop 1dc do
= Khdiu van ; o= Khdu ra,
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ndi 1 1am an khép hai cip banh rang. & so db hinh 1.35¢, d cho phép ddo chitu quay
cda khau oo trong khi vén khong thay déi chiéu quay cda khau 0. O so dd hinh 1.35g
khi déng cac khép 1,2,3 ¢6 thé nhan dwoc ba toc do & khau «o. Khi do ung vai mdi cdp
t6c do c6 hai cap banh rang lam viéc. Trén so dd & hinh 1.35¢ ¢6 bon cdp t6c do néu
déng cac khdp ndi 1 + 4 twong ung.

Hop t6c do ngoai nhi¢m vu chi yéu 1a thay d01 tdc dd nd con lam nhiem vy clia co
cfu dio chiéu quay (hinh 1.35¢, d).

Hop sd trén 6td, may kéo cung la mot dang dic trung cda hop tdc dd ¢o nhidu cip
t6c do (3-13) va ¢6 khd nang ddo chi¢u quay dé xe chay lui sé trinh bay ¢ chuong 2.

Ngoai hop 10¢ do & co ciu diin dong con dung cé hép trich cong sudt thudng dung
bo truyén banh rang dé phan bo truyén dong tdi timg co ciu cong tdc.

Truyén dong co khi co vu diém 12 don gian, kh6i lugng va gia thanh khong lon, lam
vigc kha tin cay. Tuy nhién bi t6n hao nang lugng & khop ndi va phanh ma sat, mai
mon kha nhanh., n€u thay déi tdc do theo cdp vdi tf s truyén I16n thi viec bd tri bo
truyén phirc tap. rit kho tr dong hod qua trinh lam vigc.

Péloai trr nhimg nhuoc diém trén cda truyén dong co khi trong may xay dung, ngay
nay truyén dong thiy lyc - co khi dugc st dung rong rai. B6 1a su két hop gitra truyén
dong co khi va truyén dong thuy luc.

2. Truyén dong thiy luc

Hién nay ngudi ta thuong si dung hai dang truyén dong thdy lyc (TDTL): truyén
dong thiy tinh (thé tich) vi truyén dong thiy dong. Truyén dong thiy dong 14 sy bién
8 ap luc trong dong chat 16ng khi dong chdt 16ng chuy€n dong voi van t¢ cao; nguac
lai truyén dong thily tinh la sy thay d8i luu lugng cia dong khi ap lyc cha chat long
gin nhu khong di. Ta ¢ thé thdy sy khac bigt gitta hai dang TDTL thé hién trén
hinh {.36.

Truyén déing thily déng Truyén dong thily finh
f - l T J’ |

¥

Higu 58 ap lue Gnh Ap thép cao
Téc 6 dong chiy ¥ cao théap
Luu lugng dong chdy  Q on nho
$& ving quay n cao : thiap
Adong = Atinh A finh = A ddng
A tBng = A fith + A ddng

(3 day A - cong sinh ra trong qua trinh lam vigc

Hinh 1.36 : So sdnh truyén déng thity dong va truyén dong thiy finh.
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Trén cac may xay dung va may lam dudng thudong sir dung truyén dong thay tinh
hon. V&i nhitng thi€t bi va co cdu lam vige véi van t6c cao thudng duge trang bi truyén
dong thiy dong.

Truyén dong thiy tinh dya vao tinh chdt khong nén dwge cta chit 1éng dé truyén

= Phan cg nang
ap lc. (F.V. M, o)
Ap lyc ndy tao nén lyc hodc 1
momen &€ thing lyc can tac dong
d&n bo phan cong tac cta thi€t bi va 2
gitip cho bo phin coéng tac thyc hign Phé?;“g’ ;UC? I Phin thiy lue 3
ding chic niing ciia minh. o P Q)
Truyén dong thdy tinh thudng o 3
dugc ciu thanh bdi ba phin chinh: Pha?,;ﬁ‘gl;w } LPhén thily e 4
& - ] | (P1|Q4]
1) Phin tao dp luc (bom thiy luc)
2) Phidn bién doi ép luc chat Idng
thanh co ning (xi lanh va dong co Phan co nang | Gac thist bi phy tro
th':ly lL_I'C). M, ) {thang ddu, loc dau...
3) Phin diéu chinh va diéu Kkhié&n Hinhk 1.37 : So d6 nguyén i truyén déng

thity fiee thiiy tinh (thé tich)
1. Phin tao ap Juc: 2. Phan bign ddi ap luc cila chidt long
Trén hinh [.37 1a so d6 nguyen i {hanh chuyén dong ciia bo phan cong tac; 3. Phin diéu
truyén dong thiy tinh. khién nang lugng dong chat Iong.

nang lugng dong chit 1ong.

Dé thyc hién truyén dong thiy tinh, cac bo phan chinh trén dugce ghép ndi vdi nhau
bang h¢ thong dudng ng chiu ap luc. Tuy theo chic ning cla bd phan cong tac, chiing
duve ghép ndi véi nhau theo nhing so dd mach khac nhau. Thong thudng ¢6 haj so dd
mach 12 so dd mach kin (hinh 1.38) va so d& mach hd (hinh 1.39). Sy khdc nhau co
ban ciia hai so dé mach nay la chat 16ng sau khi qua bo phan bi€n déi thanh co nang
tr& vé thung chua chat 1dng (mach hé) hodc trd lai ong hiut cha bo phan tao ap luc
(mach kin).

Bom hd trg

Hinh 1.38 : Truvén dong thiy lirc (mach kin) cho chuyén déng tinh tién.
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Truyén dong thiy luc véi mach kin do chit 16ng =
thuong duoc bd sung dé bi Lai nhimg t8n thit chit 16ng : E“:

trong hé thong nén nd lam viéc vdi chat luong cao va

thudng duge dang cho cdc co cdu ¢d cong sult 1én. Mit H T ‘
khic khi st dung mach kin con cho phép dao chiéu

chuyén dong cla bo phan cong tac mot cach dé dang khi I\NH f|}_i] g |=(4
phu tai 1dn. Nhung vi chit Idng ludn tén tai & nhigt do -] | —-

cao do sau khi ra khoi bo phan bi€n d6i thanh co ning, . %:M
doéng chat Idng lai trd vé bom ngay nén kha niang do ri T .

trong hé théng 1dn hon, chit lugng chat 1éng gidm nhanh
hon so vdi truyén dong theo mach hé (hinh 1.39)

Trén hinh 1.40 thé hién so d6 xilanh thiy lyc. Ciu !
tao cia xilanh thiy lyc (hinh 1.41) gébm vé dng thép 9
duge gla cong mat trong vaéi dd chinh xac cao. Bén trong
xilanh 1a pittong 4 dich chuyén. Cic vong cao su lam kin J
3,7 va 8 gitr khong f:ho chat 1dng (diu thdy lyc) chdy Hink
ngoai va ngin bui ban 1ot vao trong xilanh.

— — — " ™

] 3

1.39 : So dé mach thiy
luc (mach ho) cho chuyén
déng tinh tién:

1. Bom ; 2. Van ap luc;

3. Thung ddu; 4. Van didu khién;
5. Xilanh thiy hre.

Hinh 1.40 : So dd xilanh A} 4 2 4

thiy fuc AN / T R

a) Tdac déng mot chiéu; [ B ’\/ A A

b} Tdc déng hai chiéu c6 mét a

cdn ddy; ¢} Tdc ddng hai chidu 2
¢6 hai cdn ddy.

1. V&; 2. Cin ddy: 3. Diu noi;

4. Pittong; 5. Vong tam kin; +- - -

6. Lo xo phin hdi; 7. Vong lam kin. 1T e ‘

HTTH

of

[y

Hinh 1.41 : Két cdu xilanh
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Ap luc dau lén pittong tao ra lyc ddy cda cidn ddy 1. Hat ddu xilanh ¢& ndp 2 va 6.
Trén céc ndp ¢é dau ndi 5 d€ din va thodt dau thiy luc.

Téc do can ddy phu thude vao lvu lugng bom va huong truyén din diu. N&u diu tir
bom (&1 dinh pittong thi t6c¢ d can diy:

4
.4
n D~
va luc ddy:
n D?
F, = —op.
1 4 p-M
Trong doé:

Q - Iuru hrgng bom;

D - duong kinh xilanh;

p - ap luc dau

7 - higu suit co hoc bang 0.97.

Né&u ddu din 61 ving ¢6 cin ddy thi tdc do cla cin diy sé tang n€u cung mot lru
lugng bom:

4Q
Vo = T -
F T (D -d?
con lyc day:
n(D? - d?
By = - )-p-n

4
Trong d6: d - dudng kinh cin ddy.

Dé tiing hanh trinh cin ddy xilanh nguoi ta st dung xilanh Sng 18ng kifu kinh vién
vong khi thu lai s& ¢6 kich thuée ngin gon.

Pé diéu khién va diéu chinh niing lugng dong chdt 18ng trong h¢ thong thiy luc si
dung cdc loai van thiy luc sau ddy:

- Van phin phdi dé phan chia dong chay.

- Van dp lyc ¢é nhiém vy gi cho dong chit 16ng ludn ¢6 mot dp lue nhat dinh.

- Van diéu chinh dong (van 1i€t lun) dé diéu chinh dong ép lyc.

- Van an toan ding dé béo vé qua trinh lam viéc cda he thong thiy luc khi ¢6 sy 8
ap luce, luu luong va cic y&€u t8 khic gy nén.

- Van khéa (van bio v¢)

Truyén dong thay dong dugce st dung ngay cang nhiéu trén cdc mdy xay dung hién
*ail vi ¢6 nhitng vu dicm sau day:

- Pham vi diéu chinh t8c¢c do rong.
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. Cii thién duoe didu kién khéi dong vi cho phép khdi ding dong co ngay cit khi
cd tii.

- Nang cao dd tin cdy cia cac co ciu mdy vi truyén dong thiy dong gid cho dong
co khong bi qua tdi. Mat khic, né con bio vé cho cic bo phan khiac khong bi qué tdi.
lam gidm tdi trong, gidm dao dong xofin vi dong co due ndi mém vai cic bd phiin Khac.

- Pon gidn céc co ciu co khi, lam gidm khoi lugng may.

- D& ty dong hda qué trinh diéu khién, gidm nhe difu kign lao dong cda ngudi lii.

Theo tinh chit bi€n ddi momen ta ¢6 thé chia ruyén dng thiy dong thanh hai logr:
khap noi thiy lye va bién tde thiy lyc.

Khdép néi thiy lwe (hinh 1.42a) gbm banh din (banh bom 1) va binh bj ddn (bdnh
tuabin 2). Trén trye khép ndi ba i vong dém 4 dim bdo lam kin giga vo khap ndi 3
vi truc. Banh bom lam chit 16ng trong khoang lam vigc quay. Dudi tac dung cla lyc
li tam, cht long bj hit ra ngogi vi va dap vao cinh cla binh tuabin tgo ra dp lyc trén
cinh tuabin. Bi mdt mot phin ning lugng A€ thing sic cin quay ciia binh tuabin, chit
léng lai chiy vé trung tam cia khop ndi réi lai 161 banh bom, chu ki chuyén dong dugc
lap lai. Toc 4o tuy@t doi cha chat long 1 banh bom huwding i cinh banh tuabin tao
thanh mdt géc. Goc nay ting 1én theo higu 50 toc 4o goe cla banh, suy ra lye tic dong
cila chil ldng Ién cinh tuabin v mdmen quay (xodn) do khop thay lyc truyén lén hon.

Hink 1.42 : Khdp ndi thiy lee
a) Cdu tao chung; b) 5o dé nguvén li.
1. Banh bom (B) ; 2. Banh wa bin T ; 3. Vi khdp néi : 4. Vong dém.

Momen xodn tai truc bi din:
M=ipD'w? Nm (1.54)
Trong do:
i - he s6 mOmen xodn;
p - khiii lugng riéng cia chdt long, kg/m*;
D - duéng kinh ldn nhét trong khoang lam vige, m;
wy - We dd goc cia binh bom, rad/s.
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V@i cic khop thiy lyc thong dyng h¢ s6 momen xodn chudn A, = 2,0 + 3.2) . 1077
Wwong ung vai se treol chudn S, = () - @)y, = 0,04 + 0,06 va higu sudt
Ne = @y = 0,94 + 0,96 D€ bio vé dong co, co ciu bj din vi thi€t bi cong tic bj
qui tai ngudi ta sir dung khop ndi thiy lee an toan khi dé ti 1@ gita momen xodn ldn
nhdt vii momen xodn chuin M, /M, twong img voi A A = 1.8 + 3.0.

Khi sir dung khap thiy lyc c6 thé khdi dong dong co ma khong cdn ngit truyén
dong, vi ban ddu moémen xodn do khop thiy lue truyén phy thudc vio binh phuong 1o
d6 gée cia banh bom nén rit nho.

Bién tée thiiy liee con goi la bign momen thiy lye thudng cd cdu tnic gém: phin
chit dong duoc goi la banh bom (B). phin bj dong dwge goi la banh tuabin (T), phin
phin img duge goi la bianh din hudng (D). Ciu tao cu thé dwge thé hién trén hinh 1.43a.
MNéu ghép diay du ci ba phin B, T, D ching ¢d cfiu tric & dang hinh xuyé&n. Toan b
xuvén quay quanh mot dudmg 1dm ed dinh va ndm trong mot vo kin c6 chira ddu & dp
sudl lom hom ap sudl khi quyén. So dé nguyén i don gidn trén hinh 1.43.b.

Hinh 1.43 : Bién tdc thiy liec;
. Ser ofd cdw tao; b, Se dd ngayén I§ hoar ding.

Banh B duge ndi vai dong co thong qua truc bianh bom, bianh T duge ndi véi truc
ctia hop 0 thong gua truc cia ndé. Banh D n6i vai vo cda cum thong qua khiop mot
chiéu (mdt chiéu cho phép quay, chi¢u nguge lai bj khod),

Ciu tao bén trong cia binh B, binh T, binh D déu ¢6 canh. Cdc cianh nay dugce sdp
x€p sao cho & trang thai lam vig¢e, chill 1dng dwge chuyén dong (iir trong ra ngoai va
quay trd vio trong, tudn hoan kin) theo hinh xuy€n xoin &c tao nén bdi cdc cinh twong
wr nhu & khiip noi thdy lyc,

Dé thudin lgi trong b tri, binh B duge ddt sau banh T (tinh tir ddng co tdi hop s6).
Binh T dit trude, phin ngobi cda nd cd tiél dién nhd hon phin trong. Banh D dat gica
binh T va binh B khép kin tiét dién cda bign tdc. Truc clia binh T ndm trong cing,
tryc cda binh D cd dang Ong 1dng vi lign k&l vai vo hop s6. Trén truc nay cd dit khdp
mit chidu.
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Canh cda cac banh B, T, D cdu tao theo quy luat tao nén khong gian dong chay cta
chét 16ng & gin tam I6n, cang ra ngodi cang thu nhd, tao didu kién nang cao tdc dd
dong chay khi chdt Iong di ra xa tam quay véi dong nang 1on. Cdu tric nay dua trén
co s& cia cac thiét bi thiy dong ¢é cdnh trén cdc mdy thay luc hién nay.

Ngudi ta goi qué trinh dau di chuyén trong banh B la qua trinh tich ndng, qua trinh
dau di chuyén trong binh T {a qud trinh truyén ning lwong, con ¢ trong banh D la qua
trinh ddi hudng chuyén dong. D& lam tot qua trinh truyén nang luong khe hd gira B,
T. D. B la rit nhd va ciac & bi phii bdo dim khong ro rdo.

N&u mémen cia B vh T bing nhau lic nay D quay oy do, dong chat 16ng ludn qua
cac khe canh va tao nén bo truydn c6 dic tinh méi khi d6 bign t5c thiy lyc lam viée
nhu la mét khdp noi thay lc.

Trong qua trinh truyén luc ciia bign toc thiy lyc ching ta quan tam t&i hai thong s&
co ban ta d6 truot (s) va hiéu sudt (m).

N¢u My, Bg, By, - momen truyén ciia banh T, B, D;

ng, N - O vong quay cha banh T, B

thi: MT = MB + MD

Trong phdn 16n che do lam vigc My > Mp, khi d6 chiéu cila Mp cung chiéu véi
MB va.

MT = MB + MD

Gi4 tri Mg > My [a déc trung cda bién toc thay luc.

Su thay d6i My theo s& vong quay ny chi ra trén hinh 1.44a. M cd gia tri 16n nhat
tai gia tri ny = O (khi xe kh&i hanh) va nhé nhat tai ng,. Khi Mt =My bién toc lam
vige nhu khdp noi thiy lyc (tai nty).

Tren hinh 1.44.b 12 dudmg dic tinh khong thir nguyén cila bi€n t6c thdy luc V&1 truc

MT . . nrt
tung —~ va truc hoanh — -
MB nB
M
n L
IL h MT’MB jl A 7
M, N e e ] 23 : 10
- K n
,; (\ 20 7/ i 0,8
1
wl modis D VoonJos N !
B T \ o~ t
/ \ 10 )
o F \ \\~+ 04
0 1
0 e Mrg |
—--nT i
o Pqe
0 0,4 08 10nn,

Hinh 1.44 : D6 thi ddc tinh ciia bién téc thity luc va dd thim
a) Dang tdng qudt; b) Bdc tinh do cho mét bién 16c thay luec
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Trén dé thi con co dudng cong hiéu sudt n:

MT o

Mg ng
n = 0 khi ny = 0 hay ny = np,, khu vye gitra cia dudng cong ¢6 dang parabol.
Do wuot S duge tinh bing cong thire:

n

Nt
S =1-—  hay(og - o)y
y
Da 58 thet gian momen cla binh T 1én hon momen cda bianh B (M > My). Ti so
M/My, trong trudmg hop nay 16n hon 1, gid tri coa khd ning ting mdmen Idn nhat cé
theé 1. 2.5 2.8 lan tung v&i khi khéi hanh xe. Trén dd thi (hinh 1.44b) cho gia trj bing
2.3 tic 1a khi khéi hanh xe momen trén tryuc bi ddng cida bi€n tdc thdy lyc tang hon
momen tién tryc chd dong (dong co) 1a 2,3 1an.

Bien 10c thdy lirc nay st dung rong rii trén nhiu loai xe 6t6, miy ddo, mdy dao
chuyén, may xuc 1at. Trén cdc loai may ndy nhd ¢6 bi€n t3c thily lyc nén khi lyc can
¢ bd phan cong tic hay co ciu di chuyén tang lén s& wr dong gidm bot 18¢ do 1am vige,
giam bet tai trong dong khi bo phan cong tac hay co cdu di chuyén gip phai chudng
ngai vil,

D¢ thuan tién cho viéc nghién ciru khdo sat va thiét k& ngudi ta da quy dinh ki hiéu
cdc phin ttr cia hé théng wuyén dong thdy luc (bing 1.1),

Trén hinh 1.45 1a vi dy so d0 hé thong thiy lyc clia may dao mdt gdu van nang
bidnh laop.

Cdc bo phan chinh chuyén dong duge 12 nho bom pittdéng hudng truc kép ¢6 diéu
chinh 1. Dong dau thiy luc tir bom A v B cda bom kép | cung cdp twong ting d€n céc
khoi van phan phoi 6 va 18 ¢6 dudng thdo tai cda bom va cung cdp song song cho céc
ddng co thiy Iyc trir khodng 3PT da duge cung cdp riéng 1€ tir khoang 3P4, 3P5 va 3P6
tuy theo vige su dung khoang khong K04. Néu tat ¢ cdc van trugt cia bo phan phoi 6
d€u & vi tri trung gian (nhu thé hién trén hinh 1.36) thi dong ddu chdy tr bom A hop
nhit v&i dong diu tir bom B cung cdp cho khdi van phan phdi 18. Khi déng bat ki mot
van trugt ndo cda khoi van phan phdi 6 thi dong diu tir bom A va B c(a bom kép 1 bj
phan chia. dau tir khdi van 6 chdy vé thing ddu, dong diu tr bom B cung ¢ip cho khdi
van phan phoi 8.

Nhu vay, dong co thiy luc 8 cita co cdu quay chi duge cung cip ddu tir bom A, cung
thoi gian nay dong co thity lue co cdu di chuyén va cic xilanh tay gdu 10, xilanh cin
14 vi xilanh gau 16 dugc cung cdp diu tir hai bom A va B khi mét trong hai dong co
thiy lue lam viéc khong k&t hgp véi cdc thao tac khic.

Khi déng van trugt 3P1 diéu khién dong co thiy lue co ciu quay 8 thi ddu cung cip
cho xilanh thuy Juc 10, 14, 16 va chi nhén tir bom B cita bom kép 1.

Van trugt 3P3 ¢6 khd nang két hgp chuyén dong tay gdu (xilanh 10), v&i chuyén
dong can (xilanh 14) hoac chuyén ddng giu (xitanh 16), khi diéu khién doc lap mot
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trong cac chuyén dong két hgp. Dong ddu chiy tir hai kh&i van phan phdi 6 va 18 chiy
vé thing ddu qua van trugt 27, sau d6 ddu chiy hodic trye ti€p vio loc ddu 25 (khi nhigt
dd khong khi xung quanh thip) hogc qua bd phin lam mat 26.

s 1= £
i g =T i E
7 — | T I I P
AL el Lalk [
Bl - TR A -
-:." - = "_:lr = Ar
2| B
%i ! LR E R
= || (R g e
= .
:l: .

Hink 1.45 : S dé ddn ddng thiy lwe hai dong chdy cia mdy dao bdnh [0p;

1. Bom kép didu chinh; 2. BO cim bifn nhi¢t do; 3. Ddng hd do nhigr do; 4,5. Ap k€ 6,18, Khdi van
phan phdi; 7, 11, 12, 15. Khéi van; 8. Dong co thiy lyc co cfiu quay; 9. Puong diu cho glu ngoam; 10.
Xilanh tay gu; 13. Dong co thiy lyc co cfiu di chuyén; 14. Xilanh cdn; 16. Xilanh gdu; 17. Xilanh didu
khi¢n ghu ngoam; 19. Xilanh didu khifn quay gdu ngoam; 20. Xilanh diéu khi€n l4i banh I6p; 21. Van
phin phdi didu khién quay ghu ngoam; 22. Van phin phdi co ciiu I4i; 23. Van an 1oan; 24, Bom phy g,
25, Lo< diu; 26. By phan lam mat; 27, Van trugt; 3P1 + 3P8, Van truot cda céc bo phin cong tic: K04,
KEhodng khdng & gita,

Bang 1.1. Bang ki hié¢u cic cum va b phin thiy lwe

Ki hig¢u Tén goi
1 2
S Cong chét long thiy luc
S i Cd kha nang diéu chinh
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Diéu khién bang tay

Diéu khién bing vdu, cam
Piéu khién bing 10 xo
Diéu khién bang dign tir
Bong co dign

Thuy lyc truc ti€p

Thuy lyc gian tiép

T dong co hoc

Dong chinh
Dong didu chinh
Dong phu trg

Ong néi mém

F U SAREAaaS |-

éng chtt thap

-+

MG&i ndi dudong ong

Noi 6ng thoat khi

Thing diu, duéng vé cha ddu thiy luc

Binh tich dp

Bom thiy lyc khong diéu chinh

Bom thity e ddo chiéu ¢é didu chinh

RQOE Py

Bom thiy fyc ddo chidu
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bong co thiy luc khong ddo chidu

Dong co thiy lye ¢6 ddo chicu

bong co thiy lee khong dae chidu ¢ diéu chinh

Xilanh tic dung hai chiéu vir: mot cdn pittong

Xilanh tic dung hai chidu vo. hat can pittong

Xilanh tac dung mot chiéu

Xilanh nhiéu bac tic dung mot chiéu

Bo can bing dp suat dong

Van tiét lru khong diéu chinh

Van tié€t luru ¢é diéu chinh

Yan bido vé

Van mot chidu khong c6 dong phan héi

Van mgt chiéu ¢6 dong phdn hai

& oo S NE VI ERERE-

Van mot chiéu co han ché

g
L)

g

Van phan phdi loai 4/3

X

Van phan phoi loai 4/2

3
X
]

Van 4/2 ¢6 diéu khién Riing dica (ir vi 16 xo




[

-4
I

-
]

Van gidi han dp suflt ty diéu chinh

Van gi¢i han dp sudlt khong tu diéu chinh

Van diéu chinh luu fugng hai dong, véi diéu chinh dong vao

Van diéu chinh luu lugng ba dong, vdi digu chinh dong vao

Cai foc diu

Bo lam mat

Bo hdm ndng

Déng hd do ap luc

Péng hd do lwo lugng

Pdng hd do nhiét do

2

A00 0b ¢ o Rl

Bang nut an ap luc

Ngoai borm kép chinh 1 ra, trong hé thdng din dong thdy lyc may dao banh [6p con
str dyung bom binh ring 24, cung cidp diu qua van phan phoi 22 cda hg thdng d¢n xilanh
(thity lue 20 cda co cdu ldi. '

So dé din dong thily lyc dam bdo sy lam viéc cia may dao giu nghich, gau ngoam
vQL gdu boc x&p.

§15. HE THONG DI CHUYEN CUA MAY XAY DUNG

H¢ thong di chuyén ¢é nhiem vu bi€n chuyén dong quay tron ciia dong co truyén
t¢i banh cht dong thanh sur di chuyén ctia xe may, d@ todn bo trong lwgng clia xe mdy
va truyén xudng dat.

Hé thong di chuyén gdm banh di chuyén, hé truyén lyc di chuyén va khung hay truc
d&. Theo loai banh di chuyén chia ra: banh 10p (hinh 1.46b), xich (hinh [.46a), banh
st va co cdu tr bude (hinh 1.46¢).
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Hinh 146 : Hé¢ thang di chuvdn cio mdy vy dimg

O nhiéu may xay dung (may dao - chuyén, miy dao nhidu ghu, cin truc di dong...)
co ciu di chuyén truc ti€p tham gia vao qui trinh lam viée tao ra lye ddy phuy.

Nhomg méiy xdy dung hién dai co thé co khoi lugng 16 vai nghin tdn, di chuyén trén
dié¢u kién duimg sa khac nhau, t6c do di chuyén cia loai banh 16p. banh st tdi vai chue
km/h. Toc d0 lam viée thuimg duge didu chinh ém tir 107 da 16i khong. Ap luc 1én a4t
cha cdc logi may xdy dung 6 thé dao dong vir 0,03 - 0,05 d&n 0.5 - 0,7 MPa. Luc kéo
cia phin lon may xdy dyng thudmg dat tir 45 dén 60% trong luong cia chung, doi khi
@ ché do lam viée ching vugt ¢i trong lugng chung cda ching. Ap lye 1én dit, lue kéo,
khoing sang mat dwéng (khodng cach gia mit dwémg va diém thip cla co cdu di
chuyén) quyét dinh khd nang thong qua tre 1a khi ning di chuyén trong didu kién sir
dung khic nhau cia xe miy. Khi niang thong qua cd dnh huimg ding k€ i cdc chi tidu
kinh t& - ki thuit chinh cia xe may, Tinh co dong wic 1a khi nang thay ddi hudng di
chuyén cang la thdng s8 guan trong.

1. Hé thing di chuyén bing xich

He théing di chuyén biing xich duge sir dyng rOng rii & cdc mdy xidy dung 1ir may
co cong suldt nhé, khoi lugng xe 1-2t cho 1di nhimg mdy cé cong sudl 1on ¢6 khoi logng
1&n tdi hang trim, hang nghin tin. Logi nay cho phép do khdi lugng xe Ién, dp lyc 1én
dit wrong d6i thip, lye kéo 1dn vi khil ning thong qua cao. Nhuge diém cda he thong
di chuyén bing xich la khoi lugng 1dn (160 35% khdi lwgng xe may) 16n vat lidu ché
tao, tdi tho thip, sta chira 16n kém, hiéu sudt truyén dong vi e do thip. khong duge
lam vig¢c trén mit bing va mit dirrg da hoan thign. Doi vdi loai nay chi cho phép di
chuyén trong pham vi cong trudmg.

He¢ thong di chuyén biing xich 6 thé co hai hay nhidu didi xich. D81 vai miy xay
dyng 6 khoi lugng dudi 10001 thudng chi diong thiét bj di chuyén bing xich cd hai dai
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Ton gidn va co dong. O nhitng may c6 khoi lugng dac bigt lon bit bude phdi dung hé
hong di chuyén nhiéu dii xich (cé thé 16i 16) (hinh 1.46a-3).

PéE thich tng vdi mjt dudmg ngudi ta phan bigt xich treo cimg (hinh 1.46a-1) din
héi (hinh 1.46 a-2), nira cing va ¢6 bianh ha hay ning 1én (hinh 1.46 a-4)

Vi loai hé théng treo cuing (hinh 1.47), cic bdnh con lin d& xich 7 nGi tryc 1i€p vdi
gid A6 xich, H¢ thdng treo logi nay don gidn, gia thinh ha, phan b dp lue lén ddt déu
nhimg khong thich hgp vdi mat duomg khong bing phing, khong ¢6 kha ning giam cic
va dap tir hé théng di chuyén truyén 1én khung v, 16c 4o di chuyén khong qua Skm/h.
(7 hé théng treo dan héi, hé banh dé xich vi khung, vd miy duge ndi voi nhau bing
phéin tir dan héi ci & phén trude va phin sau cia may, do d6 gidm va ddp, cic dai xich
Uép xue Wt vai nén dit, ting d§ bim.

AN | -
qe A\_;ﬂ J‘ﬂﬂ 22

pa T
Hinh 4.47 : Cdu tao hdnk xich
I. Banh chd dong ; 2. Thanh vit ; 3. Béin xich ; 4.7. Con lan &0 v con ldn 1 ;
5. Khung di chayén ; 6. Ham ; 8. Gid d4 ; 9. Co clu clng xich ; 10. Banh din hwimg.

Nhimg nim gin diy, ngudri ta st dung dii xich lam tir cdc soi thép sieu bén ngodi
boc cao su. Loai xich nay cho phép gidm bét khoi lugng. ting 4§ bim v kha nang
thong qua cua xe may.

Tu¥ theo he¢ diin ddng, yéu cdu tdc dd vi tinh co dOng ma k&t ciu cda co ciu truyén
chuyén dong ciia xe miy khdc nhau. Bi véi he din dong tir mdt dong co hay din ding
thily lre - o khi thi din dong dii xich nh& truyén dong banh ring con, truyén dong
xich, khap ndi va phanh cho phép quay véng nhir li hop chuyén hudng, hodc déng mé
timg dong co dién hay dong co thiy lyc khi timg ddi xich duge din ding rieng

2. H¢ thong di chuyén bing banh 16p

Hé théng di chuyén bing banh 18p (hinh 1.46b) cd mot tryc 5 hay hai truc chid dong
6. Dol vai xe hang nang co6 thé o ba truc vai hai tryc chi dong 7 vii cd ba trye chu
dong 8, thim chi bon tryc chi dong 9, vi nhiéu trye chil ding 10. He di chuyén biing
banh 16p ¢6 wu didm la We 4o di chuyén cao gin bing 16¢ dd oo 1di, cd tinh co ddng
vi tudi tho cao, d& sdra chita hon hé di chuyén biing xich.
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Pic trimg quan trong clia xe miy banh 16p la cong thie banh xe gdm hai chir s6:
chir s& thir nhit chi s& luong it ¢d banh xe, s0 thir hai chi 6 lugng déin dong (& chu
chii dong). Phé bi¢n hon ci 14 cong thie 4 x 2 (hinh 1.46b-5), 4 x 4 (hinh 1.46b-6),
con loai ¢6 nhidu banh xe, nhidu ciu chi dong thuong thiy & ciin truc va miy san loai
ning. 56 luong binh xe duge din dong ting thi kha nang thong qua. tinh chit kéo bim
Wt hom nhumg co cdu din dong cong phuc tap hon,

Chit luong cia he di chuyén bing binh
l6ip phu thude rit nhidu vao ciu tao clia lop
xe (hinh 1.48). Thong thudmg ngudi ta dung
mot loai 16p tén xe, & cac cdu chiu i trong
Ién thi ldp banh kép. D€ cii thign kha ning
thong qua. ngwi ta ding 16p cd dudmg kinh
16n, mat cdt rong va ¢6 hinh vom. Nhir vy
bé mal iép xuc vdi nén dat lon hon, o lye
bam 161, Vi cae loai 18p niy <6 thé lam vige
trén nén dit y&u, dit o,

Tuy nhién va&i loai 16p hinh vom néu lam

viée trén nén ddt cumg thi lye cdn di chuyén Hinh 1.48 : Cde logi 16p xe:
s& tang, woi tho 1op s& giam. a) Cd sam [ b) Khdng cd sdm ;
D&i vai 16p ¢6 dp sudt thip 0,08 - 0,4 MPa ¢) Cdc logi gan; d) Lop cong.

T R - 1. Ding cho lam a4t ; 11 Ding cho fam ddt
:_f:iﬂc;:: ﬁ};(fﬁ:;ndi I;:}:._g;nl?:s}lgr:';? I:EEET Wil dﬁﬁg & md dd i 1L, Chéing quay trom .
G i I A IV, Diing chung ;
Chir & dfu chi chidu rong, chir s& thir hai chi
duimg kinh trong cia 16p vai don vi do la mm hay inch ("). Do vai 18p xe c6 mat cit
rong ki hiéu biing ba chir so: duimg kinh ngoai, chidu rdng va dudmg kinh trong cua
lop. thi du (1500 x 660 x 635 mm).

B¢ cdi thién khi nang thong qua, gidm lye cin di chuyén va hao mon op, nhimg
nam gin diy trong may xay dung ngudi ta da bo tri hé thng didu chinh dp sudl [6p xe
tir trong budng 14i. Vigc diéu chinh dp sudl theo di¢u kign dudng si co thé hoén toan
ty dong. Tudi the 16p xe ¢6 thé ting 1&n nh chon dung loai 16p va ditu kién sir dung.
Cang do didu ki¢n lam vige, 16e 4o di chu yén wire la tinh dong hoc ta ¢o thé quyét dinh
tii trong lén banh xe. Thi du & diéu ki¢n nao do nhu nhau néu téi trong 1én banh xe
chay vdi toc dd S0km/h coi 1a 100% thi chay voi t6c 40 8km/h ta c6 thé tang tdi lén
gip rei hodc khi chay thin chdm (ghn bing Okm/h) c6 thé ting tdi l&n ha lin. Diéu
nay diic biét co ¥ nghia doi vai cin true binh 16p lam vige khi phai di chuyén co cdu
hing. D& din dong banh xe cia h¢ thong di chuyén binh 18p cd thé ap dung din dong
co khi, thiy luc, din dong di¢n hodic hén hop. Phé bign hon cd 14 din dong co khi,
thity lye - co khi va diin d9ng thiy lue thé tich.

Nhimg nim gin diy trén mot s& miy xay dyng ngudi ta ap dung din dong riéng cho
timg bdnh xe ¢hi dong ma khong din ddng chung rén mdt clu chi dong va bd vi sai.
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D6 1a cac loai banh xe chli dong tir dong co dién hay dong co thdy luc goi 12 18 hop
dong co - banh xc. TS hep nay gdm mot dong co, khdp ndi, hop gidm tdc hanh tinh,
phanh va binh xe. Nhé st dung dong co - banh xe lam cho k&t ciu mdy gon, cai thién
tinh co dong va khi nang thong qua vi m6i banh xe ddng thoi 1a banh chi dong va
banh diéu khién (quay vong). Do st dung loai dong co thiy lyc - banh xe v6i bom va
dong co thily luc ¢6 didu chinh ma c6 thé didu chinh vo cép t0c 4o tir 0 d€n vai km/h
(t6¢ o lam viéc) cho téi vai chuc km/h (& che do di chuyén),

Trén mot $6 xe van tai con bo tri 2 trong <& 4 banh sau ¢d thé nang lén khoéi mét
dudng khi chay khong tai dé gidm ma sat di chuyén va giif cho 18p d6 mon.

3, H¢ thong di chuyén biing banh sit

Hé thong di chuyén bing banh sdt chay trén duong ray ¢6 lyc can di chuyén nhd,
ti€p nhan dugc tai trong lon, ¢o két cdu don gidn, gid thanh ha, do tin c@y va tudi tho
trong d6i cao. Nhe ¢6 banh sit va nén duong cirng tao cho may lam viéc chinh xac.
Nhuoe diém chd y&€u cha logi nay la tinh co dong thip, phai lam nén cho dudng ray
khi t&n kém. Hé thdng di chuyén béing banh st sir dung cho mdt s8 can tryc thdp, cdn
truc lam trong nganh dudng sdt, may dao c6 can mang cac giu xiic hg roto v.v...

4. Di chuyén bing co ciu ty budc

Di chuyén biing co ciu ty budc dugce thyc hign theo mot vai phuong an két cdu khic
nhau. Trén hinh 1.46¢, the hien mot thi dy co ciu tay quay léch tam dan dong d€& trugt.
& vi tri hinh 1.46¢-11 d& trugt (phin gach chéo) dugc ning IEn trén, mdy de lén dat
qua b& mday hinh tron. & vi trf nay cang voi d€ truot trén co cdu 40 quay, quay 360°
theo bit ki hudng nao. 8] vi tri hinh 1.46¢-12 d€ trugt nhich dugc 1/2 budc vé phia
trede (sang phai) va lai ha xudng nén dat. & vi tri hinh 1.46¢-13 co cdu léch tam nang
ca mdy lén va dua vé phia trudce 1/2 bude. O vij tri hinh 1.46¢-14 may dich chuyén thém
1/2 budc vé phia trude va ha xudng dat. & vi tri ti€p theo khi tay quay quay 1/4 vong
d& truot cing vdi co cdu din dong lai & vi tri ban diu. Co cidu tr budc ¢d Ap luc riéng
len dAt nhd, ¢6 tinh co dong cao vi mdy quay diu bing cich quay bé may. Nhuge diém
chii y&u clia co cdu ty bude 1a t6¢ do di chuyén rédt thap ( 0,5 km/h) nén chi thich hop
cho may dao géu quing c6 cdng sudt Ion.

5. Tinh todn hre kéo

Khi tinh todn luc kéo cdn xdc dinh tdng luc can, luc kéo va diéu kién bam ciia banh
xe voi dat.

Luirc can di chuyén ma 6td mdy kéo, may dao chuyén phai khic phuc:
W = Wd + W[‘ + Wq t Wﬁ' Wl + WU) (159)
Trong dé:

Wy - luc can dao cla co cu cong tic (d61 v6i may dao - chuyén);
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W, - lyc c&n di chuyén (can lan);

W, - luc cin quay vong;

W, - luc cdn doc;

W; - Iuc cdn quan tinh Kkhi gia toc;

W, - luc can gid.

Luc cdn cla co cau cdng tac phu thude vao chic ning, thé loai, dic tinh cdng viéc,
k€t cdu clia bo phan cong tdc va cde y&u 1§ khéac duoc tinh todn cu thé cho trng loai
may. D31 voi 0té van tai duong nhién khong ¢6 lyc nay.

Lyc cdn lan phy thuge vao nhiéu y&u t8 4nh hudng rit khé xac dinh chinh xic:

= G.cosa.f, N (1.60)

Trong dé:

G - trong lugng xe, né€u ¢6 romooc thi G bao gém ca trong lwong ddu kéo va romooc;

o - g6c nghiéng khi len doc;

f - h¢ s6 ma sat lan wy theo tinh trang nén dudng va ket ciu banh xe & bang 1.2.

Bang 1.2. Hg s6 ma sdt lin f va hé s6 bam ¢

Banh lop Banh xich
Mat duong Ap suit cao Ap suat thap ¢
@
f 0} f i

Béiong nhya 0,015-0,02 | 0.7-0.8 0.2 0,7-0.8 - -
Dudng dat:

- nén kho 0.02-0,06 0,6-0,7 [0,025-0,035| 0,4-0,6 0.06-0,07 0,8-1,0

- ugt bin 0,13-0,25 0,1-0,3 0,15-0,2 | 0,15-06,25 | 0,12-0,15 | 0,5-0,6
bat:

- 101 X0p 0,20-0,30 0,3-04 0,1-0,2 0,4-0,60 0,07-0,1 | 0,6-07

- chat dinh 0.10-0,20 0.4-0.6 0,1-0,15 0.5-0.7 0.08 0,8-1,0
Cat: _

- et 0,i-0,4 0,3-0,6 0,06-0,15 0,4-0,5 0,05-0,1 0,6-0,7

- kho 0,4-0,5 0.25-0,3 0,2-0.3 0,2-04 0,15-0,2 0,4-0,5
Liy: 0,25 0,1 0.30 0,15
Batong 0,015-0,02 | 0,7-0.8 0,02 0,7-0,8 0,06 0,5-0,6

Luc can quay vong ddi véi banh xich khi quay vong trén dat toi Wy =04+ 0,7)Wy,

doi vai bdnh 16p chay trén nén duong cing c6 thé bd qua vi nhd, nhng khi quay vong
trén nén dit toi W, = (0,25 + 0,5) W,

Luc can doc:

W, =% Gsina , N (1.61)
Trong do:
a - goc nghiigng; trong truong hop o nhd ¢6 thé coi sina = tga = i goi 1a do doc cia

dudng;
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W, ¢6 tri s6 (+) khi 12n d&c va tri s¢ (-) khi xudng doc.

Luc can quan tinh khi ¢6 gia toc:
W-=(m+—)a,N (1.62)

Trong do:

m - khoi lugng xe;

I - mémen quén tinh gy nén bdi cac bd phan quay tron cha co cdu din dong di
chuyén;

r - ban kinh banh xe din dong;

o - gia toc

Luc can gi6:

We =S.g, . N (1.63)

Trong dé:

S - dién tich chin gi6 tdng cong cla xe may;

Je, - ap luc gio.

Khi tinh toan fyc kéo clia hiu hét cdc loai may lam ddt & ché do lam viéc trén mét
biing thi cdng c6 thé bd qua lyc cAn quén tinh, lyc cdn gid vi qua nhd so véi cac thanh
phan khac. Ciing c6 thé bo qua lyc cdn len doc va quay vong vi & giai doan nay thuong
khong thyc hién qua trinh cdt vd gom dat (dao dav).

Luc cidn di chuyén trong qui trinh dao dat :

W=W;+f.G,N (1.64)

Trong d6: f, - hé s& cin lan (can di chuyén) khi dao f| = (1,1 + 1,3)f.

3 chée do van chuyén (¢cing nhu 6t6 tai) khong tinh lyc can dao, lyc can di chuyén
chi phu thudc vao két cau bianh xe va diéu kién mat duong. Lyc can d6c va quay vong
trong trudmg hgp van chuyén ciing nhu ¢ 616 tdi cin tinh dén. Lyc cdn gi¢ tuy theo diéu
kién lam viéc dé xac dinh.

Diéu kien dé xe mdy di chuyén dugc phai thod man bat ding thue:

W <P <Py (1.65)

Trong d6: P, - luc kéo 1i€p tuyén do dong co truyén cho banh chi dong:

P, = 3600%n.N {1.66)
Trong d4:
N - cong sudt danh nghia cla dong co, kW,
v - toc do cda xe mdy, km/h;
7N - hiéu suat cha bo truyén dong tir ddng co tdi cac banh xe chd dong n = 0,85+0,95:
P, = 0G,, - lyc bam cla xe may quyét dinh bdi hai yéu 6,

¢ - hé $8 bam clla xe may (bing 1.2) va Gy - phén trong luong clia xe may va hang
tic ¢ong lén banh xe chi dong.
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Néu xay ra diéu kién
Py <P < W (1.67)

thi s& x4y ra hién tugng banh 16p quay tron tai chd (patiné) hodc dai xich truot tai chd
ma xe may khong di chuyén duge.

Con khi xudt hién diéu kién
P,>P, < W (1-68)
thi xe cing khong di chuyén duge vi khong dd luc kéo.

§16. HE THONG PI£U KHIEN MAY XAY DUNG

Hé théng diéu khi€n may xay dyng gdm trung tam didu khién (cabin diéu khién),
trong do c6 bo tri dong hé do bao, tay gat, ban dap, ndt 4n, he thdng truyén dong &
dang tay don, cdn, van trugt, 6ng din, ciac thiét bi phuy trg kiém tra dong co, c¢o ciu din
dong va bo phan cong tic. D€ thuan tién va cii thién diéu kién l1am viéc trén cac xe
may co dong, trung tim diéu khién thudng bd tri ngay trong cabin.

Hé th&ng diéu khién c6 anh hudng ding k€ tSi ning sudt va siee khoé clia ngudi lai.
Chinh vi vy né cin ddm bio lam viéc tin cdy, tdc dong nhanh, déng mé ém diu, an
toan, diéu khi€n nhe nhang thuan tién, s& lugng can, mit, ban dap it nhat, vi tri cin
diéu khién pho hop vdi hudng chuyén dong clia b phan cong tac, don gian, so lugng
diéu chinh it nhat.

Heé thong diéu khién phén loai theo chitc ning: diéu khién phanh, khdp néi, dong

co, vi tri b phén cong tic; theo phuong phap truyén nang Jugng: co khi, dién, thiy
lye, khi nén va hén hop; theo mike do ty dong: khong 1y dong va wr dong.

Hé¢ thdng diéu khién khong tu dong co thé o Gong truc tiép hoidc nho trg lue. Khi
didu khi€n tryc ti€p, ngudi lai phai ding sic co bdp dé didu khién tay dén hoic ban
dap. Con & truong hgp sau ¢d st dung ngudn ning lugng bd sung (dién, thiy lye, khi
nén) cho bg phan diéu khién. Khi &y vai trd ngudi lai chi la tic dong (déng, mé) vao
chi ti€t dn dong he thdng diéu khién ma thoi. O he thong didu khién ban tu dong thi
chi mot s& chi ti€t cia h¢ thong dvoc tr dong héa. Néu ty dong héa hoan toan, nguoi
14i chi lam tin hi¢u bit ddu hay két thie cong viee, didu chinh he thong theo mot chuong
trinh diéu khién da dinh cho qu4 trinh 1am viéc clia may.

Nhitng thong s8 co ban cda hé théng diéu khién 1a lyc diéu khién, hanh trinh ¢in
gat hay ban dap, t6c do lam viéc cla co cdu chdp hanh, s6 lugng va thdi gian mé co
ciu trong mot gid, d6 nhay cla co ciu diéu khién va hiéu suit cda co ciu.

Hé thong didu khién tdc dong tryc 1i€p phanh bing hé tay don co khi vi xilanh thdy
lyc duge thé hién trén hinh 1.49,

O he thong tay don co khi (hinh 1.49a) lyc dap ciia chan P lén ban dap A tang lén
nhd hé thong tay don [, dén /g da tang thanh luc P, & cudi dai phanh B.
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(1.69)

Trong do:

Bp - hanh trinh ban dap A;

h - hanh trinh cia dai phanh B.
Luc & cudi dai phanh:

P| = I:'F

Trong hé thting diéu khién bing tay don - thiy lye (hinh 1.49b) lyc dap vao ban dap
6 qua xilanh thiy lye 5 theo dudmg tng 4 truyén t&i xilanh cong tic 3 ddy pittong, qua

tay don 8 tic ddng vao nhinh nhi cia dai phanh 1. Cic 1o x0 2 va 7 kéo hé thong diéu
khién vé vi tri ban ddu,

Trong truimg hop niy t s6 truyén cda he théng:
iy = gy
Trong d6: i, i - 1 ¢ truyén cla he thong co khi va thiy lue.
— 9
i = d_E
Trong dé: d;, d; - dwimg Kinh xilanh trong tmg 3 va 3.

Sor dé trén chi phi hop vl may cd cong sulit nho, 50 14n déng md co ciu trong mot
gicr khong nhiéu. Cong sudl tiéu hao cho viée didu khién phi hop vdi khi nang co bip
clia ngudi 14i khi lam vige kéo dai : 40 - 60 W. Uu diém cia he thong didu khién trye
tép 1a c6 thé didu chinh qua trinh didu khi€én mot cach ém dju bdi cde chi tift lam vige
cia h¢ thong.
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Phin 16n cac may lam dat, 610, cin truc va cac loai may khiac déu trang bi he thdng
diéu khién ¢6 trg luc thdy lyc, khi nén hay dién nhim gidm nhe sirc lao dong ciia nguoi
lai. & truong hop nay mot phin cong sudt dong co duge dung trong hé thong diéu khién
d€ déng mé cac co cdu. Trong he thdng trg 1ai thiy luc thudong ding bo truyén thiy
lyc thé tich, D€ trdanh hién tugng xung dong va duy tri dp lyc dau thiy lyc & mic dd
cdn thi€t nguoi ta s dung binh tich ap.

Nhuoe diém cda hé thong diéu khién bing thiy luc 12 dp sudt ddu & co cu chdp
hanh ting qua nhanh (0,1 - 0,2s) do d6 bi giat, sinh tai trong dong cho chi ti€t. Nhuge
di€m nay d& dang khic phuc & hé thong diéu khién bing khi nén. Tuy nhién & hé thong
diéu khién biing khi nén cin luu y bd loc khong khi khong d€ lot byi ban, diu va nudc
vao trong hé thong.

Trong hé thong diéu khién ty dong, bo phan céng tic cla may xay dung cling nhu
hé thong lai cda xe banh 16p st dung hé thdng truyén dong thiy luc theo doi.

Trén hinh 1.50 thé hign so d6 diéu khién tay 1ai c6 truyén dong thdy lyc theo d6i.
Nguyén li hoat dong clia h¢ thong nay nhu sau: khi quay tay lai 3, thi du v€ bén phai,
pittdng cua xylanh u lai 4 ti€n sang trdi. Liic ndy ddu tir khoang trdi nay dén t&i xylanh
trg 1ai 7. Do ap lyc diu, pittong cla xylanh trg 14i chuyén sang trdi kéo van trugt 8 dua
ngin lam viéc 111 toi vi tri ngdn trung gian II. Khi 8y ddu tir bom 2, ddn tdi van mot
chiéu kép 9, m& van lam dich chuy€n pittdong cia xilanh cong tic 10. Diu tir pittdong
cong tdc 12 qua van 9 va van trugt 8 vé dudng x4 diu. Banh xe duge xoay di mot goc
nhat dinh.

Hinh 1.50 : So d6 diéu khién tay ldi co truvén dong thiy luc theo doi



Khi dirng van truot, pittong sé dich chuyén don ngang 11, do c6 mdi lién h¢ nguoce
v3 van trugt di vé phia trai cho téi khi trd lai vi tri 11. khi 4y dong ddu t6i xilanh 10
s& ngirng, suy ra banh xe s& ngimg xoay. D& banh xe quay vong ti€p hay dua vé vi tri
ban diu phai danh tay ldi 3 vé phia tuong Ung modt goc nhat dinh. Tém lai nho dicu
khién tay ldi ta c6 th& quay vong banh xe. Bo tich ap ki€u 10 xo 13 v6i cac van tich ap
14 vi c4c van mot chidu 5 va 6 dé bd sung du trong trudng hop bi ro, céc van 15 va
16 lam nhidm vu van didu chinh cia h¢ thong.

Ap dung he théng didu khién bing thiy lyc va khi nén nho ki thuat dién ti by vi
xir 1i cho phép diéu khién tir xa va ty dong hoan toan. Nho sir dung may vi tinh nhd
I4p trén may xay dyung cé thé tu lya chon ch€ do lam viéc 16i wu cho may nhim ting
ning sudt va lam cho ngudi lai diéu khi€n may dugc nhe nhang, chinh xac.

§1.7. CAC CHI TIEU KINH TE KI THUAT MAY XAY DUNG

Céc'hong so ki thuat va diéu kign khai thac mang tinh ngéu nhién s& quy€t dinh cac
chi ticukinh & ki thuat clia may xay dung. Céc chi tiéu d6 1a: nang sudt, tinh dong co,
kha nang thong qua, tinh én dinh, d tin cay, thich ing vé mit xa hoi.

Ningsudt may duge biu thi bing s6 lugng san phdm do mdy lam ra trong mot don
vi th&i dan. Ching ta cdn phan biét ba dang nang sudt: 1f thuyét, ki thuat va thyc t&.

Ndngsudt li thuyét xac dinh trong diéu kién lam vigc lién tuc vdi 1oc do va tai trong
tinh toankhi thiét k& ché tao:

- Poi '¢i mdy lam vigc theo chu ki (may dao, can tryc...)

N, = Q (1.70)
Lok

Trong &:
Q - s6 lrgng san phim lam ra sau mdt chu ki lam viéc;
tok - thd gian mdt chu ki lam viéc.

- D61 vé mdy l1am viéc lién tuc (bang tai, vit tai...)
N, =v.F (1.71)
Trong d¢
v - 18¢ d¢ di chuyén cta bo phan cdng tac (hay may),
F - lugngvat ligu duge di chuyén bdi mot don vi chidu dai dong vat liéu.

Nang sud ki thudt xét dén diéu kien thyc t&€ ca ddi tugng thi cong nhw trang thai
dat da, di¢u ién dia hinh...

Ndng sudithie t€ chinh 1a lugng san phdm thyc t€ do mdy lam ra trong mot gio,
mot ca, mot tim. N6 phu thude vio trinh do ngudi ldi, td chitrc quan li thi céng...
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Cac chi tigu v& tinh co déng va khé ning thong qua da dugce trinh bay & muc §15.
Kha nang thich tng vé mit xa hoi chinh [2 mirc dd an todn va didu kién lao dong tot
cho ngudi lao dong nhu da d& cap & muc §1.1 va §1.6. Chiing c6 4nh hudng ding ké
té1 ning suit mdy. Tinh &n dinh cfia mdy 1a mot chi tiéu quan trong ¢6 anh hudng t6i
ning suit vi mirc tiéu hao vat tw Ki thuat cho mot don vi sdn phim.’

Anh hudng dang k& téi nang sudt thue t&€ cda méy 1a do tin cay. D6 12 mot chi tieu
tdng hop biéu hién & tinh khong hdng, tudi tho (d6 bén lau), tinh sta chira va tinh bdo
quan - luru kho. '

Tinh khong hong 1a tinh chit cia may duy tri lién tuc khd ning lam viéc trong khoang
théi gian nhat dinh.

Do bén lau la tinh chét cia mdy duy tri kha ning lam viéc tdi trang thai gidi han.

Tinh stra chita 12 kha ning du bao, phat hién va khic phuc hu hdng bing cach bao
duong va stra chia.

Tinh bdo quén - luu kho 1a tinh chat duy tri khd nang lam viéc trong qua bdo quan
va van chuyén.

Nhir vay, cdc chi tieu cia do tin city cang cao thi trong qua trinh khai thic cang mat
it thoi gian ngimg may d€ sra chita, khic phuc sy ¢d bt ngd. N&u phai khic phue su
¢d thi ciing mat it thdi gian va tién cla. Clng do ¢d tinh bio quin cao ma cang riit
ngén thdi gian chudn bj may sau bdo quin dai han hay sau khi di chuyén méy t¢i noi
lam viéc. B&i véi mdy xay dung, nhd c6 d9 tin ¢dy cao ¢6 thé 1am tang ning suft thuc
t& cua may toi 30 - 40%.

Ngoai cdc chi tiéu trén, dé danh gia mic do hién dai va chét lugng xe médr ngudi ta
con dua vao cdc chi tiu khiac nhu hi¢u qua kinh t& sir dung may dugc thé nién bing
chi phi quy ddi:

qu = Ci + EKI (1?2)

Trong d¢o:

C; - chi phi sir dung mdy cho don vi sdn pham thec phuong 4n thit i;

K; - xudt v8n ddu trr co bin cho don vi sidn phim mdy thy i;

E - hé s§ hiéu qua v&n ddu tu, E = 0,15. _

Bing cach so sanh cac phuong an st dung may hoac t8 mdy cho cling mbt cong viéc
ta ¢6 th€ chon duge phuong 4n t6i vu ¢6 chi phi quy ddi nhd nhat.

Hiéu qua cita may mdi con duge danh gid bing thoi han khau hao

K .
T, = — 1.73
kh = (1.73)

Trong do:

K - v8n dau tu cho ché tao hay mua mdy mdi,

e - s@ tién tidt kiém hang nam do vigc ding may mdi.

Céc chi tiéu vé trinh do st dung mdy:
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17 Hé 6 st dung thoi gian ky, 12 ti O gira thoi gian 1am viéc ¢6 ich cia may T, vai
thot gian lam viéc quy dinh cda may T:
T;

ki = T

2) HE 56 st dung may la ti s6 gitra s6 lugng may duge dem ra s&r dung & hién trudmg
Mg vO1 tdng $& may cd M:

Msd
ke =
M
Hai hé 6 nay noi 1én trinh dd (6 chitc quan li viec st dung t6ng hgp miy ciia toin
cong trinh.
31 Khoi lugng sén phim do mot cong nhan lam ra:

S =
n

Trong do:

Ni - ndng suat thire (& cia may:

n - s6 luogng cong nhan phuc vu cho mot may.

(e chi ticu vé trinh do co gigi hoa :

1) Mike 46 co gidgi héa Mg 12t 50 phan tram gira khoi luong cong trinh duoc hoan
thanh bang may Q,, voi t8ng khoi lugng xiy ldp cia cong trinh Q.
100%

Q

2) Muc do trang bi may M, 12 ti s6 phin tram gitta chi phi vé trang bi s& dung may
T, vi gid thanh toan bd cong trinh T

Mcg = Qum -

. 100%
Mlh = rlm . _T__-

cl
3) Mure a6 trang bi dong lue My, la ti s6 gitta 16ng cong sudt mdy Ny, véi s6 luong
cong nhan xiy dyng cong trinh P tic la cong sudt dong co tinh theo diu nguei:

Nm ~
My = EX kW/cdng nhan
Trén ddy la nhing chi ticu chinh nhim gidp cho viee khio sat, dénh gia v€ kinh &

ki thuat cha mét cong trinh nhim phuc vu cho viéc didm bao chit luong Ki thuat va
nhitng chi tieu kinh (& can thiét; gid thanh, thoi gian quay vong v&n v.v.,
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Chuong 2
CAC PHUONG TIEN VAN CHUYEN

§2.1. PAC PIEM CHUNG CUA VIEC VAN CHUYEN TRONG XAY DUNG

Dé van chuyén hang hoa, vat tiéu... trong xay dung ngudi ta sit dung cac phuong
tien van chuyén trén bd, bing dudng thdy va bing dudng hang khong. Hon 90% lugng
hang hoa van chuyén nhd cac phrong tién van chuyén trén bo : 0td, mdy keéo, xe lira
va dudng ong. Viec lua chon cic phuong tign van chuyén phy thudce vao dac diém, khoi
Jugng hang hoa, cy li va thoi gian van chuyén.

Hon 80% khai lugng dat da. val lieu xay dung. két cdu xay dung, thi€t bi may moéc
déu diing 6td. mdy kéo, diu kéo 1am phuong tién chuyén chd. Chi phi van chuyén cho
cic pouong tién nay chiém tdi 15 dén 20% gid thanh xay ldp, doi khi con hon the na.
Do tinh linh hoat, co dong, toc do cao, cdc phurong tign trén rdt thong dung va phd bién.

(dn phan bi¢t cdc phuong tién vén tai cé cong dung chung va phuong tign chuyén
dung. Cdc phuong ti¢n van tai c6 cong dung chung gém ot vin tai, romooc, diu kéo
dung van chuyé&n hiang héa thong dung. Con c6 cdc phuong tién chuyén dong dé van
chuyén dudng éng, panen, dan thép, cic thi¢t bi sicu truong sicu trong... Nho st dung
cac phuong tieén chuyén dong c¢ thé ddm bao chét luong hang héa va hiéu quid van
chuvén.

Xe ltra chi diing khi van chuyén vt licu xay dung true ti€p 1di cong trudng véi khoi
lvgng 1on va khodng cach van chuySn trén 200km. Tai cdc cong truong khai thac da,
quing, than thi viec van chuyé&n duong sit cing l1a phirong tién van chuyén khd phd
bi€n vi gid thanh ha so véi cic phuong tign van chuyén bing dudng bo. Khi van chuyén
bing dudng sil, hang hoa thudng chira trong toa xe kin hoic d€ hé, trong cdc bon chira
chuyén dung iy theo yéu ciu bdo quan hay kha nang béc d& hang. Tai trong cac toa
xe phu thudc vao kha nang chiu 1di cda tryc toa xe Ién dudng sit thong thudng khong
qui 220kN.

Cac phuong ti¢n van chuyén trén song hay trén bién rdt hi¢u qua khi tai cdc céng
trinh ¢¢ bén bdc x&p hing hoa 1én 0td hay toa xe.

Viée vin chuyén, ldp rap bing duong hang khong chi thye hién trong nhimg trudng
hop dic biét tai viung nii non hiém trd khong thé st dung cic phuong tién khac. Trong
trudrng hop nay thuong dung mdy bay truc thing. Ching ¢6 sic chd toi 11t

Miy vin chuyén lién tuc va cdc thi€t bi van chuycén bing khong khi nén cing 1a
nhitng thiét bi duge st dung kha phd bién trong xay dyng. Cac loai may van chuyln
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lién tuc ding vin chuyén vat ligu & dang toi, dang cuc v § ca dang déo nita. Viéc van
chuyén vat liéu & dang bot nhd khong khi nén théi trong dudng Ong hodc chia trong
céc congleno chay trong dudng dng thdi bang khi nén. Nha tinh rit linh dong trong
khong khi baoc hoa cia vat lieu & dang bat hay bui, ngudi ta thuong ap dung dé€ do tdi
ximing bot va trén mot s8 may mdc khac.

§2.2. OTO VAN TAI, MAY KEO, PAU KEO

O16 van tai, may kéo, ddu kéo kém theo romooc hay somi - romooc ¢6é cong dung
chung hay chuyén diing 1a phuong tién van chuyén rdt phd bi€n trong xay dyng. Ngoai
ra, ching con duge s dung nhir 12 may co s& cho may dao, cin truc, may déng coc,
may khoan...

Otd, may kéo. ddu kéo durge ché tao hang loat vi vay nhiéu cym va tng thanh cla
chiing dugc st dung phd bién trong céc loai may xay dung.

1. Ot tai

O10 tii gom dong co 1, thing xe 2 va satxi
(khung gam) 3 (hinh 2.1) va hé thong thiét bi

2
dién (duwge trinh bay & cie tai liéu chuyén ! ) /
mon khac). Satxi cia 6t0 gém phin di dong, ,;.-‘.UEL];‘ T= o
h¢ théng truyén dong va co cdu lai. Phan di - =
dong la co s& cia otd, N6 gom cd khung, truc i 31

tridre v rye sau, nhip, glam xée, banh xe.

Hé thong truyén dong cda 0td bao gdm cac
cum may va téng thianh, ding dé truyén va
thay d&i momen quay va s6 vong quay cla

banh xe theo gid tri va hudng quay.

Nhirng cum chinh cda hé thdng truyén
dong cua 010 1z 11 hop, hop &, truyén luc
cacdanyg. truyén luc chinh, b vi sai v cac
trye truven dong, ban truc. Co ciu lal dang

de dicu khicn o6 thay ddi hudng chuyén
dong. ¢on phanh dung dé€ thay doi t8c do
chuyén dong va dimg 610,

Than xe 010 ¢o the ¢o cdu tao khac nhau
dé phu hop voi logi hang van chuyén nhit

dinh. Ngoai ra. 010 vin tai con phan 1021 g0 5 1. Oi6 vén tai c6 cong dung chung
a) Thing xe d& ho ; by Xe ¢o kha ndng
rong v cac chi néu khace. théng qua lon [ ¢} Ddu kéo.

theo - logl déng co. kha ning thong qua. tai

67



Pong co bién d8i nhiet ning do nhién li¢u dot chay trong cic xilanh thanh co néng.
Oto van tai st dung chd yéu 1a dong co xdng va dong co diézen.

Nhirng nam gin day véi sy phat trién nhanh chdng cda khoa hoc ¢ong nghé. oto.
mdy kéo ngay cing hoan thién vé mei mat.

Trong cdc nganh xay dung st dung nhiéu loai 6t vin tai co tai trong 3 - 30T. Nhiéu
hang ch& tao xe néi ti€ng thé gigi nhu Catepillar (My), Komatsu (Nhat Ban), Volvo
(Thuyy Dién)... d4 sdn xuit nhiéu loai xe van tai c6 tai trong 161 100t voi cOng suit dong
co 700kW va diu kéo romooc t¢i 200t. Nhiéu loai xe vin tai co kha nang di trén moi
dia hinh phitc tap & cong truong va md 1¢ thién.

Thong s6 co bidn cla xe la tdi trong tic dung lén mdt ciu xe tay theo tinh trang
dudng sa thuong 14 60 - 100kN. Yéu cdu nay khong dp dung doi véi loai xc 0t dung
trén dia hinh chua ¢6 dudng. D€ ddm bao kha nang thong qua cao va yéu ciu fai trong
1&n mot ciu cac loai xe durgc ché tao véi hal, ba cdu ¢chil ddng va hon th€ (hinh 2.1b, ¢).
Céc loai xe nay dugce sir dung pho bi€n trong xdy dung. Cac loai romooc va somi -
romooc c6 thé kéo theo otd hodc dit trén co cdu yén ngira cia dau kéo. Dau kéo thuong
la satxi 6to rit ngdn (hinh 2.1¢). Trén khung 3 cla diu kéo ngudi ta ldp co cdu d€ yén
ngua 4 do toan bo tai trong va truyén lyc kéo tir ddng co 010,

Trén hinh 2.2 14 so dd truyén lyuc cda otd (4l ¢6 mot va nhiéu cau chd déng. Momen
quay tir dong ¢o 1 (hinh 2.2a) qua h¢ théng truyén dong dwoc truyén tdi cac banh xe
chi dong 8. Hé thong truyén lyc gém cac bo phéan ii hop luon ludn déag 2, néu md
khong truyén chuyén dong clia ddong co khi sang s6 ; hop s6 3 ¢6 nhiéu tay s&, ing voi
nhiéu toc do khic nhau cla xe may, do d6 ung v§i nhidu tri s6 clia momen quay cla
banh xe 8, diam bao lyc kéo cdn thi€t tuy theo sy thay ddi lyc cdn mat duong va lam
« ho xe ¢o thé ti€n hodc 1i. Truc cacding 4, truyén luc chinh 5 dung d€ ing va truyén
momen quay tir truc cacdang toi cdc banh xe chi dong lap trén céc ban truc 7. Bd vi
sal 6 cho phép cac banh xe quay vdi toc d khac nhau trén doan dudng vong.

t
1
( ) 2 { )
k| . -r
4 5 & z,/2 I 10

3

———

i --

1

o Hinh 2.2 : So dé truyén hec ciia 616 1di
a) Vi cong thitc bdnh xe 4 x 2 ; b} Vi cong thit

i bdnh xe 6 x 4 ; ¢} Vi cong thike banh xe 6 x 6
/5 (SO ddu chi 16ng s6 bdanh xe, s6 thiv 2 chi 56 bdnh
12 4 - xe chit dong, bdanh kép chi tinh la mgt bdnh).
f
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Sau day 1An lugt trinh bay so 46 va nguyén li lam vige cia li hop, hop so, cacding,
truyén lye chinh cia 016 va miy kéo binh 18p.

Li hop ma sdt ciia 016 vi may kéo banh 10p thudng ding la loai li hop thudmg dong,
wre 1a khi nguoi 1ai khong téc dung vao ban dap i hop thi momen ciia dong co ludn
duoe truyén cho cic bo phin phia sau.

() li hgp mdt dia bj dong 1 (hinh 2.3a) ldp then hoa vdi truc bj dong 6. Do tic dung
clia 16 xo ép dang tru 8, dia ép 2 ludn ép chai tim ma sat 9 cia dia 1 véi binh da.

|

ai 21}

Hinh 2.3 : So d6 cdu rao [i hpp vai 1o xo xodn dc
a) Trang thai déng ; b) Trang thdi ma
I, Xwomg dia bj dong : 2. Dia ép ; 3. Va li hop : 4. Don ma ;3. Bac md .
6, Tryc bj dong ; 7. Don biy : 8. Ld xo ép dang tru ; 9. Tim ma =it ; 10. Bénh i
i1, Truc khuyu dong co: 8 - Khe hit bac md, don ma khi i hogp ddng.

Do tic dung ciia cic 16 xo 8 phin bd déu trén mit dia ép chi dong 2 nén li hop ludn
ludn déng. Khi md li hop (hinh 2.3b) ngudi ldi tic dung mdt lyc 1&n ban dap, qua hé
thtng don biy 7. dia 2 lui vé phia phii, lam ép cic 10 xo 8, md rong khodng cach gida
cic dia chd ddng va bj dng.

O loai 1i hop nhidu dia b dong cd thé truyén duge momen lém, dong md ém nhumg
khong dirt khodt bing loai mot dia vd mdmen quén tinh phin bi dong lén hon. Vi viy
xu hudgng hién nay thiong ding loai mot dia vi nd c6 nhiéu w diém hom.

Dé bio dim sy lam viéc tin cdy cia li hgp, cin phii cha y d&n dd déng phing cia
cic tiép di€m cda cdc tay don 4 vai bac 5 cang nhir khe hé & gitra ching phdi bio dim
o vi tri thich hop.

Hip s& 010 - miy kéo binh 1&p thudng ding loai hop s 3 truc, ¢6 truc vao va tryc
ra nim trén mot dwong thing, Ngay nay, hop s0 hanh tinh c6 tryc di dong nhim thue

hién cic chuyén dong theo trong céc b truyén binh ring diu khién bing cdn s8 hodc
di¢u khién wr dong diang phd bién trén 010 con.
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Uu di€m cia loai hop s& nay 1a kich thudc gon, trong lugng nhd. Khi truc viao vi
truc ra (tryc chi dong va truc bj dong) trén mot duong thdng thi ¢cé thé gai cing hai
truc tao thanh mot tay s¢ truyén thing khong qua truyén dong rang, hidu suat truyén
dong s& cao nhat. Pa sd thoi gian lam viec clia 6td sir dung tay sd nay.

Hinh 2.4 gidi thigu so d6 cta hop s8 3 true: véi 3 tay s& ti€n, 1 s§ Iui (hinh 2.4a):
c6 4 50 tien, 1 6 10i (hinh 2.4b); va 5 s& ti€n, 1 s& 10i (hinh 2.4¢).

S S dEVANEN
g

\11_(__g}‘—£ :\(‘ 11 [ _LJ\

A Lfn A Ha 2 _fﬁ.

]
AN

LavA lj

=

o
*ﬁ\a

Hinh 2.4 : So d6 hop 56 ba truc

A
"

2

*j

N\

Il
! J

Hop s0 c6 3 tay s0 thuong ding cho 6t6 du lich d& cho viéc diéu khién don gidn va
lay da nhanh.

Oto tai thudng ding loai hop s¢ c6 4 tay s6 hodic 5 tay s6 d€ sir dung cong sudt t6t
hon khi 1dy da nhung s& 1dn gai s3 tang va thi gian 1dy da dai hon.

Vigc sit dung hdp s6 ¢6 5 tay sd trén 010 van tai vdi tay s6 5 ¢6 I s truyén nhd (t6c
dd truc bi dong 16n hon tdc do truc chi dong) ting thém tinh kinh t& cia xe khi tai
trong nhd. T s truyén nhd thuong trong khoing 0,75 - 0,85.

O mot s6 hop s8 c6 trang bi thém bd phan déng tdc trén truc ra dé giup cho qué
trinh gai sd dugce ém.

Do dic diém cong tac clia mdy kéo, hop s8 clia né thuong cé nhiéu tay s6 hon hop
s3 0t8 (c6 thé t6i 13 tay s8). SO tay sO Ui ciing nhiéu hon va c6 khi xap xi bing s6 ti€n.
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Da s0 mdy kéo hién nay sir dyng loai hop s6 2 truc, khéng dong tdm. Ngodi ra may
kéo con st dung hop s6 lign hop (hinh 2.5) vi hop s0 cdé nhiéu cip banh ring &n khdp
khi lam viéc (hinh 2.6).

Hinh 2.6 : S0 40 hop 58 mdy kéo
Hink 2.5 : Hop s& lién hgp cd § 58 tidn va 4 sd lid

Hop s6 lien hop (hinh 2.5) ¢é k&t cdu bdi hai hop s0 noi tigép nhau : hop s8 3 tryc
A vi hop s6 2 tryc B. Hop s8 A ¢6 hai s8 truyén thudmg goi la hop gidm 8¢ va hop

56 B ¢6 3 58 truyén. Phoi hop cia A va B cho 6 tay s6. Trén hinh 2.6 mo td sy lam
viéc nhir sau :

Tryc | din dong tr li hop cla dodng co tdi. Truc ra 7 truyén chuyén ddng 16i cdu
chu dong ctia miy kéo,

Cic sb tién :
- Tir s8 1 d&n s6 4, trinh ty truyén dong nhw sau :

12— 11 = 10g = mdt rong cic banh ring cda cym 9 — mdt trong cic banh
ring cua cum 5a, 5b, 5¢, 5e = 7 ;

- 88 5, trinh ty truyén ddng nhur sau :
1= 5d =617
Céc so i :

Theo trinh ty: 1 = 4 — 10h — mdt trong cic binh ring cia cum 9 — mdt trong
cic bdnh rang cda cym 5a, 5b, 5¢, 5e = 7.

Céc so 38 trén cho khéi niém vé sy an khdp cla cdc banh ring trong hop so.

Pé€ bio diim an todn v tign lgi trong qua trinh sit dung hop sd, ngodi cdn hop s0 ra
con cd mot h¢ théng céc co clu : dinh vj, him va co clu gai s6 lui.

Ngoi hop 56 chinh trén 0td, mdy kéo con cd thé c6 hop s6 phy dit ndi ti€p vdi hop
s& chinh A€ ting thém ti s6 truyén hofic ddng thed € phan phoi mdémen quay cho nhidu
clu chi dong cing mot lic, hodic nguge lai d€ ciit bat s6 cdu chd dong.
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Ngay nay hop so hanh tinh dugc dang phd bi€n trén 8o con. Trong hé thdng truyén
luc hop s hanh tinh duge dat sau bign toc thay luc. Khic véi cac hop sO co khi don
gian, hop sO hanh tinh ¢6 truc di dong nhdm thyc hien cac chuyén dong theo trong céac
bo truyén banh ring. HOP <& hanh tinh c6 thé didu khién bing cin s holc ditu khién
ty dong (khong co cin chuyén s6) nh& cdn chon s§. Can chon 6 nhim xdc dinh gidi
han kha nang tr dong didu khién ctia qua trinh chuyén s trong mot khodng nhat dinh.

Cacddng va khop néi (ni truc cacdang) 1a co cdu ndi va truyén din momen. NS
duge dung d€ truyén momen xo&n gitta cac cym truyén luc khong cd dinh chung trong
mat vo va fuon ludn bi chuyén dich vi uri tuong dai gitta chung (nhdt 13 theo phuong
thing dung nhu : hop <3 va chu xe, ciu xe va banh xe). Sy chuyén dich vi tri tuong dai
nay doi hoi cacdang phai co kha nang thay ddi chidu dai.

So d6 co bin sip x&p cac cym cvia he thong truyén luc trinh bay trén hinh 2.7, dung
cacdang dé noi hop s3 va ciu xe, va hinh 2.8 dung d€ nGi ciu xe va banh xe cua hé
thong treo doc ap.

#hap chir thap Chuyén
A Khap iruat dich dung
“Dgug——}:mt i- ———————————— 2huyan dich
co
g

Tham truc
whérp chir thap

RHinh 2.7 : So dé néi hop 56 chinh .Hinh 2.8 : So dé ndi cdu xe voi
viii cdu xe & hé théng treo phu thugc banh xe & hé thong treo doc 1dp

Ngoai ra, dé truyén moémen VOl khoang cach lon, than truc cacding c6 thé dugc tao
nén bdi hai phan : mot phan gin lén than xe, phdn con lai ndi voi ciu xe. Gidta cac
doan than ¢6 thé 1a khép noi.

C6 hai loai cacding :

- Loai cacdiing khac t0c ¢ van 15¢ goc cda tryc phia trude khic véi van 8¢ gbe cia
truc & phia sau cacdang. Loai nay duoc dung d€ ndi va truyén chuyén dong tir tryc ra
ciia hop s0 tai true ciu chi dong hodc 161 tryc cua hop s& phy. Goc lech a hai truc cho
phép 1a 15 + 20°.

K&t ¢du cia mot khop cacdang cd fruc chir thap, nhu trén hinh 2.9.

Truc chi dong 1 ¢co d4u nang hinh cha U. Piu nang ¢ hai 16 truc lip v6i hai ddu
truc chit thap thong qua hai &. Truc bi dong 2 cing co d4u nang va ldp voi hai dau truc
con lai cia tryc chir thap.

V& quan h¢ dong hoc :

. N&u hai truc déng tam thi toc do quay cia ching nhu nhau (@3 = ©1).
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Mang e tribr e baang

Thintree —

Hinh 2.9 : Cdu tao va so d8 nguyén i cia khop cacddng cé truc chié thdp
a) Cdu tae ; b) So 46 nguyén li.
- Néu hai truc khong déng tam (goc léch o) thi 16c db quay cia ching khic nhau
{m: £ ﬂ]l:l.
- Néu goc lech a cang ldn thi sy chénh 1gch (o, - @) cang lon. Pé khidc phuc tinh
trang trén ngudi ta ding lién hop hai khop dang khac ¢ (cacding kép) bd tri theo so

a6 dang chir Z hay V (hinh 2,10).

Trye bj hng 3

- Tric by déing 3

ol

Chu sau

i o truvy gain

Tngo ohii dbng
ol Khirp ni

Hinh 2.10 ; Céc dang bd tri cacddng trén ord
a) Dang ¢hit Z ; b) Dang chit V : ¢) Dang thdn dai.
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Nhu vay toan bd cacdiang 6 ba truc : chd dong 1, trung gian 2 (than cacdiang), truc
bi dong 3. Giga tryc 1 va truc 2 13 mot khép cacding khac tdc, gitta truc 2 va truc 3 1a
mot khdp nira va ching dugc dat lech véi goc o) = o, Néu truc 1 quay déu thi tryc 2
quay khong déu va truc 3 quay déu (®3 = o). Diéu kién nay chi dung khi géc a; =,
v mit phing cac ddu nang cha tryc trung gian 2 cing nim trén mit phing, xem diu
trén truc Chinh 2.9a).

Trén hinh 2.10c 12 b6 tri cacdang kép cho ciu sau chit dong thuong dung cho cac xe
¢ dang truyén théng véi khodng cdch gitta cac cum 1én.

- Loai cacding ddng téc : bao ddm van t&c géc clia 2 tryc ludon bang nhau duoc ding
& cdu chd dong, cé them nhigm vu dan hudng.

Banh xe din huong phai ludn cé véan tdc goc khong ddi va bing vin toc géc clia
ban truc din dong, néu khong, s quay khong ddng déu cd tinh chu ki cda banh xe vira
din hudng vira 1a chd dong gay anh hudng x&u dén tinh quay vong clia xe mdy.

Cau tao va dong hoc ciia loai cacding déng tdc duge nghién citu & céc tai ligu chuyen
dé vé o010, may kéo.

Cdu chi déng bao gdm truyén luc chinh va vi sai. Ca hai co cdu ndy dit trong hop
v6 cdu. O trén didm cdu cimg hop v4 ciu 1a mot phin cda ddm ciu. U trén he treo doc
lap hop v3 cdu 12 mot khéi rieng gdn chat voi khung, ddm quay san xe hay lién véi
khét hop s0, dong co.

Truyén luc chinh c6 chic nang :

- Dam nhan ti s& truyén 16n, ting mdmen quay cho banh xe, tao nén s8 vong quay
t61 uu cho chuy&n dong 610 trong khodng t6¢ 4o cla xe yéu cau

- Tao nén chiéu quay thich hgp gitta banh xe va hé thdong truyén lyc (hinh 2.11) :
d&i v&i xe bo tri dong co niim doc bo truyén luc chinh thay déi chiéu quay truc bi doag
vudng géc vai truc quay truc khuyu nén thudng cac bo truyén vuditg géc. Voi 016 co
dong co dit ndm ngang xe thudng gip trén 0t ¢ ciu trude chil dong, cdu tric hé thong
truyén lyc gdm ddng co vdi hop so chinh, cdu xe lién khdi (hinh 2.11b). -

rBénh xe chi ddng | | Banh xs chu déng |
| Hdng T .
T co Vi sai
Vi sai
Ve 1 7< Truyén lue
I~ .
o S3y1 j,:! £ Shiem
L A i . I

o N o | i

Truydn lic l
chinh

| Banh xe cru déng —E

| Bénh xe cha ding l

a)
Hinh 2.11 : So d6 bé tri cdu chi dong trén 610 con
a) Véi déng co ddt doc xe ; b) Voi dong co ddt ngansg xe
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Truyén luc chinh thudng sir dung :

Banh rang con xodn (rang cong), voi ba dang ring © dang Gleason, dang Klingelberg
va dang Spiromatic ;

- Banh ring hypoit
So d6 cdu tric trén hinh 2.12. Sy khéc nhau giita hai loar bo truyén ndy la & bd

truyén hypoit truc banh rang chi dong dat lech tam mot khoang € <0 v@i tam iruc bi
dong (hinh 2.12b).

_ Bo truyén banh rang tryc rang nghiéng

a)

Banh ring
chu ddng

vao--{——4--| Srphalo

Hinh 2.12 : So dé cdu truc cdp bdnh rang truyén luc chinh
a) Cén xodn ; b) Hypoit.

Vi sai gita cac banh xe c6 nhiém vy :

- Thye hign sy sai léch toc dd quay cac truc banh xe (voi nghia vi sai) khi chuyén
dong tréen dudng vong, duong gd ghé (hai banh xe quay vdi tdc do khic nhau), dam
bao d& dang diéu khién hudng chuyén dong va khong mai mon 10p xe ;

- Han ché sy trugt quay & banh xe, khi chénh lech toc do goc gidta cac banh xe, khi
chenh lech 8¢ do goc gira cdc banh xe trén cung mot ciu, tao diéu kién tan dung lyc
bam va nang cao tinh kinh t€ nhién ligu.

C6 thé phan loai vi sai theo :

_ C&u tric banh rang : Cac loai vi sai banh rdng cOn rang thing duge ding nhiéu ;
cac loai vi sai banh rang truc, vi sai truc vit - banh vit, vi sai cam it dugc ché tao ;

- Theo ma sat trong : Vi sai ma sat trong thdp (lugng cong suat tdn hao cho ma sat
t6i da khong qua 15%), vi sai c6 ma sit trong cao va khdéa ciing vi sai.

_ Theo kha ning diéu khién ma sat trong d0i v&i bo vi sai ; didu khién bing tay tir
ngoai bing hé thong co khi, didu khién bing dién tir ngodi biing he thng dién va ty
dong diéu khién (tu diéu khién bén trong co cdu, xu the hién nay duge sir dung nhiéu).
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Trén hinh 2.13 mo ti k€t cfu va so 46 cdu tao cha bd chu chi dong thudmg gap.
Toan b truyén lye chinh, bd vi sai va bin truc chua trong hop kin goi la cdu chu dong.

Hink 2.13 + K&t edu (a) va so 48 edu tao (b) cia by vi sai bdnh rdng cén d6i xing

B6 vi sai nm trong long binh ring bi dong cia truyén lyc chinh va gdm : vo vi sai
ddéng thiri 1a than banh rang bi dgng, hai banh ring mél troni (banh ring ban tryc), hai
hodc bin bénh ring hinh tinh (binh rang vi sai), truc vi sai, cic ban tryc din ra binh

xe phit, trdi, céic dém tra limg cho cic banh rang. Banh ring vi sai quay trén tryc vi
sai v quay cang v vi sai.

Céc banh xe chi dong ludn ndi vdi trye bj dong cda truyén lye chinh thong qua su
an khdp cia bo vi sai, ddng thii cic banh xe gin then hoa vdi banh ring bin truc.

Céc trang thii lam vigc :

+ Khi chuyén dong thing trén duwimg bing phing, quing dudmg lan cla hai binh xe
biing nhau, n€u lyc cin trén hai banh xe nhu nhau, s& lam cho cic bédnh ring bin tryc
quay cing t&c do, nhu vy banh rang hanh tinh khong quay quanh truc ciia né mi chi
cing quay quanh truc cda bdn tryc (hinh 2.14). Momen truyén xudng tir vo vi sai cin
bing v&i momen cén lan tai vEL tigp xic cla banh xe, wic 1a :,
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Bénh rang
ban true

Banh rang
harh tinh

a) b o

Hinh 2.14 : Quan h¢ déng hoc va dong luc hoc vi sai con d6i ximg (b6 qua ma sdt)
a) Khi di thing v = vp ; b} Khi quay vong v # vpi ; ¢) Quan hé luc ciia bdnh rdng vi sai.

n =1, =n, va My = My = 0,5M,
J day: n,, np, 0, - t8c¢ do quay clia banh xe trai, phéi, v6 vi sai, vg/ph ;
M, My, M, - mdmen trén banh xe tréi, phai, vé vi sai.

+ Khi di trén dudng vong, quang dudng lan clia cdc bianh xe khac nhau, ciac banh
rang ban truc quay vdi céc toc 3 khac nhau, hodc luc ¢dn ctia banh xe khéc nhau din
t6i toc do goc cac bdnh rang ban tryc cing khic nhau. Nhe vay banh rang hanh tinh
vlra quay quanh tryuc clia nd véi tdc do goc oy, va quay quanh dudng tam tryc cda banh
rang ban tryc voi tdc do vy, (hinh 2.14b). Momen truyén xudng tir v4 vi sai can bing
vGi mOmen cdn dat tai trung tAm tryc cta banh rang vi sai M, + Mp. Trén banh rang vi
sai : do sy khong can bing cda cic lgc 4n khop tao nén mémen quay banh rang vi sai
xung quanh tryc céia né voi gia tri bing M, - My, momen con lai bang gia tri M, tac
dung cho cé cac banh rang ban tryc hai bén (hinh 2.14c). Nhu vay :

M, =M,

NE€u n, = 2n,, (hinh 2.14b) thi n, = 0 va khi d6 banh xe phai quay gdp déi, con banh
xe trat khong quay. Mit khdc binh xe bén phai ¢6 luc cén ral nhé, coi nhu bing khong
M, = 0 (hinh 2.14c) thi M, = M, = 0. Do vy xe khong con khi ning khic phuc luc cin
dudng. D6 chinh la hién tugng pating.

Quan he tSng quét cla vi sai 12 : n, + n, = 20,

N, # n,
M =M,

Vige st dung vi sai d6i xing nhu trén cho phép cic banh xe quay vdi toc do khac
nhau, han ché mai mén 16p xe, nhung lai 1am xdu kha ning truyén lyc ciia cdu chi
dong, dong thoi ¢6 thé lam tang kha ning tiéu hao nhién lieu cla ato.

D€ tranh hién twong quay truot mot banh xe hoan toan, nang cao tinh co dong clia
xe ngudi ta con ché tao b vi sai sir dung khép ma sit (don hoiic kép) hoic khéa vi sai.
Trén mot s0 xe con bS tri hé¢ thdng chéng ham cing banh xe (ABS) va b6 tri mach dign
t diéu khién co cdu phanh theo sy trugt clia banh xe (ASR). He thong lien hgp nay cé
ki hieu ABS/ASR.

77



2. May kéo xich va mdy kéo bdanh 16p (hinh 2.15)

Cac loai nay dung dé kéo hang ning trén nén dit hoac dudng tam thoi. Chiing con
ding nhu mot ddu kéo romooc hay 1a may co s& cda cac may xay dung (may cap, may
i, may dao, can truc...). May kéo xich ¢é ap lyc riéng lén dat nhé, higu sudt kéo va
sitc bam cao nén cé kha ning thong qua Ion hon banh 16p. Tde do di chuyén cla ching
khong qua 12 km/h. M4y kéo banh 18p linh hoat hon, tdc d6 di chuyén c6 thé t6i 40
km/h, dp lyc len ddt cda may kéo banh 18p la 0,2 - 0,35MPa, con may kéo xich la
0,1 MPa.

Hinh 2.15 : Mdy kéo
a} May kéo xich déng co ddt phia truoe ; b) Mdy kéo xich dong co ddt phia sau ; ¢) Mdy kéo
banh [6p voi bdanh xe ddn hieong phia trudce ; d) Mdy kéo bdrh 16p voi 18 hop khop ban (é.

Thong s8 chi y&u clia mdy kéo 12 lyc kéo tai mée kéo va cling dya vao d6 ma phéan
loai may kéo thanh ting nhém. Lyc kéo clla mée kéo duge xdc dinh & t8c dd 2,6 - 3
km/h d6i véi may kéo xich va 3 - 3,5 knvh d6i véi may kéo banh 16p. Luc kéo cda
mdy kéo xich gin bing trong lugng clia né, con ddi véi may kéo banh 16p bing 0,5 -
0,6 trong lugng may. Céac loai may kéo cong nghiép thudng phan thanh cac nhém co
sirc kéo 100, 150, 200, 250, 350, 500kN. Cic loai mdy kéo cdng nghiép c6 céc loai
khac nhau dé€ co thé 1am mdy co s& cho xe nang hang, may Ui, miy x¢i... Cong suit
dong co cia chung tdi 800k¥ hoidc hon.

Maiy kéo gébm c6 khung, hé thong truyén luc, xich hodc banh 16p va hé thong lai.
Ngoai ra, trén tdt cd cac may kéo cong nghiép déu bd tri hé thong thdy lyc dé din dong
céc heé thong treo hay kéo theo.

O may kéo banh 16p v&i t8 hop khop ban 18 néi cac ban khung (hinh 2.6d) méi bén
khung ti lén cdu chli dong va déng thoi 1a cdu din hudng. Viéc quay vong cac bin
khung vé hai phia mot géc 40° so voi cdu sau nh¢ hai xilanh thiy luc. Loai mdy kéo
ndy so véi loai mdy kéo vai truc 1ai phia trude ¢6 tinh co dong cao hon. Hé thdng
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truyén lyc cda may kéo ¢o su khac nhau déng k& so v6i h¢ thong truyén liyc ciia oto.
Cac loai may kéo banh 10p hay xich, thudng khong c6 bd vi sai. con khi quay vong s€
ham mét trong cdc dai xich.

He thong truyén luc cila mdy kéo ¢6 thé 1a co khi, co - thiy lgc va dién.

Heé thong truyén lyc co khi cla may kéo xich (hinh 2.16a) gém : li hop ma sat 2,
hop s& 3, truc cacdang 5, truyén lyc chinh 6, li hop bén hay con goi 12 1i hop chuyén
hudng 7 véi phanh dai 8, truyén luc cudi cing 9 néi v4i banh chit dong 10. Trén gid
xich 4 & phia trudc 1a banh xe dan hudng véi co cdu cang xich. Truyén dong cudi cing
lam ting momen quay cho cdc banh chd ddng. Li hgp chuyén huéng 12 mot khép ndi
ma sit nhiéu dia ludn déng (hinh 2.17). N&u bo li hop chuyén hudng cia mot bén dugc
mé, bén kia déng thi mémen quay tir dong co tdi s& duge truyén cho béan truc cia phia
¢¢ li hgp déng. Banh xich chil dong cla bén li hop dong sé quay, két qua 12 mday kéo
s& quay vong vé phia li hop md.
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|
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Hinh 2.16 : Truyén luc ctia mdy kéo
a} Bdnh xich ; b) Bdnh lop.

Thudng tai mai bo li hgp chuyén hudng ¢é trang bi hé thong phanh d€ ham khi cin
thiét. Do d6, néu vira m& i hop lai vira phanh ban truc cda bén li hgp m& thi todn bo
momen quay sé& truyén cho bén truc bén kia. K&t qui 13 may kéo c6 thé quay vong tai
chd. Khi ddy ndim cda cdn didu khién 12 (hinh 2.17a) vé bén trdi, dia ép 2 bi kéo vé
bén phdi, cac dia chi dong va bi dong tich nhau ra, Ii hgp drgc mé (hinh 2.17¢). Truc
bi dong cda 1i hgp tach khdi truyén luc chinh, truyén lyc cudi cang va banh xich chi
dong bén phia li hgp md khong nhan dugc momen quay nita. Tra cin didu khién vé vj
tri ban ddu, li hop duge déng, truyén lgc chinh va banh xich chd dong lai nhan dugc
momen quay.

3 bo truyén dong co khi cia mdy kéo banh 18p (hinh 2.16b) dong co | dit & phia
trude rd1 dén li hop 2, truc cacdang 3, hop s6 4, truyén luc chinh 5, 1i hop bén 6 véi
phanh dai 7, truyén lyc bén lam quay cac banh 10p 9.

O bo truyén lye méay kéo xich, may kép banh 16p, ddu kéo mot va hai truc, satxi
chuyén dung cho xe nang hang, cdn truc 6t thuong ding bd truyén thiy lyc dong. O
cac bo truyén nay khép ndi ma sdt duge thay bing bién tdc thiy lue, nhu vay mai lién
k&t dong hoc cung gitra dong co va cdc banh chi dong dugce thay bing mdi lién két
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bing chdt 1ong. Hé thdng truyén luc nay la he thong thiy co. Khi lyc cin di chuyén
lém (lic chuyén bénh, khi lén doc, di chuyén trong didu kién dudmg s4 khé khén) thi
viéc ding bi€n t0c thiy lyc sé lam ting mdmen quay cia dong co nhi he s6 bién ddi
Ién. Theo mic dd gidm din cia lue cin chuyén dong, sé gidm din bi€n d6i momen,
ting t6c d banh xe mdt cich &m dju, qué trinh lam vigc cda bign toc thiy lyc chuyén
sang ch& do lam vi¢c vai higu suft cao hon hdn. Khi 8y qua trinh sang s& duge thyc
hién ty ding, tire 14 s8 cao chi duge thue hign khi trye thir cdp dat 161 s8 vong quay
nhit dinh. Lic nay dong co lam viéc & ch€ dd cong sudt 18i da, con viéc sang s8 thyc
hi¢n lién we mi khong cdn ngdt momen quay. Nhé vy ma gidm tdi trong dong lén
dong co, cd nghia la 1am tang tudi tho cda ddng co va bd truyén luc.

Hinh 2.17 : So dd cdu tao cia li hop chuyén hwdmg diing trén mdy kéo xich

|. Tryc chd dong cda li hop : 2. Dia ép ; 3. Tang bj d0ng ; 4. Dia ma sat bi dong ; 5. Tryc bi dong cia
li hap (nd v truyén lye cudi cing) © 6. M3t bich cda truc bj dong (bdt chit voi tang bj dong) ; 7. Moayo
chi dong (1dp then hoa véi true chi dong) 8. Dia chi dong (di chuyén doc tryc trén moaye vi quay ciing
vdi moaya) ; 9. Lo xo ép ; 10. Bulong (bdt trén dia ép) ; 11. Dai phanh ; 12, Cin didu khién

Vai may kéo cd bd truyén dong dign thi momen quay dugc truyén tir dong co dign
mit chiéu ti banh xich chi dong qua li hop bén va b truyén lye cudi cing. Pong co
di¢n do ddng co mdy kéo lam quay méy phat dién cung cip dién nang. Hé théng din
dong gbm ddng co diézen - may phét - dong co dién lam cho so dd dong ciia he thoing
truyén lye don gidn hon (khong c6 hdp s8 va truc cacdiing), dac bigt 1a cho phép thay
doi e do va momen quay mot cich vo cip tiy theo lyc cin bén ngoai. Cic bd truyén
lye ki€u thiy-co va truyén dong dién hoan toan dap tmg ché 4 lam viéc cla mdy kéo
cd romooc va céc co cliu lam vi¢e cla may xay dyng.
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3. Diu kéo

Cic logi ddu kéo mot tryc hay hai tryc ding lam mdy co s& cho may xdy dung hay
diing d¢ kéo romooc (hinh 2.18). Ddu kéo banh 16p cd sic kéo va toc 4o ldn (i 50
km/h v hon the), €6 nhidu t6¢c 86 va tinh co dfng cao tao ning sullt cao cho cic may
xiy dung dong nd lam may co sd.

Hink 2.18 : Cdc thiét bj kéo theo va treo cia ddu kéo mor va hai truc
a) Mdy cap ; b) Xe cher ddt ; ¢) Cdn truc d) Xe ché ximdng hay chdt long ;
¢) Xe ché hang ndng : g) Cdn truc ddt dwomg dng ; h) Mdy dao ranh ;
i) Mdy nhd ré cdy ; k) Mdy i ; 1) Mdy xéi ; m) Mdy xic ldr.

Piu kéo duge ldp tir cde cym va chi tiét 88 duge théng nhit hoa cao cda mdy kéo
vi 010 co tdi trong lém lam ching co wdi tho cao. Cong suflt cla dong co didzen cla
cdc ddu kéo cd thé tdi 900kW, con tdi trong 1&n mdt tryc tdi 750kN va hon thé, da cho
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phép thye hign mdt trong nhirmg hudng phat trién ki thuit xdy dyng la ché tao may xdy
dyng cd coOng sudt lon.

Pdu kéo mot true (hinh 2.19a) gdm satxi trén mit dong co 6, he truyén lye, hai binh
xe chi dong, cabin va bé mac noi. B& méc nodi dang try 2 ¢6 thé xoay quanh tryc ndm
ngang trén khung kéo theo hwdng doc truc dimg nén cho phép somi - romooe lgch vai
diu kéo trong mat phing ding. Somi - romooc néi vai ddu kéo bing chot 3. Pdu kéo
cé thé xoay quanh dwdng truc ciia somi - romooc mdt géc 90° vé hai phia nhér cic
xilanh thiy lye 4. Bd truyén lye thiy - co (hinh 2.10b) gém hop trich cOng sudt 7, bién
tc thiy luc 8, hop s6 9, truc cacddng 10 va 12, clu chi dfng chira bén trong b truyén
lyc chinh va bd vi sai 11, cdc bén truc 13 va hdp gidm 16c hanh tinh 14 ndm trong
moayo clia banh xe chl dong. Hai banh xe nay dbng théi 1a banh din hudng. Hop s6
v bi€n t6c thdy lye duge ldp gon trong mot hop nén riat gon. Truc 12 ndi tir hop trich
cong suft lam hoat dong cic bom didu cho cic by phin phy khic cia somi - romooc.
Van phin ph&i | lam nhiém vu didu khién ddu kéo va cic thi€tl bi kéo theo.

Hinh 2.19 : Bdu kéo mdr truc
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Dau kéo hai truc gdm hai ban khung n&i v6i nhau bing khép ban 1&. Cac ban khung
xoay dugc nho xilanh thiy lyc hoat dong hai chidu nhu dau kéo mot truc. Pau kéo c6
thé c6 mot hodc hai truc ddn dong, bd tri mot hodc hai dong co. Truyén lyc tdi céc
banh chd dong cing tuvong tur nhu trén.

Nhitng nam gin day da xudt hién ddu kéo mot va hai tryc tdp dong co - banh xe co
duong kinh t&i 3m va chidu rong 16p t6i 1m, tr dong thay déi ap luc 16p tuy theo diéu
kien mit duong. Dong co - binh xe 1a mot t8 hop hoan chinh gém dong co thiy luc
hay dong co dign va hop giam tdc hanh tinh nim gon trong moayo banh xe. Dong co
dau kéo s¢ cung cdp ning lugng cho cdc bom diu hay mdy phdt dién. He thong diéu
khién dong co clia cic dong co-banh xe cho phép didu chinh moémen va tdc do quay
clia timg banh xe, con khi quay vong c6 thé thay d8i ca hudng quay ciia banh xe. Diéu
nay rit quan trong khi xe may lam viéc trong didu kien khong c6 dudng.

§2.3. CAC PHUONG TIEN VAN CHUYEN CHUYEN DUNG

Céac phuong tién van chuyén chuyén dung dugc st dung tly theo muyc dich va loat
hang hda : vin chuyén dat, hang roi, bétong va vira, nhya dudng, nhién ligu (010 t ac,
xe chd bétong, xe chd nhya dudng, xe ché nhién liéu, xe chd ximang roi), xe chd cac
cdu kién xay dung, xe chd congteno, xe chd cic thi€t bi vd may xay dung...

Céac phuong tién van chuyén chuyen dung 1a somi-romooc va romooc ndi voi otd va
ddu kéo co s& c6 tii trong trung binh va lon véi tdi trong phan phdi len mot truc 60 -
100KkN (610 va diu kéo cong thirc banh xe 6 x 2 vl 6 x 4). Cau tao cua céc loai phuong
tién naty da tinh d&€n dic diém chuyén chd, tinh chat hang hoa, khéa nang bdo quan hang
khi van chuyén va kha nang co gidi héa khau boc do hang. Thong s6 chii y&u clia céc
loai phuong tien nay la tdng khdi lugng xe va hang. Nheo stt dung cdc phuong tién véan
chuyén chuyen ding da cho phép xiy dyng theo phuong phap cong nghigp hoa, tang
ning suit cac phuong tién va gidm gia thanh van chuyén. Dudi day gioi thiéu so d6
ciu tao v khi ning cong nghé cia timg loai.

1. Oté tur d6 va 6td cé romooc

Trudc tién cén phan bigt 6t0 ty d6 ¢6 cong dung chung va chuyen dung. Ot0 tu d6
cé cong dung chung (hinh 2.20) duoc ch€ tao trén co s& otd tai duge san xuit tao hang
foat (doi khi duge lam ngdn lai). Chung ding d¢ van chuyén dat, d4, quang, vat lieu
xay dung tir cdc mo, bén cing, nha ga tdi cic cong trudng, xi nghiép xay dung. Ngoai
ra con ditng d€ chd bétong nhua, vat liu phe théi trong xay dung... Viec chat tai lén
xe thurong dung may dao, may xuc 1at hodc tur phé&u chira. Thang xe ¢6 hinh dang khac
nhau va ¢6 thé 14t nghiéng mot gée 60°. Oto tr d6 cd the dd vé phia sau, dd sang hai
bén, hodic ci ba phia nhd mot hodce hai xilanh 3 hoat dong theo chiéu nang nhd bom 4
duoge dan dong tir ddng co 1 qua hop trich cong sudt 6 va truc cacding 5.

Viéc diéu khién 1at thiing xe thuc hién tir cabin. Khi gy vi tri clia van phan phdi dieu
khién xilanh nang thang xe 1én va gitt & vi tri bat ki, con khi ha do ty trong cda thung
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Hinh 2.20 : o 1y 45 co cing dung chung
a) Thing xe dang gdu ; b) Cé thanh sau far.

xe, didu qua van trd v& binh. Cic logi xe iy A6 ¢6 tii trong tGi 1001, loai dac bi¢t diing
& cong tridmg khai thic quang c6 thé t6i 3001

Khi van chuyén hang cong kénh hodc d¢ tan dung ddu xe ngui ta ding d16 romooc
(hinh 2.21) d€ gidm s& l4i xe, tigt kig¢m nhién ligu. O - romooc gom Otd tr 48 kéo
theo romooc hay somi-romooe tr 46 cé didu higu chung vé k&t cdu. Xilanh thiy lyc
duge ddn dong tir he thong thdy lye cia atd, Ow tyr d8 néu dung lam ddu kéo sé ¢6 co
cdu moc kéo titu chudn, he théng dng din thiy lyc, khi nén va day cdp dién phi hop
vai timg loai romooc tuong ing. Vige do tdi cda xe vi romooc kéo theo thye hién tir
phia sau v hai ben. Tai trong cia &6 romooc, thi dy nhir irén co s& xe 010 6 x 4 hodc
KawA3 la 161

Hink 2.21 : 06 - romooc



2. Somi-romooc ché bitum long

Loai xe nay diing dé€ chd bitum (nhua dudmg) tir nha mdy héa dau hay bén cang t&i
noi st dung nhir nha may betong nhuya, tram tron nha tuong... Xe ché bitum 1dng (hinh
2.22) gém sitec hinh elip 1 dat trén somi-romooc rdi 1dp vao déu kéo, kém theo cic
thi€t bi ham néng, nap va xd bitum. Phia trén ¢ ndp nap 2, con phia sau l1a ong x4
bitum 5. He thong ham néng gdm &ng chiu nhigt 3 nim & day sitec, diu dot bing hon
hop ddu hda va khong khi 4, binh diu va cac thiét bi do nhiét d¢ va muc bitum trong
sitec. D& nap va x& bitum nguoi ta diing bom banh rang dan dong tir hop trich cong
sudt cfia dong co hay dung dong co thiy luc. P& ham néng bom binh ring dung khi
thai ctia dong co hay bling chinh nhiét lugng cla bitum néng. T4t nhien néu si dung
bitum ngudi thi khong can dung hé théng ham néng. Téi trong cla xe ch bitum tir 6,8
dén 21t

Hinh 2.22 : Xe che bitum long

3. Xe ché duong ong

Dé chuyén ch& dudng dng céc loai trén dudng Ot0 hay doc theo tuyén dudng xay
dung duomg Ong ngudi ta sit dung loai xe ché dudmg ong chuyén ding. Xe gdm mot
diu kéo, romooc kéo vat dai ndi véi nhau bang co ¢iu ndi cyng. Chidu dai dudng dng
thudng khong qua 12m. Trong truong hop dic bigt con dung loai xe ¢6 thé chéd dudng
ong dai toi 36m, tuc kéo truyén tdi romooc d6 chinh dudng Gng ndi cung trén dau kéo
truyén toi.

Trén hinh 2.23 thé hién xe chd duong 6ng cdé dudng kinh téi 1420mm, chiéu dai t6i
36m gém modt diu kéo bon truc 1 ¢o kha ning thong qua 1dn va romooc kéo dai hai
truc 5. Trén diu kéo 6 gid d& Ong 4 dé dat 6ng 3. Trén romooc cling c6 gid gifr chat
twong ty. Tam chén 2 han ch& Ong x0 vé phia truée va d€ bao vé cabin cho l4i xe khi
béc da, chuyén chd hang. Gid d6 ¢6 thé didu chinh theo kich thude va s6 lugng Ong,
c6 vit ham gitr &ng. Tai romooc ¢6 co it mée noi voi ddu kéo khi xe chay khong tai
va dé chiing gitr cap bao hiem khi di chuyén. '
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Hinh 2.23 : Xe cho duong 6ng
4. Xe cho panen

Loai xe nay chuyén diing dé chd panen trén somi-romooc dit trén gid do kidu yén
ngua cla diu kéo (hinh 2.24). M6t diu chia romooc ti 1én yén ngya, ddu kia ti 1én xe
con mot hodic hai truc. Mot s8 xe chd panen ¢é xe con phia sau quay vong dugc nén
c6 tinh co dong cao. Somi-romooc con cé chin chdng thily lyc 1am 6n dinh khi boc d&
hang, moc ty dong véi dau kéo nén cho phép mot dau kéo lam viée véi mdt vai romooc
néu khong cin d¢ hang gidn ti€p xudng dit. D do cac t&m panen, trén san romooc co
gia do.

AN

Hinh 2.24 : Xe ché panen

5. Xe ché congteno

Loai xe nay cang ngay cang dugc st dung rong rai trong nganh van tai hang hda va
trong xay dung. Cdu tao cla loai xe nay cing tuong ty cic loai xe trén, thong thudng
cé bo tri chan chdng d€ dn dinh khi boc d¢ hang. Trén hinh 2.25a 12 loai xe chd ¢6
trang bi cin tryc thiy lyc. Cén truc kiéu dng 16ng c6 thé kéo dai va quay mot goc 200°.
Ca cé4n chinh va cin phy déu c¢6 mdc treo 2. Can duoc quay quanh try quay 3 ldp trén
khung somi-romooc 4. Hoat dong ctta cdn truc nhd xilanh thdy luc duge dan dong tir
hé thong thay lyc cia diu kéo.
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Cin truc thiy lyc co sirc nang o 2.5t (& tAm vidi nhd nhit). MNé&u khoi lwgng cOnglend
lém (5t) s& ding loai cdn tryc kifu cong bo i mdt bén hodc ngang. Try dimg 5 cla
céng tryc bd tri trén sin xe va €0 thé quay 161 1207 nhd cac xilanh hoat dong hai chiéu.
¥e con mang tii 7 ¢6 méc treo 8 di chuyén doc theo dim doc 6 (hinh 2.25b). Tatcd
cic co cfu ciia chn trye hoat dong nhér he théing thily lye cia diu kéo. pé bic do
conglene ¢6 kich thudce lon sé phéi dong thiét bi nang gdm hai cdn tryc thiy lye, o
thé diing & hodic xich kéo hang theo khung n ghiéng. Tuy nhien hi¢n nay phd bién ding
loai xe ché congteno khdng b tri cdn tryc trén xe nhuy mt loai xe 1ai c@ lom, vidc x€p
div congteno phii dong cic phuong tién nang khic (xem hinh 2.40c).

6. Xe cho hang ndng

Trong truimg hop phii chd cic thi€t bi Ién khong thé thio duge cin phai dang loai
xe chuyén ding ché hang siéu trudng situ trong c6 tdi trong Gi 100t hodc hon thé
(hinh 2.26).

Hinh 2.26 : Xe chi hang ndng
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Tinh to4n lyc kéo clia 6td, may kéo nhim
xdc dinh ch& 39 lam viéc tdi uu, tiy theo diéu
kién dudng sa, dé phat huy cong sudt va ning
sudt t8i da cia ching. Nhu & chuong 1 da
trinh bay, dé€ xe ¢6 thé di chuyén duge, cin
thda min hai diéu kién : 1- Lyc kéo ciia ddng
co khi di chuyén vdi t&c do khong ddi phai
dd thing tng luc can di chuyén W ; 2- Lyc
bam cta banh xe (banh xich) chd dong Py,
phai 1én hon lyc kéo do dong co sinh ra P.

is : i
Hinh 2.27 ;: So d6 tinh todn luc kéo cua

bé1 vai otd - somi-romooc (hinh 2.27a) phuong tién van tdi
lyc kéo cua dong co: a) Pdu kéo somi—romooc ; b) Bdu kéo
P2W=(Gpr+ QDU 1)+ (G, + Qpuf £ 1) (2.1)

con luc bam:

Pp=(Gr + Qo 2P (2.2)

b1 vai ddu kéo-romooc (hinh 2.18b) :
Pz2G(f+x1)+ (G, +Q)f+1) (2.3)
P, = G > P (2.4)
Trong d6 : -
Gr, Q. G, - Ging v&i trong lugng cda dau kéo, hang, romooc ;
Q. Q3 - trong lugng hang d¢ 1&n romooc hay somi-romooc ;
Gy - tdi trong 1én cdu chd dong ;
f - hé s& can lin cda diu kéo, romooc |
i- do déc cda duong ;
¢ - hé s§ bam cda xe may véi mit duong ;
n - 88 lugng romooc.
Trong tinh todn trén da bé qua lyc cin gié W, va luc cédn quan tinh Wi (§1.5).
Ung vdi timg tay s& s& cé tac dung kéo khéc nhau. Luc kéo 1én wing véi tdc do nhd
va nguge lai. Sir dung mdi quan h¢ nay chung ta sé xdc dinh t&c do phu hgp véi diéu
kign duong sa d€ tang ning suit van chuyén.
T&c do xe chay trén ting doan p+7Xduong khi si dung hét cong suit dong co

3 _J
=3,6.10°. W (2.5)

1max

Trong d¢é :
N - cong sudt ddu kéo (may kéo), kW ;
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7 - higu sudt cia bd truyén dong ;
W - t8ng lyc can cda xe, N.

Theo dic tinh ca diu kéo hay may kéo s& chon tay s& va t8c d6 co thé chay trén
timg doan duong trén ci tuyén. Cin chon toc do t3i da c6 thé va tén dung hét cong
sudt dong co. Toc do van chuyén thyc t€ thudng nhd hon toc d6 t61 da 6 thé khong
nhtng vi diéu kién dudng %4 ma con cin dam bao an toan giao thong. Vi vay khi xudng
d6c phai chay so thdp. Hon ntta, néu xe chay v6i tdc do to1 da s lam cho cdc bd phan
cia xe phai lam viéc néng nhoc va t8n hao nhien lieu. Tdc do thuc t& cda xe thuong
chon bing 60 - 70% t6c do t8i da c6 thé.

Nang suat ki thuat cda xe bi€u hi¢n bing t/km.h. Ngoai ra con phai tinh d&n cic y&u
16 khéac nhu kha ning tan dung tai trong, diu xe, khoang céch van chuyén trung binh,
kha nang tan dyng hanh trinh, toc do trung binh, cac y&u to cong nghe va t& chirc
van chuyén.

§2.4. MAY VAN CHUYEN LIEN TUC

May van chuyén lién tuc thudng dong d& van chuyén vat lieu roi, vat ligu ¢6 kich
thude nhd, trung binh hoic & dang khoi ; k& ca vat lidu déo nhu betong, vira. May van
chuyén lién tuc c6 thé chia ra thanh nhidu loai nhu bang tai, gdu tai, vit tai, xich tai
tdm, bang gat, may van chuyén nho rung dong.

1. Bang tai

Bang tai dugc sit dung rong rai dé van chuyén lién tyc vat li¢u theo phwong ngang
hodc nghieng. Chiing cho nang sudt cao (161 vai nghin th) va ¢6 thé van chuyén di xa
{61 hang cay s&. Trong xay dung thuong ding loai bang tai di dong va biing tai ¢d dinh.

Bang tai di dong van chuyén vat ligu & cu i 10 - 15m va d& vat ligu & d6 cao 2-4m.

Bang tai c& dinh ¢é khung b¢ lam thanh ting doan 2 - 3m 1dp rdp vdi nhau. Bang
tai nay thuong dai 50 - 100m va c6 thé tang gidm chiéu dai bing cdch them, bot cdc
doan khung theo tinh todn. Tai nhd may ximang Nghi Son ngudi ta da sir dung bing
tai da dai téi 10.000m. Bang tai con duoc sit dung nhr mot co ciu van chuyén clia may
dao nhidu giu, may rai bétdong...

Bang tai (hinh 2.28) gém bing 4 tya trén cac con lan d& 5 & nhanh ¢6 tai va 8 & nhanh
khong tdi, vong qua tang din dong 6 va tang cing 2. Chuyén dong ciia bang truyén tir
tang din qua bang nh& hre ma sat. Tryc tang din dong ndi vdi dong co 10 qua hop giam
tdc 9. Tang luc kéo bliing cach 1dp them tang 7 canh tang din lam ting goc om o. Dé
tranh bang bi chiing va ting luc kéo dung b cang bang kiéu vit hay d&i trong 1.

Biang vira 12 bo phan mang vat liéu vira la bo phan kéo. Hay dung nhat 14 loai bang
vai cao su hay dét bing sgi tdng hgp. Lop vai bén la loai chuyén dang lam dai. Lop
cao su phia trén day hon phia dudi vi chju mai mon nhidu hon, S8 16p va chiéu rong
bang ta nhitng s& ligu da duoe tiéu chuén héa B = 0,4 + 1,6m.
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Bing dige chon theo lue kéo lén nhit S,,,,. Téi trong kéo do cic 1dp vai chiu, do
d6 thi trong cang 16n thi phii chon bing c6 lop vii cang nhidu. S6 lop vai duge xic
dinh theo cong thirc :

]l —= (2.6)

Trong dé :

B - chidu rong bang, m ;

K - tdi trong pha hong cho phép cia mdt 1op vii c6 chidu rong Im, N |
Smax - lvc kéo bing 1én nhit & nhinh cudn vio tang din dong.

Hinh 2.28 : Bdng rdi
a) S dd két edu ; b) Con ldn do ; ¢) Ser dd lwe & tang ddn dng ; d) Dign tich
mdr cdt vdr ligu trén bang phdng ; e) Dign rich mar cdt var lidu irén bdng long mdng.

P v bang tdi thudmg K = 460 + 550daN. Ngudi ta con ding bing tdi chuyén ding
c6 thé ting tdi trong phd hdng bang lén hai lin. Con lan & nhinh c6 tdi c6 thé ding
loai con lin thiing hofic con lan && hinh long méang, con & nhinh khong tii thudmg ding
loai con lin da thing (hinh 2.19b). Nhinh ¢6 tdi thuémg dong logi long méing vi chira
duge nhidu vat lidu lam tAng ning suft cda bang tdi. Con lan 4@ hinh 1dng ming thudmg
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la 18 hop ciia hai hodc ba con lin d& thing. Ddi vdi bang thi ding loai bang binh thudimg
(mét nhdn), géc nghiéng tdi vin chuyén vt lidu r&i khong qua 18 - 20°, vin chuyén
gach khong qud 25 - 30°. D€ tang d0 nghiéng van chuyén cia bing ti d&n 60°, bing
tdi di ddong khong cd con lan d&
& nhanh khong tdi, ¢ thé ding .
bing chuyén ding co go.

Khi ldp rdp bang thi, cin
phai ndi hai diu bang vdi nhau .
bing cach dan hai ddu lai bing
nhya cao su, ép lai rdi ddt
ndng, ndi bing khop thép,
ving thép chuyén ding va cac
vong thép ndi véi nhau bing
céap thép (hinh 2.29).

Tir hinh 2.29c ta thiy lyc
kéo cla tang din P xéc dinh
theo cong thic :

gl

Hinh 2.29 : Cdc phuemg phdp ndi ddu bdng
P=T-t (2.7) a) Ddn ; b} Ndi bdng khop bdn 1€ ;

Trong d6 c) Noi bdng cde vong thép.

T - lye cing bing trén nhdnh cudn, daN ;

t - lec cing bang trén nhinh nha, daN.

Trong bang tii, lyc din dong duge truyén tir tang din qua bang nhd ma sat. Vi viy
dé bang khéi bj trrgt trén tang déin phii ddm bdo theo yéu clu cla cong thic Ule :

T = te'® (2.8)
Trong do : .
f - he s8 ma sdt gidra bang va tang din ;
@ - gdc Om cia bang trén tang.

Tir d6 suy ra :

l
P=T(1- ) (2.9)
¢
Tir cong thic (2.9) ta thiy lue kéo P cd thé truyén tr tang qua bang ti 12 thudn v
hé s6 ma sat gitta bing va tang din [, v&i gée Om cia bang trén tang a, Vi lyc cang
clia bing trén nhanh culn.

Pé dam béo cho bang tii lam vige.binh thuéng cin phdi : thudmg xuyén theo doi,
kiém tra céc con lan d& bang va dinh ki tra du mé cdc & cda con lan do, kip théi thay
céc con lan hong. Thuéng xuyeén ditu chinh cho bang chuyén dong ding hudng, theo
dai, ki€m tra tram cang bang, phéu nap li¢u, do lifu va céc thi€t bi lam sach béng.
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C4dm khong dugc : co rira, stra chira bang tai khi bing dang lam vi¢c, md mdy ma
khong c6 tin higu bdo trudc.

Nang suit ctia bang tai xac dinh theo cdng thic :

Q = 3600F.v.y , t/h (2.10)

Trong 4o :

F - dién tich mit cit cla vat lidu trén bing, m? ;

v - toc do van chuyén var ligu, m/s ;

y - kh&i lugng riéng cla vat lieu, t/m3.

D3&i voi bang phing, vat lidu ¢6 mit cit la hinh tam gidc can. D€ vat liéu khong bi
roi vii ra khdi bang, thi ddy cla tam gidc can bing 0,8 chidu rong clia biang B va géc
ddy ¢, bing 0,35 géc ddc ty nhién chia vat ligu & trang théi tinh ¢,. D€ tinh gin ding
v6i1 vat liw xay dung vun, géc ddc ty nhién @, » 45° va khi d6 ¢, = 16°.

Trong tinh todn ngudi ta dua thém hé s6 ¢ phu thude vao goc nghiéng cia bang tai.

Dién tich dong vat liéu trén bing phing (hinh 2.19d) :

b . h, 0,8B.04B. tgp,
2 ° 7 2

Déi vai bang 1ong mang (hinh 2.19) dién tich mat cdt dong vat lieu bing tdng dién
tich hinh thang F, va tam giac F|. Khi tinh dién tich F, ta ldy géc nghiéng cia con lan
theo tiéu chudn 20°, chiéu dai con lin dudi a ~ 0,39B.

F| =

¢ =0,045B%¢ (2.11)

b+a b+a b-a b’ — a>
F,=——_.h, = L 1g20° = tg20°
2 2 2 2 2 4 £
0,8°B% - 0,39 B*
F, = . tg20° = 0,45B2 (2.12)
Do d6 cong thirc tinh nang sudt clia bang tai long mang 1a :

Q = 3,6(F, + Fy).v.y = 0,16.B%v.y(c + 1), t/h (2.13)
Hg s§ c¢ tinh theo géc nghieng P cda bing tai nhu sau : '

B=0+10%c=1

B=10+15°¢c=095;p=15+20%c=09;f>20°c=0,85

Tir cong thirc (2.13) ¢6 thé xdc dinh duge chidv rong bang B, m khi cho trudc nang
sudt Q, t/h. Theo kinh nghiém chiéu rong bang trong dng vdéi kich thude cia vat liéu :

- Voi vat ligu chua gia cong: B 2 2D, + 0,2m;
- Vat ligu ¢é chon lge : B 2 33D, + 0,2m,
Trong d6 :

Dy, - kich thudc cuc vat ligu 16n nhat, m ;

D, - kich thudc cyc vat liéu trung binh, m.
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Trong xdy dyng thudmg sir dyng bang tii cé nang sullt 60 - 140 t/h vai chié¢u ring
bing 12 0.4 - 0.5m va van e 1a 1 - 16 m/s.
" P6i v vat lidu thé khdi, ning suft duge tinh theo cong thire :
Q= ﬂ?-'—" , chic/h
Trong d6 : | - khodng cich gitra cdc khoi, m.
2. Xich tii tim

Khi cin van chuyén vt ligu c6 canh sdc, thi dy khi chuyén dd cuc lon vao may
nghién thudng dong xich 1di tim (hinh 2.30a). Loai nay c6 xich 3, banh xich din dong
4 va xich kéo 2. Trén xich kéo ldp cic tfm kim loai 1 phii mép lén nhau dé vat ligu
khong bi roi. Xich tdi tdm con d€ vin chuyén chi tiét, sin phim, vat li¢u nong & cic
nhi may k&l cdu xay dyng.

Hinh 2.30 : Bdng 1di cd co cfu kéo bang xich
a) Xich 1di tdm ; b) Bang gat.

3. Biing gat

Mot dang cila bang thi c6 xich tdi kéo la bang gat (hinh 2.30b). N6 khic vdi xich

tdi tdim 12 trén xich 3 1dp cdc tm gat 5, con cic nhianh dudi khi lam vige sé gat viit lidgu
di chuyén trong long méng c0 dinh.

4. Giu tai

Giu 1ai dwoc sir dung rong rai & cdc xi nghiép sin xuft betong va bétdng nhya ding
d& van chuyén céac loai vit li¢u toi nhir Ximang, cét. da, sdi... VAt litu chira trong glu
vin chuyén theo phuong thing dimg hay phuomg nghigng mot gée khong nhé hon 60”

so vod phuwong ngang. Glu tii (hinh 2.31) gbm ting hodc dia xich ddn dong 6 va dia
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kéo cang 1, bo phan kéo thuomg la hai dii xich, trén c6 gin gu 3 vidi budc glu T. BY
phin kéo va gu dwgc dat trong vo che biing kim loai 5. Chalt tai vt lidu qua cira nap
2, cin xa qua cira ra vat ligu 7.

Ghu tii c6 t8c do cao 1,25 - 2,0 m/s thuomg d€ van chuyén vat lidu & dang bot va
cuc nhé, con tdc do thip 0.4 - 1,0 m/s khi van chuyén vt li¢u & dang cuc Ién. Hinh
dang gu cing tdy thudc vio loai vat ligu van chuyén va duge lp trén co cdu kéo vai
bude gdu tir 300 d€n 600mm.

e

e s ——

Hinh 2.31 : Gdu 1ai
a) Se 46 cdu tao : b) Gdu ndng ddy tron cho vir lidu toi kém linh dfng;
¢) Gdu sau ddy tron cho vat ligu linh dgng ; d) Gdu ddy nhon cho v ligu dang cuc.



Ghu tii c6 wu diém 1a kich thude nhd gon, c6 thé nang vt ligu 1&n do cao wong doi
lém (d€n S0m). Nang sudt cic logi giu tdi nim trong khodng rong (tir 5 dén 140 m*/h).
Nhuoe di€m cia ghu tdi 14 chiu qua tii rdt kém, cin phii nap ligu déu trong qué trinh
lam viéc. Nang sudt cha giu tdi duge tinh theo cOng thire :

Q:B,ﬁ%v.y.k.ﬂh (2.14)

Trong do :

q - dung tich giu, m? ;

T - bude ghu, m ;

v - t8c 46 van chuyén vt ligu, m/s ;

v - kh&i lugng riéng cda vat ligu, kg/m” ;
k - he s8 diy gdu ; k = 0,6 + 0,85.

5. Vit tai

Vit tai ding d vin chuyén vit ligu rév, toi, x8p, déo nhu ximing, cdt, bot... theo
phuong ngang hay nghieng (t6i 20°) vdi cy 1i vn chuyén 16i 30 - 40m v 6 ning sudl
d€n 20 - 40 m*/h. Vit tai (hinh 2.32a) gdm vo thép 4, tryc din dong cd gin vit vin
chuyén 3, cic & do 5, phéu nap 6 va cira d& ligu 7. Tryc vit quay nho dong co dign 1
qua hop gidm 16c 2. Khi quay vit, vat li¢u khong quay theo chifu quay cla vit ma bi
cudn theo va do d6 6 chuyén dong wwong d0i gitra vat li¢u va vit tii. Khai vat ligu coi
nhu & vi tri dai 8c. Nhir ma sdt va trong lugng vt ligu, theo chiéu quay cia vit vat ligu
durge chuyén theo durng Gng tir clra nap tdi cira xa.

FF T T i

Hink 2.32 : Vir 1
a) Cdu tao chung : b) Vir lién van chuyén var ligu réd ; ¢) Vit khong lién tuc va vit cdanh
vin chuyén vt ligu dm ; d) Vit c6 md@ bdng thép dai vdn chuyén vdr lidu cwc mhd,
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Vit tai ¢6 vu di€m 13 két cau don gidn, kich thude nhd gon, vat ligu duge che kin
nén khong that thoat va gay 6 nhiém moi trudng. Tuy theo tinh chit va kich thudc cia
vat lig¢u ma s dung cac loai cdnh vit ¢ hinh diang khac nhau.

Nang suat caa vit tai duge xac dinh theo céng thuc :

Q = 3600 F.v, m*/h

Trong d6 : v - véan t6c chuyén vat liéu, m/s

potD’ .., .8
Trong do :
D - duong kirh vit, m ;
S - buoc vit, m ;
n - 8§ vong quay cilia vit, vg/ph ;
y - h¢ s§ lam diy thuong 14y khong 16n hon 0,15 - 0,4 &€ tranh vat liéu ldp kin vao
cac 6 do ;
¢ - hé s0 ké d&€n anh hudng cha do nghiéng B ciia duong van chuyén:
B 0 5 10 15 20
c 1,6 09 0.8 0,7 0,65

6. Mdy van chuyén bing rung dong

May van chuyén bing rung dong lam viéc trén nguyén tic khi truyén cho vat ligu
dao dong v&i tdn 6 va bién do nhit dinh s¢ 1am gidm ma sat trong gitta cac phdn t&
vat liéu & dang byi toi, dong thoi gidm ma sat ngoai clia vat lieu voi bé mit chira vit
ligu. May van chuyén bing rung dong c6 thé van chuyén vat licu khong cén bo phan
kéo co khi (gdu, vit) va van chuyén vat liéu bui trong ong kin. Vat ligu cé thé van
chuyén theo d¢ ddc, phuong ngang, tham chi ¢6 (hé lén cao.

Mdy van chuyén biing rung dong dugc din dong bing bo kich thich rung dién tir, co
cdu din dong co khi dudi dang banh léch tam hay co cdu truc khuyu - thanh truyén.
Bo phan mang vat liéu ¢6 thé 1a 8ng, mang v.v...

May van chuyén bling rung dong biing kich thich rung dign tir (hinh 2.33) gém Sng
mang vat liéu 2 treo trén cac bo treo dan hdi | ; &ng 2 thuc hién dao ddong theo phuong
x-x nhd bo kich thich rung dong dién tr 4 lip wrén
bo treo 3.

Dao ddng nghiéng mdt géc o v&i phuong tam & \
ong 2 tao ra chuyén dong timg budc ciia cic hat
vat lieu dai, co thé chia ra 1am nhiéu doan va trén }
moi doan déu c¢é bo kich thich rung dién tir.

B kich thich rung dién tr gdm d€ gin cimg vao  Hinh 2.33 : Mdy van chuyén bdng
ong mang vat liéu va 161 v&i cudn cam 5. Gitta d¢  rung dong voi bo kich rung dién tir
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v 161 dat 10 xo dé dam bao tAn s6 dao dong rieng cla bd phan mang vat liéu bing tin
& dao dong cuong bic cla trong luong {61 trc médy lam vige & ché do cong hudng.
Khi dé bién do dao dong cla Sng mang vat lieu lam ting budc chuyén dong cta vat
lieu trong ong, din dén nang sudt clia may tang.

Loai din dong co khi vin chuyén 1én cao (hinh 2,34), khi dng Jmz’mg dao dong voi
tin s& cao hay trung binh, m&i lan dao dong méng tir vi tri T sang vi tri [T va rbi lai trd
vé vi tri 1. Khi thyc hién mbi dao dong, hat vat
licu tr diém A cung vOi mang chuyén t6i diém
B va khi mang trd vé vi tri ban ddu né s& ¢ diém
C. nim cao hon diém A va thyc hién dao dong
nhay trong mang hay trong ong. Trong xay dung
céc loai mdy van chuyén biing rung thuong dung
dé van chuyén déu dong vat ligu di mot khoang :
cach khong xa, thi du khi dinh lwong vat lieu  Hink 2.34 : Mdy van chuyén bdng
hoac chit tai cho bang truyén. rung dong nhé bdnh léch 1dm

Nang sudt cua may van chuyén bing rung dong dugc xic dinh theo codng thic :
Q = 3600.F.v, m’/h
Trong d6 : v - van 8¢ van chuyén vat liéu, m/s

0.5¢

V=T © ctga
Trong d¢ :
o - tn s8 clia dao dong cudng bic, Hz 3
o - goc nghiéng vat liéu, 4o ;
g - gia toc roi r do, m/s?.

N&u ta 1dy he s8 nap liew ong 12 0,25, tAn s& dao dong cudng buc w = S0l/svaa = 20°
(tic v = 0,27 m/s) thi nang sudt 1a :

DZ
Q = 3.6F.v.y = 3,6 3‘4— 0.25.027.y=02D% ,th

Trong d6 :

D - duong kinh ong mang vat ligu, m 5

F - dien tich ti€t dien dong vat liéu van chuyén bing 0,257D%/4, m? :
v - khoi luong rieng cha vat ligu, kg/m?,

§2.5. MAY VAN CHUYEN BANG KHONG KHI NEN
Mady van chuyén bang khong khi nén diing dé van chuyén vat liéu roi trong &ng kin
nho nang lugng cia ludng khong khi chuyén dong voi tdc do cao (khong khi nén ddy

hoiic hut), thi du nhu ximang, cat, thach cao...
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May van chuyén bing khi nén, cho phép tang nang sudt lao dong, khong lam 6 nhiém
méi trudng, ¢d thé co gidi hoa toan bo khau nap va da lieu ; chiing ¢d kich thudc nhé
gon va Ong ¢6 thé udn cong voi ban kinh nhé nén mdy co thé sir dyng & noi ¢o dia
hinh chit hep.

Nhuroc diém ciia mdy véan chuyén biing khong khi nén la tiéu ton nhiéu ning luong
(1 - 5 kW.h/t), cac chi ti€t mon nhanh khi van chuyén vat liéu ¢6 tinh mai mon cao.

1. Hé théng it va hé thong mady nén khi

Trong xay dung thuong dung hai loai he thdng van chuyén bing khi nén : h¢ thong’
hut va he thong mdy nén. Trong hé thdng hit, vat lieu dugc dua vao va van chuyén
trong &ng nho sy ha ap cla khong khi trong 6ng. Trong hé thong may nén, vat ligu
dwoce dua'vio va van chuyén trong Ong nhd sir ting 4p bom bing mdy nén khi.

Trong hé thong hut (hinh
3.35a), vat liéu qua &ng hut
1 vao &ng van chuyén vat
lieu 2. Tai noi do liéu, vat
lieu duge chuyén vao bunke
3. O day duong kinh 6ng
tang, van toc ludng khi gidm
dot ngdt va vat liéu roi
xudng, khong khi chuyén
qua ludi loc 4, sau khi dugc
lam sach, khong khi qua
bom hdat 5 thco ong di ra
ngoai. Trong hé thdng mady
nén (hinh 2.35h), vat ligu
bom khi nén kiéu vit 6 dugc
dua qua 6ng van chuyén 2
viio bunke 3 con khong khi qua ludi loc 4 ra ngoal.

Hinh 2.35 : So d6 van chuyén bdng khi nén
a) He thong hiit ; b) Hé thdng mdy nén khi.

Ong hiit ciia he thang hdt (hinh 2.36) gém ong 1 va vé 2. Ong
hit nay duge ndi véi dng van chuyén bing dng mem. Vat ligu =
bit ddu nap vac dng hdt nhd &p sudt trong Gng gidm, sau do trén 1
duomng di trong &ng hit, vat lieu gap ludng khi thém tir ngoai vao A ::
va di theo 6ng van chuyén & trang thdi treo.

May bom khi nén kiéu vit ¢ k€t cdu nhur hinh 2.37 gom xilanh l l +
5, vit 3 ¢6 bude vit thay ddi, din dong quay nho dong co I va _
budng tron 7. Vat ligu tr bunke qua phéu 2 vao budng tron 7 nho 1
vit quay 3. Do budc vit gidm dén theo chiéu vin chuyén vat liéu
d€ len chat vat licu & doan cudi khong cho khi nén tir budng tron &Z, =)
7 qua vit vao bunke. Mttc do 1en chit vat ligu duge didu chinh A
bing van 6. Khong khi nén tir mdy nén khi duoc dua theo ong Hinh 2.36 : O‘ng hiit
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dfin vao budng tron, VAt lidu tron voi dong khi di 1di dng van chuyén 8. Nhuge diém
cita mdy bom kidu vit la vit v vé bi mon nhanh. Vi vy ding ong 16t xilanh 4 ¢ thé
thay thé khi bj mon.

—

Hink 2.37 : Bow nén khi kifu vit

Hé théing hit vi hé thong may nén khi khic nhau & ché h¢ thdng hit cho phép van
chuyén vt lidu tir nhiéu noi d€n mdt noi, con he théng may nén khi thi vit lidu tr mot
noi d€n nhidu noi. Sy gidm édp trong hé thing hut khong vugt qua 0,5 daN/cm? vi néu
dp suft gidm nhidu thi lam giam khi nang dich chuyén cia dong khong khi. Vi viy h¢
thong hut chi ¢6 thé van chuyén vat ligu trén cy li ngdn.

Sy chénh léch trong h¢ thong may nén c6 thé 1n idi 6 daN/em?® vi vi vy chiéu dai
vin chuyén cé thé dén 2km.

Miy do tai ki€u hut (Hinh 2.38) gém bo phan hit 1, 8ng mém vin chuyén ximéng
2, budng 1dng 3, bom chin khong 6. Thi€t bj hit dat vho toa chira vat li¢u. N6 1dp trén
xe con ¢d dia lam toi ximang va 6ng hit. Ximfng theo Sng din tdi bubng tach 3. & day
né tach khoi khong khi. Budng téch lam kin c6 dang hinh phéu. Ong din vao budng
tich theo hudng ti€p tuyén do d6 ximang dap vio thanh budng, mét e 46 va roi xudng
dudi d€ x& vat lidu vao bunke. Sau khi gidi phéng ximing, khong khi duge loc sach rbi
tdi bom chin khong di ra ngoii.

I8

Hink 2.38 : Mdy 15 rdi kidu hiit
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May do tai kiéu hit - ddy thi duge ldp them bom nén khi kiéu vit 4 va budng tron
5 (hinh 2.38). Khong khi nén tir mdy nén khi dwa vao budng tron hoa tron voi ximang
réi theo durdng dng ddy 1én sild chua.

2. Xe ché ximang réi

Loai xe nay ding dé chd ximang rdi tr nha mdy Ximang tdl nha mdy b&tong, tram
tron hay cong trudng xay dyng Ién. Xe chd ximang (hinh 2.39a) gbm
sitec-somi -romooc 2 dit 1én ddu kéo nghigng 6 - 8° vé& phia do tai, he théng nap va X4
ximang. Sitec - romooc ¢6 thé tach rieng khoi diu kéo nhd chan chdng 3 do. Trong
sitec 12 tdi khi 1am bidng vai chuyén dung 15.

Ximang dua vao sitec qua cira 1 theo nguyén t4c hut (hinh 2.39b). Thiét bj nap gém
miéng hit 6 va 6ng mém 7, ong phan phoi 9, bom chan khong 4 va lugi lgc 5. bom
chan khong hoat dong nho dong co Otd va cé thé 1am viéc & ch€ do bom hit khi nap
va ché d& may nén khi khi do tai. Cac ludi loc 11 va 5 lam nhiém vu loc khong khi.
Trong sitec ¢6 14p tin hi¢u bdo mic ximéing 10 va ap k&€ 12. Trong hé thdng con ¢O6 Cac
van nguoc chidu 13, 14 va van an toan 16. Khi dg tAi bom - mdy nén khi dua khong
khi nén vao sitec qua tii khi 15. Khi dat téi ap lyc lam vige 0,15 - 0,20MPa s& md¢ van
do tai 8 ; fic nay ximang duoc bao hoa khong khi co tinh linh dong cao duge ddy lén
sild chira ximang, 1&n cao tdi 25m. Tai trong clia cic xe ché ximing 123, 5,8, 13 va 22t

Pudng dng van chuyén congteno (hinh 2.40) ¢6 duong kinh 0,8 - 1,6m va chiéu dai
t¢1 vai km. Trong 6ng ngudi ta bo tri cdc congiena ¢6 cdc con lan ti 1én thanh ong. Dé
lam kin gitra cac doan 6ng la cic vong dém. Dudi tac dong cla dong khi cdc congteno
c6 thé chay trong 6ng véi téc d6 30 knvh va tdi trong mbi congteno 2 - 3t.

a} 1 2

Hink 2.39 : Xe cho ximdng roi
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Hinh 2.40 : So dd duong éng vidn chuyén céngteno

§2.6. MAY XEP DO

Trorig xay dyng may xép do dung dé bdc do vat lieu ¢ dang khoi hay dang roi va
d& hang tir phuong tién van chuyén, chuyén va dat trong pham vi cOng truong. Chuing
ciing 12 may nang - chuy€n banh 16p hay béanh xich.

Cic loai may x&p do ciing duoc chia ra lam loai hoat dong theo chu ki va hoat dong
lien tuc. Loai hoat dong theo cha ki ¢d tinh van néng hon va c6 thé st dung trong cac
didu kien khac nhau khi thay d8i cdc thi€t bi lam viéc thay the. Loai hoat dong lién tyc
dwoc st dung khi cdn boe, van chuyén va x&p do khdi lugng vat liéu 1on hodc khi qua
trinh lam viéc cdn phai lién tuc nén it dugc st dung.

May xép do thuong ding 2 loai chil y&u : xe nang hang va may xic 1at mot gdu.
1. Xe niang hang

Mot dang thiét bi chinh cdia xe ning hang la dia nang ding dé ludn dudi vat nang.
Xe nang hang kiéu dia nang dung d€ bdc x&p, van chuyén sin phim betdng ¢t thép,
khay gach, thiét bi, gd x&, thép dinh hinh.

Xe nang hang dugc ché tao tir cic cum cla otd {cau xe, hop s3, co cau lai, hé thong
phanh...) lip dong co d6t trong hay dong co dién chay bing acquy. Tat ca céc & hop
(hinh 2.41a) Yip trén khung di chuyén, khung nay lai dit 1én cac cau xe trude 12 va sau
11 ciia xe. Khic vdi 6td binh thudng, ddng co va cic banh xe didu khién bd tri & phia
sau, con cdu trude c6 banh xe kép lai d& & phia trude. Nho vay ma phin trude ciia xe
nang hang cé thé ti€p nhén tai trong cla thi€t bj lam viéc va vat nang, Xe néng hang
cin 1am viéc trén nén cimg va biing phing. Viec bd tri cdc banh xe didu khi€n & phia
sau lam cho xe ¢é tinh Jinh hoat cao.
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Co ¢y nang cia xe (hinh 2.41a.c) gdm khung dung 2 ldp trén khung ciia xe, khung
co thé ddy ra 4 vi ban nang 8 ¢6 dia ning 5. Dia ning co thé nghiéng vé& phia trude 3
- 4° vi nghiéng vé& phia sau 12 - 15° nhé hai xilanh d€ dam bao Sn dinh khi di chuyén
hang. Khung 4 di chuyén theo ranh din huong cua khung chinh nhe xilanh 1. Than
wilanh 1 1én ddm ngang cia khung chinh & phia dudi, con pilong 3 vi cin ddy 10 lign
k&t ban 1& vii ddm trén 6 cla khung 4. Ddng théi dan nang di chuyén theo rinh din
hudng ciia khung nhér palang nghich kiéu xich. Palang ghm hai dai xich 9 vong qua hai
dia xich 7 dat tai ddm trén cla khung 6. Mot ddu xich bit véi khung chinh con didu kia
bit v ban nang. Nhér vy t6¢ dd va hinh trinh cda ban ning lém gdp hai 14n toc do
vi hanh trinh cda cdn ddy.

Xilanh hoat dong nhér bom thiy lye duge din dong bdi ddng co clia xe ndng hing.
Hé théing lai duge cudmg hoéa thdy lye wong tu nhu da trinh bay & §1.6. Xe ning hing
thuémg co siic nang 3 - 5t (riéng cic xe niang conglenc ¢ stre nang hang chyc tin : 15
- 451) (hinh 2.41b), v&i chifu cao ning t&i 6m va toc dd di chuyén khi c¢é hang tdi
20km/h v chay khong tii t6i 40 kmv/h. Xe ning hang con ¢ cic thi€t bj lam vigc thay
thé nhur gdu ngoam, cdn vi cic thi€t bj khiac nhim da dang hoa linh vie sir dung.

Hinh 2.41 : Xe nang hang

2. My e 13t

Co ciu lam viéc chi y&u cua maiy la glu xuc dé bose xic, di chuyén vat lid¢u réi nhu
cdt, di s6i va ddt cdp 1 va IL Thong s6 chi yéu cla mdy xuc 13t la stc nang clia mdy ;
loai nhe (0.6 - 2,00), loai trung binh (2.0 - 4,01). loai ning (4.0 - 10t) va lém hon. Cing
cd thé phan loai theo dung tich glu, theo cong sudt dong co. Cac logi miy xidc 13t cua
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hiang Catepillar c6 dung tich gau xic t6i 8 - 10m?, trang bi dong co t&i 500 - 900kW.
Di c6 loai méy xtic lat ¢6 dung tich gdu xic 20m? voi cong sudt dong co 1500kW. Cac
loai may xtc lat hién nay thudng cé co cdu di chuyén banh 16p cé t6c do va tinh co
dong cao. Mdy co s& clia may xtic 1at la satxi banh 18p chuyén dung gdm hai ban khung
n6i v&i nhau biing khdp ban 1& nén rat linh hoat khi quay vong (c6 thé quay 40° vé hai
phia). Cac loai may xic lat banh xich tuy ¢6 kha nang thong qua lon nlumg kém linh
hoat ngay cang it sit dung. Truyén lyc cda mdy xiic lat thuong la truyén dong thay lyc.
hop s6 ba tdc do ti€n ba tdc do 101 vi mdy xdc 1at Jam vige ludn ludn thay ddi hudng.
Phd bign hién nay thuémg s& dung céc loai may xdc 14t d6 phia trude va quay ban vong.

My xiic ldt d6 phia truéc. Logi mdy nay chi cho phép xic va d6 vat ligu & phia
trude may. Thi€t bi xdic gdn v6i khung may 6 biing khop ban I¢ (hinh 2.42) gém gau,
can, co céu tay don va cdc xilanh thdy lyc hoat dong hai chidu. Gdu 1 ldp trén cén 4,
cac cdp don ganh 3 thanh quay 2 duge diéu khién bing hai xilanh thly luc lat gau 5.
Cac xilanh thdy lyc 7 thuc hién ning ha cdn. He thong dan dong thdy lyc cho phép
thay d8i tdc do trong pham vi rong mot cach ém diu va ngan ngira qud tai mot cdch tin
cay. Qua trinh lam viéc clia may xdc 1at gém cédc nguyén cong sau : di chuyén xe tdi
noi xde vat lieu va déng thoi ha gau, nho lyc ddy ciia xe (t¢i hang chyc tdn) glu in
sau vao ddng vat lieu, nang cin va gdu, 10i va vin chuyén vat ligu t6i noi 46 va lat gdu
thue hien d8 vat liéu lén xe hay chat thanh d8ng. Trén cdc loai mdy xuc 14t hign dai
(thi dy nhu may xtc 1at 992D cha hang Catepillar) thudng bo tri dong co ¢d cOng sudl
I¢n, khép ndi thiy lyc, banh xe bo tri bd thay d8i téc do bang bd truyén hanh tinh c6
thé lam ting luc kéo khi cdn thiét va hé théng phanh kiéu nhiéu dia hoat dong trr ddng
va c6 thé didu khién bing tay.

a)

Hinh 2,42 ; Mdy xiic lgr d6 pnia irtroc
a) Ser d6 két cdu ; b) So dd déng hoc.
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Mady xic ldt qua niia vong (hinh 2.43) khac véi loai mdy trén loai nay ¢6 thé d& tai
& phia truéc va ci vé hai bén mot goc 90° nén ¢é thé rit ngdn thoi gian quay vong va
cho phép lam viéc & dia ban chat hep. K&t cdu cda loai nay khac vai ki€u trén & chd
thiét bj xuc 1dp trén bé quay 1, bé nay lai ti 1én khung di chuyén 3 qua co cdu d¢ - quay
2. Bé quay hoat dong nho céc xilanh nim ngang 4 cé cin ddy n6i vdi nhau bing xich .
5 vong qua dia xich 6 (hinh 2.43b).

Ngoai giu 12 bo phan lam vi¢c chinh cda may xiic 1at, con cdc thiét bi thay th& khac
A€ thue hign céc cong viec da dang (hinh 2.44). '

Nang sudt ki thuat cda may xudc 1at ¢é ké dén tinh chdt cla vat lieu va diéu kién
lam viéc.

Khi xdc vat ligu rdi

q - kg 3
Q= 3600TCk.kI.k1 , m’/h

Trong do :

q - dung tich gdu, m?;

kq - hé so diy giu.

Tk - thoi gian mdt chu ki lam viéc, s ;

k; - he s0 toi cha vat liéu ;

K, - 0,85 + 0,90 - h¢ s6 ké dén didu kién lam viéc cu thé.

Hinh 2.43 : May xic I§t quay nia vong
a) So do két cdue ; b) So dé co cdu quay bé may.
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Hinh 2.44 : Cdc thiét bi thay thé ciia mdy xiic gt

Thoi gian mot chu ki lam vige gém thai gian xic va dua v& vi tri van chuyén, thoi
gian vin chuyén, thoi gian d8, thai gian quay vong va ti€n v& noi xuc.

D¢ dat duoc ning suat ki thuat 16n nhat cdn vach ra so dé va té chic lam viee hep
If, Iya chon t6c¢ d¢ lam viéc t8i wu, phat huy hél cdng suit clia may. Ngiy nay may xic
lat 1a thiét bi xdc, van chuyén vat ligu toi lén cac phuong tién van chuyén khac nhu 6t6
rdt hi¢u qua, trong nhiéu trudng hop hon hén khi dung cic loai may dao mot gdu vé
tdt cd cdc thong s& kinh t€ - ki thuat nhu nang suat, gia thanh mot don vi san phim...
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