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Chuong 7

TRANG BI DPIEN CAC MAY NANG - VAN CHUYEN

7.1 Khai niém chung

Sy phat trién kinh té ctia mdi nudc phu thudce rat nhiéu vao murc d co gioi
hoa va ty dong hoa cac qua trinh san xuat. Trong qua trinh san xuét, cac may
nang - van chuyén dong mot vai tro quan trong, dam nhiém van chuyén mot
khéi luwong 16n hang hoa, vat liéu, nguyén li¢u, thanh pham va ban thanh
pham trong cac linh vuc khac nhau cua nén kinh té qudc dan. Cac may nang
- van chuyén 1 cau nbi giira cac hang muc cong trinh san xudt riéng biét,
gifra cac may cong tac trong mot day chuyen san Xuat v.v..

Tinh chat va sO lugng hang hoa cén van chuyén tuy thuoc vao dac thu cua
qua trinh san xuat. Vi du trong mot xi nghiép luyén kim c¢6 10 cao ning suat
1000 tin gang/ngay dém, can phai van chuyén 1én 16 cao véi do cao tdi 36m
khoang 2000 tdn quing, 700 tin phy gia va 1200 tin than coc bang cac loai
xe kip di chuyén theo mat phang nghiéng.

Trong nganh khai thdc mo, trén cac cong trinh thuy loi, trén cac cong trinh
xdy dyng nha may thuy dién, xay dung cong nghiép, xay dung dandyng v.v..
phan 16n cac cong viéc ning né nhu bdc, xtc, ddo, khai thac quing va dat da
déu do cac may ning - van chuyén thuc hién.

Vi€c sir dung cac may nang - van chuyén trong cic hang muyc cong trinh
16n da lam giam dang ké thoi _gian thi cong, giam bot dang ké s6 luong cong
nhan khoang 10 1an. Vi du néu ding mot cin cau thap trén cac cong truong
xay dung cong nghiép hodc xay dyng dan dyng c6 thé thay thé cho 500 cong
nhan, con néu ding mot may xtc ¢& 16n dé dao hao hoic kénh muong khi
xay dung cac cong trinh thuy loi hodc trong cong viéc cai tao dién dia c6 thé
thay thé cho 10.000 cong nhan.

Trong céc nha may ché tao co khi, may nang - van chuyén chu yeu dung dé
véan chuyén phoi, thanh phim va ban thanh pham tir may nay dén may khac,
tir phan xudng nay dén phan xuong khac hodc van chuyen vao kho luu gitr.

Hién nay, may nang, cac loai thang may dugc lap dat trong cac xi nghiép
cong nghi€p, trong cac nha 6 cao tang, trong cac toa thi chinh, siéu thi, trong
céc nha ga cua tau dién ngdm dé van chuyén hang hoa va hanh khach.

Trong néng nghi¢p, cdc may nang - van chuyen trong cong nghiép ciling
nhu trong néng nghiép nhu mét phuong tién dé co gidi hoa va tu dong hoa
cac qua trinh san xut 13 mot yéu td quan trong nham lam ting ning suét va
chat luong san pham ciing nhu giam nhe stc lao dong ctia con nguoi.

7-2 Phén logi cdc mdy néing - vin chuyén

Céac may nang van chuyén c6 két cau hinh dang, kich thudc rat da dang tuy
thudc vao tinh chat dic diém cua hang hoa can van chuyén, kich thuérc, sb
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lugng va phuong véan chuyen cua hang hoa. Vi vy viéc phan loai cac may
nang - van chuyén c6 thé dya trén cac dic diém chinh dé phan thanh cac
nhom may sau: (hinh 7-1)

a) Theo phwong vdn chuyén hang hod

- Theo phuong thing dung (thang may, may nang).

- Theo phuong nam ngang (bang ti, bang chuyén)

- Theo mat phang nghiéng (xe kip, thang chuyén, bang tai).

- Theo cac phuong két hop (cau truc, cau truc cang, cau tryc chan de)

b) Theo phuong phdp di chuyén ciia cdc co cdu

- Lap dit ¢6 dinh (thang may, thang chuyén, bang tai).

- Di chuyén theo dudng thang (cau tryc cang, cau truc chan dé, cong truc,
can cau thap v.v..)

- Quay tron véi mot goc tdi han (can cau thap, may xtc v.v...)

¢) Theo co cdu bdc hang hod

- Co cdu bdc hang 1a thung, cabin, gau treo. ..

- Dung moc, xich treo, bang.

- Co cdu bdc hang bang nam cham dién (can cau tir).

d) Theo ché dé lam viéc

- Ché do lam viéc dai han (bang tai, bang chuyén,  thang chuyen)

- Ché d6 ngan han lap lai (may xuc, thang may, cau truc, can tryc).

e) Theo phirong phap diéu khién

- biéu khién bang tay.

- Piéu khién ty dong.

- Hé théng diéu khién hé.

- Hé thong diéu khién kin.

- Bicu khién tai cho.

- biéu khién c6 khoang cach.

- Piéu khién tir xa.

Trong cac may nang - van chuyén, don gian nhat 13 nhimg méy van chuyén
hang theo moét phuong (thang may — mdy néng theo phuong théng dang,
bang truyén va bang tai — theo phuong nam ngang, thang chuyen va duong
goong treo theo mat phang nghiéng) chi c6 mot co cau truyén dong di
chuyen 1 co cdu nang hodc co cu di chuyen Con nhiing may nang van
chuyén phuc tap hon do la may xic, can cau, cau truc, may xuc c6 hai hoic
ba co ciu di chuyén, di chuyen theo tirng phuong riéng biét hodc cung mot
lac thuc hién cac phuong két hop.

Ché d6 lam viéc cta cac mdy nang - van chuyén anh hudng rat 16n trong
viéc tinh chon cong suét dong co truyén dong, thiét ké, tinh chon hé truyén
ddng cling nhu so d6 diéu khién toan may.
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Hinh 7-1. Mot b may nang van chuyén dién hinh
a) Céu truc; b) Cong truc chuyen tai; ¢) Cau truc chan dé; d) Can cau cang; e) Can cau thap
f) Thang may; g) My xutc gau thuan; h) Cau truc luyén thép; i) may xtc gau treo; k) Bing tai
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Piéu khién bang tay chi dung ddi vOi nhiing may néng - van chuyen don
gian, khong yéu cau diéu chinh tron téc do dong co truyén dong, tan sb dong
- cat dién khong 16n va thuong sir dung ddi v6i nhiing may c6 cong suat
truyén dong bé.

Diéu khién tu dong dugc st dung rong rdi trong cic may ning - van
chuyén dung hé truyén dong phic tap ( hé MPKD-D, hé KPT-Db, hé T-D
V.V...)

Viéc phan loai cic may nang - van chuyen nhu trinh bay trén day khong
phan anh toan bd chirc ning lién quan dén qua trinh san Xuat ma cac may
thyc hién, nhung ciing gitip chung ta c6 mot khai niém tong quan vé cac
phuong phap va dang van chuyén hang hoa thong dung nhat.

7-3. Dic diém dic trung cho ché dé lam viéc ciia hé truyén dong mdy
néng- vin chuyén

1. Cac may nang - van chuyén thuong duogc lap dat trong nha hodc ngoai
troi. Moi truong 1am viée cliia cac may nang - van chuyén rat khac nghiét,
dic biét 1a ngoai hai cang, cac nha may hoa chét, cac xi nghiép luyén kim...
noi ma nhiét d6 thay doi 16n, nhiéu byi, d6 4m cao va c6 nhiéu chat khi dé
gay chay, nd.

2. Ché d6 lam viéc cta cac mdy nang - van chuyén rat ning né: tan sé dong
- cat dién 16n (c6 khi t6i 600 1an/gid), mé may, dao chiéu quay, him may
lién tuc.

Do6i véi bang chuyén va biang tai co rat nhiéu 6 d& nén khi nhiét d6 moi
truong giam xudng, yéu cdu mémen mé mdy phai 16n hon & nhiét d6 binh
thuong. Pbi voi hé truyén dong biang tai va bang chuyén phai dam bao khoi
doéng dong co truyén dong khi day tai, dic biét 1a mua dong, khi nhiét do
moi truong giam, 1am ting momen ma sat trong cic 6 d&, mémen can tinh
dang ké (M,).
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Trén hinh 7-2 biéu dién mdi quan hé phy thudc giita mémen can tinh va
téc do cua dong co: M, = f(o). Trén d6 thi ta thdy rang khi ® = 0, momen
can tinh M, 16n hon (2 + 2,5) 1an Mc tng véi téc d6 dinh muc.

Mot 5O mdy nang - van chuyen khéc nhu: thang chuyen may xac nhiéu
gau, mot sb may nang co so d6 dong hoc phuc tap déu co dic diém khoi
d6ng nhu bang chuyén.

3. Phy tai cua cac may nang - van chuyen thay doi trong pham vi rt rong
nhu co cAu ning ha cta may xic va cau truc, thang may v.v..

Trén hinh 7-3 biéu dién su thay doi cia mémen dong co truyén dong cac
co céu cua cau truc phu thudc vao tai trong. Khi khong co tai trong (ché do
khong tai) moémen tai ciia dong co khong vuot qua (15 + 20)%Man - d6i vai
dong co nang cua cau truc co co cau bdc hang dung moéc, 50 YoMam - d6i vOi
dong co cta co cau boc hang 1a gau ngoam, (35 =+ 50)%Mam - d6i vOi co cau
di chuyén xe con va (50 = 55)%Mam - d6i voi co cau di chuyén xe cau.

4. Trong mot sO may nang Van chuyen yéu cau qué trinh tang toc Va
giam toc xay ra ém véi tri s6 gla toc gio1 han cho phep. Neu tri sO gia toc
vuot qua gidi han cho phép ddi voi co cdu nang - ha cua cau tryc sé gay ra
dut cap, hong banh rang trong hop tdc do, con dbi voi thang mdy va thang
chuyén s& gy ra cam giac kho chui cho hanh khach, anh huong dén d6 dimng
chinh x4c cta budng thang. Béi vdy, mémen dong co truyen dong khi m&
may va khi ham dung phai duoc han ché phu hop v6i yéu ciu ki thuat an
toan.

7- 4Cdc hé truyén dong dung trong cac mdy ndng vin chuyén

Hién nay, hé truyén dong dién trong cac may nang - vén chuyen dugc st
dung pho bién hé truyén dong dién voi dong co dién mot chleu va dong co
dién xoay chiéu. Xu huong chinh khi thiét ké va ché tao hé truyen dong dién
cho cac mdy nang - van chuyén la chon hé truyén dong dién voi dong co
xoay chiéu vi c6 hiéu qua kinh té cao, dat yéu ciu vé dic tinh khai dong
cling nhu dic tinh diéu chinh,

De dap ung cac yéu cau vé an toan, do tin cay khi lam viéc dai han cua hé
truyen dong cac may nang - van chuyén, nang cao tudi tho cac khi cu diéu
khién, trong mach diéu khién cac may nang - van chuyen nén dung cac phan
tu khong tiép diém thay thé cho cac phan tur tiép diém (nhu role hodc cong
tac to). Mach diéu khién duogc xdy dyng tur cac phan tir khong tiép diém nhu:
phan tir dién - tir, phan tir ban dan (diot, transisto) hodc cac loai IC logic.

Nhitng nam gan ddy, do su phét trién nhanh cua k§ thuat ban dan va ky
thuét bién doi dién nang cong suat 16n, cac hé truyén dong dién cho cac may
nang - van chuyén da dung cang ngay cang nhiéu céc bo bién doi Thyristor
thay thé cho cac hé truyen dong dung bo bién doi quay (may dién khuéch dai
va khuéch dai tir). Bo bién d6i dung Thyristor ¢6 nhiéu wu diém hon han so
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v6i cac bo bién doi ké trén: quan tinh nhé, d§ tdc dong nhanh, d§ nhay cao
hon, kich thudc va khdi lugng bé hon, cac chi tiéu vé kinh té k¥ thuat cao
hon.

Trong can truc va cau truc thudng dung hai h¢ truyén dong. Pbi véi cac
loai cau tryc va can truc ¢ cong suat dong co khong 16n thuong dung hé
truyen dong mot chidu véi bo bién doi dung Thyristor (bg chinh luu c6 diéu
khién) cho phep diéu chinh toc d6 bang phang voi dai diéu chinh D=30:1.

Con ddi véi cau truc va can truc ¢ cong suét dong co truyén dong trung
binh va l6n thuong dung hé truyen dong xoay chiéu. Piéu chinh téc d6 dong
co khong d6ng bd thuc hién bang hai phuong phéap: thay d6i dién ap dit vao
day quéin stato dong co bang bo diéu ap xoay chiéu ba pha (PAXC) dung
tiristo va xung dién trd roto dung Thyristor dé thay d6i dién tré phy trong
mach roto.

Péi v6i thang may va may nang, dung h¢ truyén dong T-D thay thé cho hé
F-b cho phép han ché dugc gia toc va do giat trong mot gioi han xac dinh
nho thiét 1ap duoc lugt thay d6i toc do tdi uu nhat trong qua trinh qué do.

Trong cac h¢ truyen dong may xuc cong suét 16m, cac cudn day kich tir clia
mdy phai dugc cap ngudn tir cac bo bién d6i dung tiristo (bd chinh luu c6
diéu khién) thay thé cho may dién khuéch dai va khuéch dai tir. Con trong
may cong suit nho va trung binh bd bién d6i tiristo thay thé cho mdy phat
mot chiéu.



