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Song song vdi su phat trién kinh t€ 12 su phat trién khoa hoc, ky thuat,
trong linh vuc dién-dién ti-tin hoc. Dan dén su thay déi rat sau sic ca vé ly
thuyét, thuc t€, trong cac Iinh vuc diéu khién tu dong hod cdc qué trinh cong
nghé. Diéu nay trudc tién phai ké dén su ra doi va ngdy cang hoan thién cia
k¥ thuat vi mach dién twr, k¥ thuat vi xt 1y, k¥ thuat vi tinh, két hgp véi cac bo
bién d6i dién tir cong sudt.

Chinh vi vay phan 16n cdc mach diéu khién ngay nay, nguoi ta dung k§
thuat s6 véi cdc chuong trinh phan mém don gian, linh hoat, dé dang thay d6i
duoc cau tric tham s6 hodc céc luat diéu khién. Do d6 né lam tang toc do tac
dong nhanh, c¢6 do chinh x4c cao cho hé théng diéu khién, né 1am chudn hod
cac hé thong truyén dong dién va cdc bo diéu khién tu dong hién dai, c6 dic
tinh 1am viéc rat khdc nhau. Mot trong céc ting dung dé chinh 1a bo diéu khién
lap trinh viét tat 1a PLC (programmable logic control), dang duoc sitr dung kha
rong rai va uu viét hién nay.

Véi ky thuat vi xt 1y tién ti€n, két hop vé6i cac phan mém PLC c¢6 rat
nhi€u tinh nang wu viét. N6 cho phép giai quyét hau hét cic bai toan k¥ thuat,
thudc moi linh vuc trong cudc séng va san xuat tir don gian dén phiic tap, dem
lai hiéu qua kinh t&€ cao va thoi gian van hanh kha nho, kich thudc gon nhe, dé

van chuyén va bao quan.



Dic biét trong linh vuc van chuyén hang ho4 va con ngudi ¢ nhitng toa
nha cao tang trong cac khu cong nghiép, nha may, cong s&, bénh vién, truong
hoc, khdch san...D¢€ giai quyét bai todn nay, ngudi ta trang bi mot loai phuong
tién van chuyén, duoc goi la thang mdy. Thang may 12 mot thiét bi van chuyén
ngudi va hang hoa theo phuong thing ditng trong cc tod nha cao ting, chinh
vi vy, tit khi xuat hién dén nay thang may luén luén duoc nghién ctu, cai
tién, hién dai hoa dé dap tng nhu c4u ngay cang cao clia con ngudi.

Mot trong nhiing ing dung quan trong cia PLC duoc dé cap dén trong
khuon khé clia d6 4n nay 1a viéc ting dung vao diéu khién thang may cho toa
nha 5 tang.

Noi dung ban d6 an gébm 5 chuong:

Chuong 1 :Khdi niém chung.

Chuong 2 :Khdo sat dic tinh ciia thang mdy va cdc yéu ciu diéu khién.

Chuong 3 :Chon phuong an thiét k&€

Chuong 4 :Thiét k&€ mach luc va mach diéu khién cho thang mdy.

Chuong 5 :Giéi thiéu va xay dung hé diéu khién PLC.



PHAN I
GIGI THIEU VE KY THUAT THANG MAY



Chuong 1

KHAI NIEM CHUNG

1.1LKHAI NIEM VE THANG MAY

Thang may la loai mdy nang chuyén dung, dat c6 dinh, lam viéc theo
chu ky, dung dé van chuyén nguoi va hang hod, vat liéu ... Tir d6 cao ndy dén
do cao khac theo phuong thang ditng hoic nghiéng mot géc 15° so véi phuong
thang ditng theo mot tuyén da dinh sin.

Pic diém van chuyén bang thang mdy so véi cdc phuong tién khac 12
thoi gian clia mot chu ky van chuyén bé, tdn suét van chuyén 16n, déong md&
mdy lién tuc. Ngoai y nghia vé van chuyén, thang may con 1a mot yéu t6 1am
tang ve dep va tién nghi cta cong trinh.

Nhiéu quoc gia trén thé€ gidi da quy dinh, d6i véi cac toa nha cao 6 ting
trG 1én déu phai dugc trang bi thang mdy, dé dam bao cho ngudi di lai thuan
tién, ti€t kiém thoi gian va tang nang xuat lao dong. Gia thanh ctia Thang may
trang bi cho cong trinh chiém khoang 6% dén 7% la hgp 1y. Doi véi nhitng
cong trinh dac biét nhu bénh vién, nha may, khach san...Tuy s6 ting nho hon
6 nhung do yéu cau phuc vu, van phai duogc trang bi thang mdy. Véi cac nha
nhiéu ting co chiéu cao 16n, viéc trang bi thang may 1a bat buoc dé phuc vu
viéc di lai trong toa nha. Néu van dé van chuyén ngudi, hang trong nhiing toa
nha nay khong dugc giai quyét thi cidc du an xay dung cac nha cao tang khong
thanh hién thuc.

Thang mdy 12 mot thié€t bi van chuyén, doi hoi tinh an toan nghiém
ngat, n6 lién quan truc ti€p dén tai san va tinh mang con nguoi, vi vy yéu cau
chung d6i v6i thang may khi thiét k€, ché tao, 1ap dat, van hanh, sir dung va
stra chita phai tuan thu mot cdch nghiém ngit cdc yéu cau vé ky thuat, an toan,

duogc quy dinh trong cdc tiéu chudn, quy trinh, quy pham vé thang mdy.



1.2.PHAN LOAI THANG MAY

Thang mdy dugc phan thanh nhiéu loai khac nhau, phu thudc vao tinh
chét, chic nang. Vi du nhu phan loai theo hé dan dong cabin, theo vi tri dat bo
kéo toi, theo hé thong van hanh, theo cong dung...
1.2.1.Phan loai theo chirc nang.

Thang may tré nguoi, c6 gia téc cho phép dugc quy dinh theo cam giac
cua hanh khéch(gia t6c t6i wu a< 2m/s?).

Thang may dung trong cac toa nha cao tang, c¢6 toc do trung binh hoac
16n doi hoi van hanh ém, an toan va c6 tinh them m¥ cao.

Thang mdy ding trong bénh vién, khu di€u dudng ...cé kich thudc
buéng thang 16n, dé chia biang ca hodc giwdng bénh cling véi bac si, nhan
vién va cac dung cu cap ctu kém theo.

Thang mdy dung trong hAm mo, xi nghiép, phai dap tng duoc céc diéu
kién lam viéc nidng né trong cong nghiép, chiu su tdc dong 16n clia moi trudng
nhu: Do 4m, hod chat, nhiét do cao, su an mon...
1.2.2.Phan loai theo téc do dich chuyén.

Thang may c6 toc do thap V<lm/s.

Thang may c6 toc do trung binh V=1-2,5m/s.

Thang may c6 toc do cao V=2.,5- 4m/s.

Thang may c6 toc do rat cao V= 5m/s.
1.2.3.Phan loai theo tai trong.

Thang may loai nho c6 Q<500Kg.

Thang mdy loai trung binh c6 Q=500- 1000Kg.

Thang may loai 16n c6 Q=1000- 1600Kg.

Thang may loai rat 16n c6 Q> 1600Kg.



1.2.4.Phan loai theo vi tri dat b6 kéo toi.

Hinh:1.2. Thang may c6 bo toi dat phia duéi giéng thang.
Thang may c6 bd kéo toi dat phia trén gi€ng thang.

Thang may cé bd kéo toi dat dudi giéng thang.



1.2.5.Phan loai theo hé thong van hanh.
Diéu khién trong cabin.
Diéu khién ngoai cabin.
Diéu khién ca trong va ngoai cabin.
Loai ban tu dong.

Loai tu dong.

1.3 KET CAU CHUNG CUA THANG MAY

Céc loai thang mdy hién dai, c6 két cdu phic tap, nham nang cao niang
suat van hanh, c6 do tin cay, an toan cao. T4t ca cac thiét bi dién duogc lap dat
trong buong thang va budng may.

C4c thiét bi chinh cua thang mdy gom cé: Buodng thang, toi nang, cap
treo budng thang, doi trong, dong co truyén dong, phanh ham dién tir va cac
thiét bi diéu khién khdc. Tat ca cdc thiét bi cta thang mdy duoc dit trong
giéng buong thang (khoang khong gian tir tran cta ting cao nhat, dén muc sau
nhat cua tdng mot), trong budng may (trén san ting cao nhat) va hé budng

thang (dudi muc san tangl).
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Hinh:1.3.So d6 két cdu va bd tri thiét bi ciia thang mdy.
1.Dbong co dién chinh,2.Puly,3.Cip treo,4.B60 han ché toc do,5.Budng
thang,6.Thanh dan huéng,7.Ddi trong,8.Tru c¢6 dinh,9.Puly dan huéng,10.Cap

lién dong,11.Cap cap dién,12.Dong co dong ma cua.



1.3.1.Trong giéng thang.

Buéng thang: Budng thang con dugc goi 1 cabin, 12 phan chuyén dong
thang ding, truc ti€p mang tdi. Khung buéng thang dugc treo trén puly quin
cdp. Thong thudng la cdp doi hodc cdp 4, nham tang do bam va tang do bén co
khi. Buéng thang dugc di chuyén trong giéng thang, doc theo cdc thanh dan
huéng. Trén néc budng thang c6 lap dat phanh bao hiém, dong co truyén dong
déng md cira budng thang. Trong budng thang lap dat hé thong bdm diéu
khién, hé thong dén bdo, dén chiéu sdng budng thang, cong tic dién lién dong
vGi san cua budng thang va dién thoai lién lac v6i bén ngoai trong truong hop
mat dién.

Buong may:Phan may thuong dat trong budng mdy, bd tri & tang trén
cung cua giéng thang. Phan mdy c6 dong co kéo ndi véGi puly qua hop s6 giam
toc. Ti s6 truyén ctia hop s i=18-120. Ngoai ra buéng mdy con duoc trang bi
mot phanh co khi bao hiém, khi ¢6 dién ma phanh duogc Iuc dién tir hit tich
khoi puly, khi mat dién khong con luc dién tir , luc 10 so s& ddy ma phanh ép
chat puly va lam cho budng thang dimg chuyén dong. Phanh bao hiém thuong
dung trong truong hop mat dién, dat cap hoac toc do vuot qua mitc cho phép
tr 20-40%.
1.3.2.Thiét bi lap dat trong ho giéng thang.

Trong ho giéng thang 1ap dat hé thong giam séc. Hé thong giam sdc 10
so, hé thong giam séc thuy luc, ching ¢6 tac dung gitp cho thang dung lai nhe
nhang, khi n6 c6 thé di qua gi6i han dudi.
1.3.3.Thiét bi lap dat trong buong may.

Co cau nang dugc lap dat trong buéng may, gom c6 hé thong toi nang,
ha buéng thang tao ra luc kéo chuyén dong budng thang va déi trong. Co cau
nang gom c6 cac bo phan sau: Bo phan kéo cap (puly hoac tang quéin cap),
hop téc do, phanh ham dién tir va dong co truyén dong. Tat ca cdc bd phan
trén dugc lap dat trén tdm d€ bang thép. Trong thang may thudng ding hai co

cau nang. Co cau nang c6 hdp so, co cdu nang khong cé hop so, co cau nang



khong ¢6 hop so6 thuong dung trong cac thang may toc do cao.Tu dién la noi
dat cdc khi cu dién trong mach luc hodc mach diéu khién. Bo phan han ch€ toc
do 1am viéc phoi hop v6i phanh bao hiém béng cép lién dong, dé han ché toc
do di chuyén ctia buéng thang.

1.3.4.Ray dan hudng.

Ray dan huéng duoc 1ap dat doc theo giéng thang, din hudng cho cabin
va d6i trong, chuyén dong doc theo giéng thang. Ray dan huéng dam bao cho
cabin va doi trong, luén ndm & vi tri thi€t k€ cua chiing trong giéng thang va
khong bi dich chuyén theo phuong nim ngang trong qua trinh chuyén dong.
Ngoai ra ray dan huéng con phai du ciing, vitng, dé trong luong cua cabin , tai
trong trong cabin tua 1én dan hudng cung cac thanh phan tai trong dong, khi
bo ham bao hiém lam viéc trong trudng hop bi diit cap hoic cabin di xuéng,
vai toc do 16n hon gia tri cho phép.
1.3.5.Giam chan.

Giam chéan duoc 1ap dat du6i ddy ho thang, dé dimg thang va dd cabin
cung doi trong trong trudng hop cabin hoidc doi trong, chuyén dong xuéng
duéi vuot qua vi tri dat ctia cong tic hanh trinh cu6i cing. Giam chan phai ¢
do cao du 16n, dé khi cabin hodc doi trong ty 1én nd, thi c¢6 di khoang trong
can thiét phia du6i phit hop cho ngudi vao trong dé duy tu bao dudng, diéu
chinh, kiém tra stra chita.
1.3.6.Cabin va thiét bi lién quan.

Cabin 1a bo phan mang tai cua thang may. Cabin phai c6 két cdu sao
cho, ¢6 thé thdo roi thanh ting bd phan nho. Theo ciu tao cabin gbém 2
phan:Phan két cdu chiu luc (khung cabin) va cac vach che, tran, san, ching tao
thanh budng cabin. Trén khung cabin c¢6 lap cdc ngdm dan huéng, hé thong
treo cabin, hé thong tay don va bo hdm bao hiém, hé thong cira va co cdu déng
mod cla...ngoai ra cabin cua thang tré nguoi phai dam bao cic yéu cau vé

thong gid, nhiét do va anh sang.
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1.3.7.Khung cabin.

Khung cabin 1a phan xuong song cua cabin. Ching duoc ciu tao bang
cac thanh thép chiu luc 16n. Khung cabin phai dam bao cho thiét k&€ chiu du tai
dinh muc .
1.3.8.Ngam dan hudng.

Ngam dan huéng c6 tic dung dan hudng cho cabin va doi trong, chuyén
dong doc theo ray dan hudng va khong ché dich chuyén ngang ctia cabin cling
doi trong trong giéng thang khong vugt qua gia tri cho phép. C6 hai loai ngam
dan huéng,ngam truot va ngam con lan.
1.3.8.Hé thong treo cabin.

Do cabin va doi trong duoc treo biang nhi€u soi cdp riéng biét, cho nén
phai c6 hé thong treo dé dam bao cho cic soi cdp nang riéng biét, c6 do cing
nhu nhau. Trong trudng hop nguoc lai, sgi cap chiu luc cang 16n nhat sé bi qua
tai, con sgi cap chung s€ truot trén ranh puly. Ngoai ra do c6 sg¢i chung, soi
cang, do d6 cac ranh cap trén puly ma sat s& bi mon khong déu. Vi vay ma hé
thong treo cabin phai duoc trang bi thém ti€p diém dién ctia mach an toan, dé
ngit dién dimg thang khi mot trong cic sgi cap chiing qui mic cho phép, dé
dé phong tai nan. Khi d6 Thang mdy chi c¢6 thé hoat dong dugc khi da diéu
chinh do cang clia cdp nhu nhau. Hé théng treo cabin duoc lap dat v6i dam
trén khung ding trong hé thong chiu luc cua ca bin.
1.3.9.Hé thong ctra cabin va cura tang.

Cilra cabin va ctra tang 1a nhiing bo phan ¢6 vai tro rdt quan trong, trong
viéc dam bao an toan va c¢6 anh hudng 16n dén chat luong, nang suat cta thang
may. Hé thong cilra cabin va ctra ting, dugc thiét k€ sao cho khi thang ding tai
tang nao, thi chi dung dong co md ctra buodng thang d6, dong thoi hé thong co
khi gin cira budng thang lién két véi cira tAng 1am cho cira tAng ciing dugc md
ra. Tuong tu khi ctra buong thang déng lai, hé thong lién két s€ khong tac

dong vao cira ting, ma budng thang lai di chuyén dén noi khéac.
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1.3.10.Hé thong can bang thang may.

D6i trong: La bo phan chinh trong hé théng can bang clia thang may.
Dai véi thang mdy c¢6 chiéu cao khong 16n, ngudi ta chon déi trong sao cho
trong luong clia n6 can bang véi trong luong clia cabin va mot phan tai trong
nang cap dién, khong dung cédp hoidc xich can bang. Khi thang may c6 chiéu
cao nang 16n, trong luong cliia c4p nang va cdp dién la dang ké, nguoi ta phai
dung cap hodc xich can bang dé bu trir lai phin tai trong cta cdp dién, nang
chuyén tr nhdnh treo cabin sang nhanh treo d6i trong va nguoc lai, khi thang
may hoat dong.

Xich can bang: Khi thang mdy c6 chiéu cao trén 45m hoic trong lugng
cap nang va cap dién c6 gia tri trén 0,1Q. Nguoi ta phai dat thém cdp hoac
xich can bang, dé bu trir lai phan trong luong cta cap nang, cp dién, chuyén
tir nhanh treo cabin sang nhénh treo déi trong va nguoc lai, nham dam bao mo
men tai twong d6i on dinh trén puly. Déi v6i thang may c6 toc do cao, ngudi ta
thudng dung cép can bing, c6 thiét bi kéo ciang cdp can bing, dé khong bi
xoan. Tai thi€t bi kéo cang cdp can bang, phai c6 tiép di€ém dién an toan, dé
ngit mach dién diéu khién ctia thang mdy. Khi cdp can bang bi diit hoic bi
dan qud 16n va khi ¢6 su c6 véi thiét bi kéo cang cdp can bang.

Cép nang: C6 cau tao bang soi thép cacbon t6t, ¢ gidi han bén 1400-
1800N/mm?*.Trong thang mdy thudong ding tir 3 dén 4 soi cdp bén. C4p nang
duoc chon theo diéu kién sau:

Syax™ N<S,

Suax :Luc cang cdp 16n nhat trong qua trinh lam viéc cta thang may.

S, :Tai trong pha héong cap do nha ché€ tao xac dinh va cho trong bang
cap tiéu chudn, tuy thudc vao loai cdp, dudng kinh cdp va gi6i han bén ctia vat
liéu soi thép bén cép.

n: Hé s6 an toan cua cdp, 1ay khong nho hon gia tri quy dinh trong tiéu

chuan , tuy thudc vao téc do, loai thang mdy va co ciu nang.
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1.3.11.B¢ kéo toi.

Tuy theo so d6 dan dong ma bd kéo toi duge dat & trong phong may,
nam & phia trén, phia duGi hoac nam & canh giéng thang. Bo tdi kéo dan dong
dién, gom c6 hop giam tdc va loai khong c6 hop giam tdc. Daoi v6i thang may
c6 toc do 16n, nguoi ta dung bo toi kéo khong cd hop giam toc.
1.3.12.Thiét bi an toan co khi.

Thiét bi an toan co khi, cé vai tro dam bao an toan cho thang may va
hanh khach, trong truong hop xay ra su ¢6 nhu dut cap, cap trugt trén ranh
puly ma sat, cabin ha véi tdc do vugt qua gia tri cho phép.

Phanh ham dién tir: V€ két cdu, cau tao, nguyén ly hoat dong, giong
nhu phanh ham dién tir dung trong cac co ciu cua cau truc.

Phanh bao hiém: Chitc ning cuia phanh bdo hiém, 1a han ché toc do di
chuyén clia buéng thang vuot qua gii han cho phép va giit chit budng thang
tai chd, biang cdch ép vao hai thanh dan hudng trong truong hop bi dit cap
treo. V& két cdu va cau tao, phanh bdo hiém c6 ba loai:

Phanh bao hiém kiéu ném dung dé ham khan cap.

Phanh bao hiém kiéu kim dung dé him ém.

Phanh bao hiém kiéu léch tam ding dé ham khén cép.

Phanh bdo hiém dugc lap dat trén néc budng thang, hai gong kim truot
doc theo hai thanh dan hudng. Nam giita hai canh tay 1a ddu cta gong kim, ¢6
ném gan chit v4i hé théng truyén luc truc vit, tang-banh vit 4. Hé truyén luc
banh vit-truc vit ¢6 hai dang ren, bén phai 1a ren phai, phan bén trai 1a ren trai.
Khi t6c do ctia budng thang thap hon tri s6 gidi han t6i da cho phép, ném 5 & hai
dau ctia truc vit & vi tri xa nhat so véi tang-banh vit4, 1am cho hai gong kim truot
binh thuong doc theo thanh dan hudng. Trong truong hop tdc do cuia buong thang
vuot quéi gidi han cho phép , tang banh vit 4 s& quay theo chiéu dé kéo dai hai
dau ném 5 vao phia minh, lam cho hai gong kim ép chat vao thanh dan hudng,
két qué s& han ché dugc t6c do di chuyén ctia buéng thang va trong trudng hop bi

dut cap treo, s€ giit chat buong thang vao hai thanh dan huéng.
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roure: flexexel

Hinh:1.4.Phanh b4o hiém kiéu kim (2007).
1.Thanh dan huéng,2.Gong kim,3.Day cap lién dong,4.Tang-banh vit,5.Ném

1.3.13.Cam bién vi tri kiéu co khi.

Trong thang may, cac bo phan cam bién vi tri dung dé Phét Iénh dimg
buéng thang & mdi tAng. Chuyén déi t6c do dong co truyén dong tir t6c do cao
sang toc do thap, khi budng thang dén gin tang can ding va nguogc lai, dé

nang cao do chinh xac ctia budng thang.

Hinh:1.5.Cam bién kiéu co khi (2000).
1.TAm cach dién ,2.Tiép di€ém tinh,3.Ti€p diém dong,4.Can gat,5.Vong dém

cao Su
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1.3.14.Cam bién vi tri kiéu quang dién.

D6i v6i thang mdy toc do cao, néu diing bo cam biéh kiéu co khi, 1am giam
do tin cay trong qua trinh lam viéc. Bdi vay trong cac so do6 khong ché thang may
toc do cao, thudng dung bo cam bién khong ti€p diém kiéu quang dién.

Bo cam bién vi tri dung hai phan tr quang dién, cau tao clia né gdom
khung gid chit U (thuong lam bang vat liéu khong kim loai). Trén khung céch
dién g4 1ap hai phan tlir quang dién d6i dién nhau, mot phan tir phat quang (
diot phat quang) va mot phan tir thu quang (transito quang). D€ nang cao do
tin cay ctia b0 cam bién khong bi anh hudng do sang clia moi truong, thuong
dung phan tir phat quang va thu quang hong ngoai. Thanh gat 3 di chuyén giita

khe hé cua khung ga cac phan tr quang dién.

RTr

Hinh:1.6. Cam bién ki€u quang dién.

Nguyén 1y lam viéc ciia bo cam bién kiéu quang dién nhu sau: Khi
buodng thang chua dén ding tang, anh sang chua bi che khuat, transito quang
TT thong , khi buong thang dén ding tang, anh sang bi che khuét, TT khoa4,
T1 thong, T2 khod, role trung gian RTr khong tac dong.
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1.4PAC PIEM PAC TRUNG CHO CHE PO LAM VIEC CUA HE
TRUYEN PONG THANG MAY

Thang may thuong dugc 1dp dat bén trong hodc bén ngoai trdi cho cic
nha cao tdng, ¢ nhi€u noi thang mdy chd hang phai l1am viéc & moi trudng
khéc nghiét, dac biét & cac khu cong nghiép, nha may hod chat...

Céc khi cu dién, thiét bi dién trong hé thong truyén dong va trang bi dién
cta thang mdy, chd ngudi ,chd hang, phai 1am viéc tin cdy trong moi di€u kién
khac nghiét clia moi trudng, nham nang cao nang suét, an toan trong van hanh va
khai thac.Dong co truyén dong clia thang mdy, c6 mo men thay déi theo tai rat rd
rét, khi khong tai, mo6 men ctia dong co khong vuot qua 15 t6i 20% M,,. Mo
men cta dong co phu thudc vao tai trong. Trong hé truyén dong ctia thang may
yéu ciu qua trinh tang téc va giam toc xay ra phai ém. B4i vay mo men trong qua
trinh qua do phai dugc han ché theo yéu ciu ki thuat an toan.

Nang suit cua thang may chd nguoi phu thudc vao 2 yéu to:

Tai trong.

S6 chu ky boc dd trong mot gio.

Trong luong chuyén chd cua thang may trong moi chu ki khong giong
nhau va nho hon tai trong dinh mitc. Cho nén phu tai doi véi dong co chi dat
60 t6i 70% cong suat dinh mic. Do di€u kién lam viéc clia thang mdy that
thudng, tai trong luon thay déi, ldc non tai, ldc ddy tai, nén thang mdy dugc

ché tao cé do bén co cao.
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Chuong 2

KHAO SAT PAC TINH CUA THANG MAY VA CAC YEU
CAU PIEU KHIEN

2.1.LKHAO SAT PAC PIEM CUA THANG MAY

Phu tai thang mdy thay déi trong mot pham vi rdt rong, né phu thuoc
vao luong hanh kh4ch di lai trong mot ngdy dém va huéng van chuyén hanh
khach. Vi du nhu thang mdy lap dat trong nha hanh chinh, budi sang diu gid 1am
viéc, hanh khach di nhiéu nhét theo chiéu nang, con budi chiéu cudi gid 1am viéc
s€ 1a luong hanh khéach nhiéu nhat di theo chiéu xudng. Boi vay, khi thiét k&
thang mdy phai tinh cho phu tai xung cuc dai. Dé thuan tién cho viéc chon thang,
nguoi ta phan nha theo muc dich st dung thanh cac nhém co ban sau:

Nha hanh chinh.

Nha o.

Khéch san.

Bénh vién.

Trong méi nhém lai ¢6 thé duoc chia nhd, dé c6 thé chon thang may c6
tinh nang k§ thuat phit hop hon. Vi du nhém nha hanh chinh, c6 thé phan
thanh nha hanh chinh thuan tuy(co quan bo, co quan hanh chinh su nghiép...),
nhém nha hanh chinh c6 két hop véi san xuat, nghién ctu khoa hoc...

Cac toa nha ciling nhu chung loai thang may rat la da dang, song muc
dich viéc chon thang phai thod man dugc cdc yéu cdu van chuyén du s6 hanh
khach trong thoi gian nhét dinh, ma khong phai cho 1au cling nhu phai & trong
cabin qud lau. Thuc t€ lugng hanh khdch thay d6i can van chuyén lai thay dé6i
khong theo quy luat nhat dinh, ma thay déi theo nhiing gid khdc nhau trong
ngay tuy theo tinh chat , dic diém, muc dich sir dung clia tod nha. Diém chung
cua su thay d6i nay c6 nhiing gid cin van chuyén nhiéu hanh khach duogc goi

1a gid cao diém.
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Gio lam viéc 9h

I

>

v

v

A

Hinh2.1.D6 thi ty 1é hanh khdch tai gid cao diém (2007).
1.Nang suat van chuyén trong nam phit,2.Nang suit van chuyén trong 45
phiit,3.Ning suat van chuyén trong mot gio.

TAt nhién gio cao diém véi timg loai tod nha ciing khdc nhau . Vi du
nhu hinh v& 2.1 xé4c dinh hanh khdch tai gid cao diém trong toa nha thuong
mai, ¢6 gio lam viéc bat dau tir 9h sang. Viéc phan tich dong hanh khach tai
gid cao diém, s& thay 1a mot buéc khong thé bo qua khi lua chon thang mdy.
Song kha ning van chuyén hanh khdch nhu néu trén, chua phan 4nh diy du
chat Iuong phuc vu clia thang, dugc thé hién bing thoi gian hanh khich phai
chd doi & bén chinh, tai gio cao diém. Nén khi chon thang ca hai chi tiéu vé
kha niang van chuyén ( hay con goi 1a ning suit van chuyén) va chat lugng
phuc vu, phai dugc phan tich diay du dé tim giai phap hop ly. Luu luong hanh
khach di thang may trong thoi diém cao nhat, tinh trong thoi gian 5 phit, dugc

xdc dinh theo biéu thifc sau:

_ AN —a)i
Qs = N *100
Trong do:

A - tong s6 ngudi 1am viéc trong ngoi nha.

N - s6 tang ctia ngoi nha.
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a - sO tang ma nguoi lam viéc khong sur dung thang may.

(thuong lay a = 2)

ﬁ— Chi s6 cudng do van chuyén hanh khdch , dic trung cho s6 luong

khach (biéu dién du6i dang %) khi di 1én hodc di xuéng trong thoi gian 5
phuit.

Pai Iuong Qs phu thudc vao tinh chat cua ng6i nha ma thang may phuc
vu: d6i v6i nha chung cu Qs % = (4 + 6)% ;khach san Qs% = (7 + 10) %;
cong s6 Qs % = (20 + 30) %.

Ning sudt van chuyén hanh khach:

Viéc xé4c dinh chinh xdc s6 luong hanh kh4ch cin van chuyén bing thang
may, hodc mot nhom thang may trong ngay, cho toa nha nhin chung 1a khong
thé thuc hién dugc, vi vay khi x4c dinh niang suét van chuyén hanh khich, dé
tir d6 xac dinh trong tai dinh mic cua thang, ngudi ta quy udc tinh nang suit
can thiét cua thang tir ty sO i, la ty so giita luong 16n nhat hanh khach can van
chuyén trong nam phiit, tai gid cao di€ém va s6 luong hanh khach tai ché trong
toa nha. Nang suit cua thang may theo mot huéng trén mot don vi thoi gian va
dugc tinh theo biéu thic sau :

3600*E
s,

Trong do :

P=

P- 1a nang suit cua thang may tinh cho 1 gio.

E- trong tai dinh miic ctia thang may (s6 luong ngudi di duoc cho 1 1an
van chuyén ctia thang may).

7 - hé s0 1ap day phu tai cua thang may.

H- chiéu cao nang (ha), m.

V- t6¢ do di chuyén ctia buéng thang , m/s.
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>t - tong thoi gian khi thang mdy dimg & méi tang (thoi gian déng ,
md clra budng thang, ctra tAng, thoi gian ra, vao ctia hanh khach) va thoi gian
tang, giam toc do buong thang.

Dot =t (Mg + 1) +t, + ty + t
Trong do6 :

t,- thoi gian tang toc.

t, - thoi gian giam toc.

t;- thoi gian dong ma cura.

t, - thoi gian di vao cia mot hanh khéch.

ts- thoi gian di ra cia mot hanh khach.

t- thoi gian khi buong thang cho khach dén cham.

m,- sO 1an ding ctia budng thang.

M,;- s6 lan dung.

m, - sO tang.

E- s6 nguoi trong budng thang.

Theo biéu thic, ta thdy ring ning suat clia thang mdy ty 1é thuan véi
trong tdi clia buong thang va ty 1¢ nghich véi )t .,dac biét la d6i v6i thang
may coé trong tai 16n. Con hé s6 1ap ddy y phu thudc cha yéu vao cuong do van

chuyén hanh khich thuong 1ay bing = (0,6+0,8).

2.2.TINH CHON CONG SUAT PONG CO TRUYEN DONG THANG MAY
Dé xdc dinh dugc cong suit dong co truyén dong di chuyén budng thang
(ctia thang mdy) can phai c6 cac diéu kién thong so sau:
So d6 dong hoc clia co cau nang cua thang may.
Tri s6 toc do va gia toc giGi han cho phép.
Trong tai cua thang may.
Khoi lugng ctia budng thang va doi trong (néu co).

Ché& do lam viéc cua thang may.
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2.2.1Tinh chon cong suat dong co thuc hién theo cac budc sau.

Chon so bo cong suat dong co dua trén cong suat can tinh.

Xay dung biéu d6 phu tai toan phan c6 tinh dén phu tai trong cac ché do
qua do.

Kiém tra cong suat dong co da chon theo diéu kién phat nhiét (theo
phuong phdp dong dién dang tri hodc momen dang tri).
Cong suat can tinh cua dong co khi nang tai khong dung doi trong dugc tinh
theo biéu thrc :
G +G.yo,

n

P.= 10° kw_

Trong do :
G - khoi lugng cua hang hoa, kg.
G, - khdi lugng ctia buong thang, kg.
v - toc do nang hang, m/s.
n - hiéu suét cua co cdu nang (thudng 1dy bang » = 0,5 +0.8).
g - gia toc trong truong, m/g’.
Khi c6 doi trong, cong suat can tinh khi nang tai ciia dong co duoc tinh theo

biéu thiic:

-6 G -Gunlvia10”
Va khi ha téi:_
P.=| € +G" ) +G.- L vka10” b
Trong do :

Cong suit can tinh ctia dong co khi nang c¢6 dung doi trong, KW .

cong sudt can tinh ctia dong co khi ha c¢6 dung doi trong, KW .

k - hé s6 c6 tinh dén ma sat trong cac thanh dan huéng cuia buong thang
va déi trong (thuong chon k = 1,15 +1,3).

khoi lugng ctia doi trong, kg.
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Khi tinh chon khoi Iuong cua doi trong G, lam sao cho khoi lugng cua né
can bang duoc véi khoi luong clia budng thang G va mot phan khoi luong cua
hang hoa G. Khéi luong ctia d6i trong dugc tinh theo biéu thiic sau :

Gi=Gu+2G lo
Trong d6 : « - hé s6 can bang, tri s6 ctia né thudng 14y bang « = 0.3 +0.6.

Phan 16n cac thang may chd khach chi van hanh day tai trong nhiing gio
cao diém, thdi gian con lai luon 1am viéc non tai nén nén thudng 1dy bang : «
=0.34 +0.5.

Dai v6i thang may chd hang khi nang thuong lam viéc day tai, con khi ha
thuong khong tai (G = 0) nén chon a =0,5.

Pé x4y dung bi€u d6 phu tai toan phin (bi€u d6 phu tai chinh xdc) cin
phéi tinh dén thoi gian ting toc, thoi gian hdm cta hé truyén dong, thoi gian
dong, md clra buong thang va ctra tang, s6 1an ding cua budng thang, thoi gian
ra, vao budng thang ctia hanh khéch trong thoi gian cao diém. Thoi gian ra vao
cua hanh khéach thuong 1ay bang 1s cho mot hanh khach. S6 lan dimg cla
buéng thang (tinh theo xac suat) md duoc tinh chon dua trén cdc dudng cong.

Mait khéc khi tién hanh xay dung biéu d6 phu tii toan phan, ciing cin
phai tinh dén mot s6 yéu to khéc, phu thudc vao ch€ do van hanh va diéu kién
khai thac thang may nhu : thoi gian chd khach, thoi gian thang may lam viéc
v6i téc do thap khi dén tang gan dung...khi tinh chon chinh x4c cong suat
dong co truyén dong thang mdy cin phan biét hai ch€ do cua tai trong : tai
trong dong déu (hau nhu khong d6i) va tai trong bién doi.
2.2.2.Tinh luc kéo cua cap dat 1én vanh banh ngoai cua puli kéo cap trong
co cau nang, khi buong thang chat day tai ditng 6 tang 1 va cac lan ding
theo du kién.

F=6+G.-G. kAG.9 b
Trong do :

S6 1an ding theo du kién ctia buong thang.
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Do thay d6i clia tai trong sau mdi l1an dimg, kg thudng 14y bang:

G
AG, = K
Ttrong do :
S6 lan dimg buo6n thang.
2.2.3 Tinh m6 men theo luc kéo .
Vé6i F<0
M="F ()
i
Vé6i F>0
M=o
n

Trong do :

R - ban kinh cta puly kéo cap, m.

i- ty sO truyén cua co ciu nang.

1 - hiéu suat cua co cau nang.

Tinh t6ng thoi gian hanh trinh nang va ha ctia buéng thang, bao gém
thoi gian budng thang di chuyén véi téc do 6n dinh, thoi gian ting toc, thoi
gian ham va thoi gian phuc khac (thoi gian dong, md ctra, thoi gian ra, vao
buong thang ctia hanh khach).

Dua trén két qué clia cdc budc tinh todn trén, tinh momen dang tri va tinh

cong suét ciia dong co bao dam théa man diéu kién \] =M,

Xay dung biéu d6 phu tai toan phéin ctia hé truyén dong c6 tinh dén qud
trinh qud do, tién hanh kiém nghiém dong co theo dong dién dang tri.

Doi v6i ché do phu tai khong déng déu (bién déi), cdc bude tinh chon
cong sudt dong co truyén dong ti€én hanh theo céc budc trén. Nhung dé tinh
luc kéo dat lén puly kéo cap phai c6 biéu do thay déi clia tai trong theo timg

tang mot khi budng thang di chuyén lén va xudng.
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2.3.PAC PIEM PHU TAI CUA THANG MAY
Phu tai thang may la phu tai th€ nang.
Vi trf cdc diém ding cta thang may dé don, tra khdch, trén ho thang 1a
cac vi tri ¢6 dinh, d6 chinh 1a vi tri san cdc tang nha.
Dam bao gia toc cabin khi khdi dong va khi dirng ndm trong gidi han
cho phép .
Day la thang may chd ngudi cho toa nha 5 tang, nén doi hdi cao vé do
an toan va dung chinh xéc.
Dong co truyén dong thang may lam viéc v6i phu tai ngin han lap lai,
mo& mdy va him mdy nhiéu.
2.3.1.Pac diém phu tai thang may .
Phu tai ctia thang mdy c6 tinh chat thé nang. Tuy vao kiéu thang may ma
phu tai c6 thé 6n dinh hoic khong.
Thang may lam viéc & ch€ ngan han 1ap lai. Phu tai mang tinh chat lap lai
thay doi, thoi gian 1am viéc va nghi xen k& nhau. Nhiét phat néng ctia dong co
chua dat mic bao hoa da duoc giam do mat tai, nhiét do suy giam chua tGi gia

tri ban dau lai tang 1én do ¢ tai.

1P

Hinh : 2.2.D6 thi phat nhiét cua thang may(2007).

Dic diém tht ba cua thang mdy 1a su thay doi ché do lam viéc cla

w

dong co. Dong co trong moi 1an hoat dong déu thuc hién day du cac qua trinh
khoi dong, kéo tai 6n dinh, him dimg. Nghia 1a c6 su chuyén dai lién tuc cua

dong co tir ché do dong co sang ché do may phat.
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2.3.2.Cac yéu cau truyén dong cho thang may.

Yéu cau co ban ctia hé truyén dong thang mdy la bao dam cho budng
thang chuyén dong ém. Budng thang chuyén dong ém hay khong phu thudc
gia toc khoi dong, khi hdm, phanh. C4c tham s6 dic trung cho chuyén dong
ctia thang may:

Van t6c chuyén dong (m/ s ).

Gia toc (m/s?).

Do giat (m/s®).

T6c do cua thang may duoc thiét k&€ can cir vao tai ma né mang va quang
dudng téng né di duoc.Téc do quyét dinh dén ning sudt cta thang. Vi céc
nha cao tang, viéc dung thang mdy c6 toc do cao tiét kiém dugc nhiéu thoi
gian. Tuy vay dé tang t6c do cluia thang may doi hoi chi phi thiét k€ ting, néu
tang toc do ctia thang may tir 0,75 1én 3,5m/s thi gia thanh tang 1én 4 t6i 5 lan
, boi vay tuy theo do cao ciia nha ma phai chon thang may cé téc do phu hop
voi toc do toi uu.

Gia toc toi vu dam bao nang sudt cao va khong gay cam giac khoé chi cho

con nguoi theo bang sau:(2007)

Hé truyén dong

Tham sd _ _
Xoay chiéu Mot chiéu
Toc do thang mdy (m/s) (0.5 | 0.75 | 151 25| 3.5
Gia toc cuc dai (m/s”) | | (0.5 1.5 2 2
Gia toc tinh todn trung binh {mj’s?’} 05 | 05 | 0.8 | | 1.5

Mot dai luong khac quyét dinh su di chuyén ém cua budng thang 1a t6¢
do tang cua gia toc khi mé may va toc do giam cua gia toc khi him may. N6i
cach khdc do 1a do giat p (dao ham bac nhat cla gia toc

,-da_dv_d’s

dt dt dt
toiuula p < 20m/g’.

). Khi gia téc a < 2m/g”", tri s6 do giat cla téc do
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Biéu do 1am viéc t6i wu clia thang mdy véi toc do trung binh va toc do
cao duoc biéu dién trén hinh. Biéu d6 nay c6 thé phan thanh 5 giai doan theo
tinh chat thay d6i toc do di chuyén budng thang: ting toc, di chuyén vdi t6c

do on dinh, him xuodng téc do thap, budng thang dén tang va ham dimg .

F

5,V a svitrd L
Bén ting
. Him xuding I
wim/s) . P Ham dimg
. ME may e 46 thip LLiy
almys) - | \-l |
Timys?)
v
r—a i 1~
] 11
I 1 1
- TPV I 1
fl " chuyén déng én dinh 1 T
r 1 1
! [ ™. I
! A ) 1 Ii
! [ [ | 1
L k= 1
0 I : 7 : \+/
[ ! i
[ 17 -]
[ I
: }-__-r l".ll m
|a
o
[

Hinh:2.3. Biéu d6 1am viéc t6i uu clia thang may (2007).

Biéu d6 t6i uu s& dat dugc néu dung hé truyén dong mot chiéu hoic ding
hé bién tan - dong co xoay chiéu. Néu dung hé truyén dong xoay chicu véi
dong co khong déng bo roto 16ng séc hai cap do, biéu d6 lam viéc dat gan véi
biéu do6 t6i uu nhu hinh v&. D6i véi thang may t6c do cham., biéu do lam viéc
c6 3 giai doan: thoi gian ting t6c (m& may), di chuyén véi téc do on dinh va
ham dung.

2.3.3. Dung chinh xac buong thang.

Budng thang clia thang mdy can phai dimg chinh xdc so v4i mat bang
cta san tang can dén sau khi ham dimg. Néu budng thang dimg khong chinh
xac s€ gay ra cac hién tuong bat lgi sau:

Dai v6i thang may chd khach, lam cho hanh khach ra vao budng thang
kho khan hon, tang thoi gian ra, vao dan dén giam nang suét clia thang may.
Doi v6i thang mdy chd hang gay kho khan trong viéc boc va x€p dd hang hoa.
Trong mot so trudong hop khong thuc hién duoc viéc boc xép, dd hang hoa. Dé

khac phuc hau qua do, c6 thé an nhap cic nut bam dén tang (DT) lap trong
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buéng thang dé dat do chinh xdc dén budng thang theo yéu cdu, nhung né s&
dan dén cac van dé khong c6 1oi sau: Hong cdc thiét bi diéu khién . Gay t6n
that nang luong trong hé truyén dong, néu ding dong co khong dong bo roto
16ng séc truyén dong thang mdy sé dan dén gay ra su phat nong ctia dong co
qua giéi han cho phép. Gay hong cac thiét bi co khi cua thang may. Tang thoi
gian tir ldc phanh ham tdc dong, cho dén khi budng thang dimg hin. Do dimg

chinh xéc clia budng thang dugc danh gid bang dai luong AS .

Dt trong

Sin ting

Buéing thang m —%
—~
el
o LT
O BK |
BK

Hinh:2.4.Diing chinh x4c budng thang.
Puong 1-g,,, =1m/g’; dudng 2-g,,, =2m/g’; dudng 3-3,, =3m/g’
AS 1a mot nlra hiéu s6 cua hai quang duong ctia buong thang, truot di

duoc tir khi phanh hdm dién tir tic dong, dén khi budéng thang dimg hén, khi
c6 tai va khong c¢6 tai, theo cing mot huéng di chuyén ctia budng thang. Cac
yéu t0 anh hudng dén do dimg chinh xac ctia budng thang la: moémen do co
cflu phanh ham dién tir sinh ra, momen quan tinh ctia buong thang va tai trong,
tri sO toc do di chuyén buéng thang khi bat ddu ham dimng.

Qua trinh ham ding budng thang xay ra nhu sau: Khi buong thang di gan
dén san ting cin dimg, s& tdc dong vao cam bién vi tri (cong tic chuyén doi

tang) ra lénh dimg budng thang. C4c thiét bi chap hanh trong so d6 diéu khién
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thang may (role, cong tac to) c6 thoi gian tdc dong 1a At (quén tinh dién tix
ctia phan tir chap hanh), trong quang thoi gian d6, budng thang di duoc quang
duong S’ cho dén khi phanh ham dién tir tic dong la:

S'= V At [m]
Trong do :

V, - tri s6 do di chuyén clia budng thang khi bat ddu hdm, m/s .

Sau khi phanh ham dién tr tic dong ( ma phanh cua phanh ham dién tir
ép chat vao truc dong co truyén dong) l1a qué trinh ham dimg budng thang.

Trong thoi gian nay budng thang di dugc mot quang duong la ' .

W MV,
S €L F. il

Trong do :

m- 12 khoi luong tét ca cdc khau chuyén dong ciia thang mdy, kg.

F ..~ luc ép do co cau phanh hdm dién tir sinh ra (N) .

FF .- luc can tinh do tai trong gay ra (N) .

Dau (+) hoic déu (-) trong biéu thifc trén tuy thudc vao ché do 1am viéc
cuia buong thang: Khi ham (+), khi chuyén dong (-).

Biéu thiic trén c6 thé viét du6i dang khic nhu sau :

J a)ﬁD
Sn: _ 2 - [m]
2' M phiM c-
Trong do :

J - momen quéan tinh quy d6i vé truc dong co truyén dong, kgm? .

M., M- momen do co cau phanh ham dién tir sinh ra va m6 men can
tinh do tai trong gay ra, Nm .

@,- toc do goc cua dong co khi bat ddu ham dimg, rad/s .

D - duong kinh cua puli kéo cap , m.

I - ty sO truyén.
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Quéang duong buong thang di dugc tir khi cam bién vi tri ra 1énh dung,

dén khi budng thang dimg tai san tdng dimg bang :
o
2AM o= Mo

> D
02

S =S +S =vats

B0 cam bién vi tri dugc dit cdch san tdng, & mot khoang cdch nao do, dé
hiéu s6 ctia hai quang duong cua buong thang di duoc, day tai va khi khong tai
chia doi thanh hai phan bang nhau, so v6i mic cua san ting. Sai s6 16n nhat(

do dimg khong chinh x4c 16n nhat ) duoc tinh theo biéu thic sau :

_ S-S,

ASwx = = m
Trong do :
S,- quang duodng truot nhd nhat cua buong thang .
S,- quang duong trugt 16n nhét clia budng thang .
Phan tich biéu thifc ta rit ra két luan :

D6i véi mot thang mdy, ba thong s6 trén ¢ thé coi nhu khong déi. Mot
thong s6 quan trong nhét anh hudéng dén do dimg chinh xac ctia buong thang,
1a dai luong V,, ( toc do di chuyén cta budng thang khi bat dau ham ding ).
Dé nang cao do chinh xdc dimg budng thang, doi vdi thang mdy dimg , giam
toc do, di chuyén ctia budng thang khi bo cam bién vi tri cho 1énh dimg budng
thang. D0 khong chinh xac khi dung buong thang cho phép Ila:
AS, . <20mm. D€ hi€u o yéu t6 nay ta phan tich nhu sau: BK,, BK, la hai

cam bién dirmg chinh xdc buéng thang. Bk, dit cdch san tAing mot khoang S dé
phat 1énh dimg dong co. Bk, tdc dong sau khi budng thang di duoc mot
khoéang so véi vi tri ban ddu, dé€ phét tin hiéu déi cdp do ban dau véi pham vi
diéu chinh, véi té¢c do nho, dimg ém , chinh xac va dé thuc hién. Do nhiéu yéu

t6 nhu su thay d6i cta M,,,, , M;, toc do truGe khi dimg 1am cho budng thang

ham »

c6 thé chuyén dong véi quang dudng S, va S tri sO sai léch nay 1a +

min

AS va tuong tng v4i goc quay cua tang trong la £ (e .
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Np=1s.2
\V4

Trong do :

¢ .g0c quay cua tang trong.

o .Van téc goc quay cua dong co.

V.Toc do chuyén dong cuia budng thang.

Jg. chia lam hai thanh phan.

¢ ;.Thanh phan sau khi phat 1énh ditng nhung dong co van quay vGi mot
toc do khong déi cho dén khi cdc khi cu dién tdc dong.

o=t

t. thoi gian khi cu dién tac dong .

¢ ,.thanh phan sau khi dong co dugc 1énh ham , nhung dong co duoc
quay mot géc, d6 la do nang luong du thira trong hé thong.

J.w?
oM,

®, =

J.mo6 men quén tinh.

M,. m6 men ham .
L&y vi phan toan phan :

do =0 .dt+tdo

2 2
dpr= 22 do+-2 1 -2 gwm,
M, 2M, " 2Mm?
Lay dao ham gan ding :
Aw Aa) Al AM,
A —+— +,.(—+——
p= 1( ) 2( J M, ")

Qua su phan tich c4c biéu thic trén ta thiy rd ring Ag phu thuoc vao ba
yéu t6 chinhla »,J,M, . Trong d6 J va M, 1a hai tham s6 rat khé di€u chinh, vi
n6 phu thudc rat nhiéu vao cdc thanh phan khic. Do vay dé dam bao giam Ag,
thi truéc khi ding thang mdy can phai giam so bd toc do clia budng thang

béang cach giam toc do ciia dong co nang ha véi pham vi diéu chinh:
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Hinh2.5. D6 thi thoi gian ding thang may(2007).

2.4.PHAN TiCH VA LUA CHON HE THONG TRUYEN PONG PIEN

Pong co ding dé kéo puly cdp trong thang mdy, 12 loai dong co diéu
chinh téc dd va c6é dao chiéu quay. Pé thuc hién duogc truyén dong trong
thang mdy, ching ta phai c6 hai phuong 4n: Dung hé truyén dong dién chinh
Iuu tiristor, dong co mot chiéu c6 ddo chiéu quay. Dung hé truyén dong xoay
chiéu c6 diéu chinh toc do.

Hién nay hé truyén dong dién trong Thang mdy, mdy nang, van chuyén
str dung pho bién 12 hé truyén dong véi dong co xoay chiéu va mot chiéu. Xu
huéng chu yéu khi thiét ké va ché tao hé truyén dong dién cho thang mdy,
mdy nang, thuong chon hé truyén dong véi dong co xoay chiéu, vi ¢6 hiéu
qua kinh té cao, dat yéu cdu vé dic tinh khoi dong cling nhu dac tinh diéu
chinh, chi phi dau tu it. Xuit phat tir khoa hoc cong nghé, nhan lyc, tri tug,
kinh té ... em quyét dinh chon hé truyén dong dién xoay chiéu, c6 diéu chinh
téc d6 (dong co khong dong bo ). Trong cong nghiép ngudi ta thuong st dung

bdn hé truyén dong diéu chinh toc do dong co khong ddng bo.
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Diéu chinh dién 4p cip cho dong co diing bo bién ddi tiristor .

Piéu chinh dién tro ro to bang bd bién ddi xung tiristor.

Diéu chinh cong suit trugt P, .

Diéu chinh tin sb ngudn cung cip cho dong co bing cic bd bién tin
tiristor hay tranzitor

Hé truyén dong xoay chiéu voi dong co khong dong bd 16 to 16ng séc,
dugc cAp ngudn tir bo bién tan thuong duge dung trong cdc thang mady.
Phuong phdp nay diéu chinh téc d6 dong co dua trén nguyeén tic diéu chinh
tan s6 f, sang tan so f, . Khi diéu chinh tan s6 dong co khong dong bo, thuong
kéo theo ca viéc diéu chinh dién dp, dong dién, hay ca tir thong mach stato .

B6 bién tan tryc tiép:

fi Mach van f5

Hinh2.6.S0 d6 téng quét ctia bién tan.
Pién 4p xoay chiéu U, c6 tan sb f, qua mot mach van ra tai v6i tan so f,.
Bo bién tan nay c6 hiéu suat bién doi nang luong cao.
Hé truyén dong, dong co khong dong bd c6 nhicu wu diém: Gia thanh ré
hon nhiéu so véi dong co mot chiéu hay dong co dong bd ¢ cling cong suit.

Hé truyén dong c6 thé dép tmg tot nhiing chi tiéu ki thuat
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PHAN II
TINH TOAN-THIET KE CHON TRANG BI
PIEN CHO THANG MAY
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Chuong 3

CHON PHUONG AN THIET KE

3.1.TINH CHON CONG SUAT PONG CO PIEN

Dé tinh chon cong suat dong co truyén dong cho thang mdy ta dwa vao
cac thong so da cho:

Khoi lugng buong thang: G, = 1600 (kg).

Khéi luong nguoi di thang : G = 1000 (kg) .

Van téc thang may: V=1 (m/s).

Hiéu suat ctia co cau: =0, 8.

Chiéu cao tang: h = 4m.

S6 tang: m, = 5 tang.

Gia toc: a =2 (m/s?).

Gia toc trong trudng: g = 9,8 m/s”.

Puong kinh puly cap: D =0,8.

Phu tai cia thang médy chu yéu do tai trong quyét dinh, vi thang may co
d6i trong, nén trong tinh toan ta phai luu y dén trong luong cua dbi trong va
trong luong cua co cau nang . Pé xac dinh phu tai mdt cach chinh xac va khoa
hoc, ta can phai xay dung so do dong hoc cua hé théng truyén dong thang
may, tir so do dong hoc, ta phan tich cac qua trinh nang ha & ché d6 dinh muc
va & ché do khi khong tai, dé tinh toan cac thong sé k¥ thuat lién quan. Co
cdu truyén dong thang may c6 hop diéu téc, nén trong tinh toan ta phai tinh
dén ti s6 truyén, vi ti s6 nay c6 anh huong rat nhiéu dén moémen nang ha cta
dong co truyén dong va téc do di chuyén cia budng thang. Trang thai lam
viéc cua truyén dong, phu thuéc vao moémen quay do dong co sinh ra va
momen can tinh do phu tai quyét dinh. M&i mémen trén, déu c6 thé 1a mémen

gy chuyén dong, duoc xac dinh bdi mémen tong cta 2 mdé men trén. Bé xac
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dinh phu tai tinh, gia st rang thang may trong qua trinh di 1én mang tai dinh
mirc va tai khong thay doi trong sudt qué trinh. Pay 1a truong hop nang ning
né nhat. Va khi ha thang mdy ciing mang tai dinh muc.

Cong suét tinh ciia dong co khi nang tai khong dung doi trong:

G +th v.g

n

10° KW

Trong do6 :
G-khoi luwong cuia nguoi di thang
G, -khoi lugng ctia Buong thang (kg )
v-Toc do nang hang ( m/s )

n-Hiéu suat cua co cdu nang (thuong 14y bang 0,5 - 0.8) chon 0,8

g -Gia toc trong truong ( m/ 52) chon 9,8 m/s*

_ (1600+1000).9,8.10°°

P,
0,8

= 31,85(kw)

Vi thang mdy c6 doi trong, nén tinh toan doi trong phu hop 1a can thiét.

Tuy nhién trong thuc t€, d6i trong c6 thé dugc thay déi trong qud trinh hiéu
chinh chay thlr thang mdy. Vi vay tinh todn d6i trong la can thiét cho viéc
chon thiét bi.
Khoi lugng ctua doi trong :

Gy =G, + o G (kg)

G,,-khoi lugng doi trong (kg)

a -hé so can bang (0,3- 0,6 ) , d6i v6i thang mdy chd nguoi ta chon 0,4

G, = 1600 + 0,4 .1000 =2000 (kg)

Cong sudt tinh cia dong co khi nang tai cé doi trong:

P =[(Gy+G) -G, m]V.k g.10° (kw)
n
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Cong suat tinh cia dong co khi ha tai c6 doi trong:

P, =[(Gy+G). n+Gy.11V .k g.10° (kw)
n

P.,-cong sudt tinh ctia dong co khi nang tai c6 doi trong
Pch -Ccong suat tinh cia dong co khi ha tai c6 doéi trong

K-hé s6 tinh dén thanh dan hudng va doi trong ( 1,15 — 1,3 ) chon 1,2

P_=[( 1600 + 1000 ). 0_18 - 2000.0.8] . 1,2. 9,8.10° = 19,4(kw)

P, = [( 1600 + 1000 ). 0,8+ 2000 .%] .1,2.9,8.10°%=53,86(kw)

S6 liéu vé cép dan dong :
khoi luong riéng day cap = 0,47 (kg/m ) suy ra cap cé duong kinh la 12
stt dung 4 sgi =4.0,47 = 1,88 (kg/m )
chon mot tang cao 4m, vay hanh trinh dai nhat cua cap 1a 20 m
tong trong lugng day cdp G, = 1,88.20 =376 (kg )
Luc kéo dat 1én puly cap kéo budng thang khi ¢6 tai dinh mic:
F=(G,+G-k,.AG,-G,) .g
Trong do :
K,-s0 lan dimg budng thang .
AG;- su giam khoi lugng sau moi 1an dimg buong thang
F = (1600 + 1000-1.4-2000).9,8 = 5840,8 (N )
Ti s6 truyén ctia hop diéu toc :

. 2mrn,
1= :
vu

Trong do:
r-1a ban kinh puly dan dong (m).
n-toc d6 dong co (v/s),n=945 v/p=15,75 v/s

u-boi s6 cuia hé thong rong roc, chon u= 1
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- 2.3,14.0,4.15,75

=39,58
11

Thoi gian 1am viéc cta thang may:

t,= h _20_ 20(s)
v 1

Thoi gian mot chu 1dm viéc cua toan bo thang may ¢ thé tinh theo
nang sudt va tai trong dinh muc :

Tye=2.t,+t +1t,+t,

Trong do :

T, -thoi gianra , chon t,=35 s

T,-thot gian vao , chon t,=5 s

T, -thoi gian déng m& clra buodng thang, chon t,= 6 s

T=2.28+5+5+6=72s

H¢ s0 tiép dién tuong doi :

21, 2.8

™ % = > =77,78%

ck
Mo men tuong tng véi luc kéo:
F.R 5840,8.0,4

M6 men nang tai: M, = — = =73,78(Nm)
in  39,58.0,8
Mo men ha tai: M, = F'B'U = 584052'2’84'0’8 =47,22(Nm)
i. :

Cong suat dong co:
Cong suat dong khi nang tai toc do nhanh:

p_FV_ 5840,8.10°°
"op 0,8

=7,3(kw)

Cong suat dong co khi ha tai ¢6 toc do nhanh:
P =FV.; =5840,8.0,8.10"° = 4, 6(kw)

Cong suat trung binh cua dong co:

Tk
_ 2Pty (7,3+4,6).28.1,2

= 7,14(kw)
21, 2.28

P
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Cong suat dinh mic dong co:

0,
IDO% 714,12 —8,2(kw)
D, % 60

Truyén dong clia thang mdy, 1am viéc & ché€ do ngén han lap lai .Khi c6
tai dinh mitc dong co khoi dong nang né. Nén ta chon dong co ¢6 téc do dudi
1000 v/p. Chon dong co loai ¢6 cong suat: 10 (kw )

C6 thong so6 sau:

P;.=10 kw

U,,=380V

Cosp =0,7

n=950 v/p

3
L., P 1010° 5174

" JBU.cosp 338007

3.2.TINH CHON CAP PONG LUC
Tiét dién day mot soi theo cong thic : S n:!]ﬂ
kt
Trong do: I, 1a dong dién lam viéc dinh muc
J,, tra bang chi tiéu kinh t€ J,, =2-2,5 (A/mm?)
Chon J,, = 2,3 (A/mm?*)

21,7 5
S, = =—-=9,4(mm
tt 2’3 ( )

Chon tiét dién theo tiéu chudn: S = 10 mm?, ¢6 dudng kinh 3,8mm

3.3. TINH CHON PHANH HAM DPIEN TU

Trong thang mdy, chuyén dong budng thang lén xuéng theo phuong
thang ditng véi tai trong 16n, nén luc quédn tinh 16n. Khi dot ngot mat dién
buong thang va con nguoi s€ roi tu do vGi mot gia toc rat 16n, nguoi van hanh
khong thé kim ché dugc ngoai phanh hdm dién tir tic dong nhanh. Chinh vi
vay phanh ham dién tir [a mot bo phan khong thi€u dugc trong hé truyén dong

khong ché thang may.
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Ta chon phanh ¢6 hanh trinh ngan.
Khi chon phanh ta can chii y dén thong so sau:
Dién 4p lam viéc
He¢ s06 tiép dién tuwong doi
Do dai hanh trinh phan tng
1.3.1.Tinh toan va lua chon phanh ham cho thang may.
Luc tic dung lén truc dong co, khi phanh phu thudc vao vi tri, s6 mo
men cta co cdu phanh va ch€ do 1am viéc ctia co cdu nang ha budng thang:
M,,=k. M,
M,;,-m6 men co cau phanh
K-hé s0 du trit tuy thudc vao ché do lam viéc
M,,-m6 men can tinh khi ha tai véi tai dinh muc
1.3.2.Tinh chon nam cham dién cua co cau phanh.

Luc can thiét dat I1én ma phanh ( luc huéng tam ) dugc tinh:

F, = (2).F =(—1).5840,8 =16688 (N)
U 0,35

u-hé s6 ma sat, chon 0,35 ( ma phanh lam tir chat liéu amiang va puly
lam béng gang)

F-Luc tac dong dat 1én puly cap kéo buong thang
Luc hit nam cham F, . va hanh trinh ctia phan tng, yéu ciu h, dugc xac dinh
nhu sau:

(Fpe.h,), =F.h.(1/kn)
Trong do:

F,.-Luc hit nam cham

h,-hanh trinh phan tng chon h =4 mm

h-hanh trinh khi ham, chon h=6 mm

K-hiéu so6 du trit (0,75 —0,85), chon k = 0,85

n-hiéu suit 0,85.
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F.h.i 5840,8.6 L

3.4.CHON AP TO MAT TONG
Chon 4p t6 mét véi cac diéu kién sau:

Ugma= Ui

Lyma > L

Loama =1,

Ngoai viéc lua chon con phai can cit vao dac tinh lam viéc cua phu tai,
ap to mat khong dugc phép cat khi ¢d qua tai ngan han thudng xay ra trong
diéu kién lam viéc binh thuong nhu dong khdi dong ctia dong co.

Vay tachon ap t6 mat c6 cac thong s6 sau : 500V- 50 Hz — 25 A.

3.5 .CHON KHOI PONG TU

Ti€p diém phai c6 do bén chiu mai mon cao

Kha nang dong cat cao

Thao tdc déng cét dirt khoat

Tiéu thu nang lugng it

chon K ,,=(1,5-1,7 )1,

Chon mot khai dong tir c6 U = 500 V, I, =40 A, dién dp nguén nuoi
220v, tudi tho co khi dat 10 triéu 14n, tan so thao tac 30014n / h.

3.6.CHON BA NGUON CAP CHO MACH PIEU KHIEN VA HIEN THI

Can ctt vao PLC, thiét bi hién thi ta chon mot mdy bién 4p, 1am mat
bang khong khi, ¢ céc cap dién 4p phi hop v6i ngudn nuoi (mach diéu khién,
mach tin hiéu ).

S,.=1 KVA

U, = 415-220/36-24 V
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3.7.CHON PIOT

Chon di6t theo hai chi tiéu.

1.7.1. Pién ap nguoc lon nhat ma diot phai chiu.
U, =K,2V

17.2 .Gia tri trung binh ctua dong dién chay trong diot.
I', =K, chonK=1,2

3.8. CHON PIEN TRO THEO PINH LUAT OM

R=—
|

3.9. CHON KHI CU HAN CHE VA AN TOAN

Pé dam béo cho thang mdy hoat dong duoc an toan trong pham vi cho
phép, trong mach phai ¢6 cac cong tic han ché€ hanh trinh cta cabin va chéng
qua tai .

Trong thiét k& cabin chuyén dong co tir san ting1 dén tang 5 1a hét hanh
trinh. Pé dam bao an toan cho cabin khong vuot qua hanh trinh khi di 1én (
doi tAng ) va chuyén dong qua tdng cudi cung (tut ting ) , trong mach phai ¢
cong tac hanh trinh gii han trén , chong doi tAng va cong tac gidi han dudi
chong tut tang . Hai cong tac trén phai ¢6 ti€p diém thuong déng. Chiing dugc
tdc dong m& ra cit mach diéu khién va mach dong luc ra khoéi ngudn, dong co
ding, dong thoi cac phanh tic dong ham dong co va cabin.

Néu thang may tr& qua tai s€ gay ra hu hong dong co va thiét bi trong
co cAu nang ha . D€ tranh qua tai thi san tAng dudi cabin c6 1dp nhitng cong
tac han ché qud tai va ro le chong qud tai co tiép diém thudng déng. Khi xady
ra qud tai thi cong tac nay sé hoat dong cép dién cho ro le 1lam hd mach diéu
khién va mach luc. Do d6 nguoi di thang sé khong thé diéu khién duoc thang

may, dong thoi ldc nay chuong bdo qua tai sé hoat dong.
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Pé dam bao tranh tinh trang xdy ra tai nan cho ngudi di thang thi cabin

ciling phai dat cong tac hanh trinh cira.

3.10.CHON BIEN TAN
Can ctt vao s0 liéu ctia dong co dién ta chon mot Bién Tan (3G3MV ) ¢6
cong suat 11 (kw ), cia hing OMRON.

3.11.CHON PLC

Can ct vao diéu kién thuc t€, kinh t€, tinh nang, ky thuat, Em quyét
dinh chon mét PLC do hang OMRON ctia Nhat ban ché tao CQM1-PA 206 ,
5V DC,6A, 30W total.
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Chuong 4

THIET KE MACH LUC VA MACH PIEU KHIEN CHO

4.1.XAY DUNG SO PO KHOI TONG QUAT

THANG MAY

luong

Nguon nang

ciccam \
bién dau
vao /

Ll

Bién tan

]

]

Bién tan

]

Hé thong
. PIEC N
DIEU KHIEN TRUNG Hé thong phu
A —>
TAM phanh
—

dong co nang ha

dong co déng mo

Hinh: 4.1. So d6 khdi téng quat

4.1.1.Gigi thiéu vé bién tan 3G3MYV.

Dé thay d6i toc do dong co khong déng bo ba pha, mot cach bing

phang, tuyén tinh, trong pham vi rong, cin ngudn xoay chiéu, c6 thé thay ddi

duoc tan s6 nguoi ta st dung bién tan. Bién tan 3G3MV dap tng dugc tiéu

chuén chau au EC va UL/CUL cho viéc luu hanh trén toan th€ gidi. Vi vay khi
st dung bién tdn 3G3MV cua OMRON dam bao dugc su lam viéc 6n dinh,

miic do tin cdy cao, cho phép pham vi di€u chinh rong, lam viéc an toan...
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Hinh: 4.2 Bién tan 3G3MV

Bién tan 3G3MV c¢6 thé hoat dong & ché do co ban va ¢6 cac chic nang
hoat dong cao cap. P6i v6i cac chic nang hoat dong co ban, ta phai cai dat
day du cac thong s6 cho né nhu lua chon ché€ do hoat dong phu hop. Ché do
diéu khién, duoc lua chon tai chd hay tir xa ... Con déi véi cdc chic ning hoat
dong cao cép, ta o thé dat tin s6 mang, phat hién qua mo men, bu mo6 men va
bu truot...

Cac chtic nang hoat dong co ban

Dit ché do diéu khién (n002)

Dat ché€ do tai cho/tir xa (n004 va n008)

Lua chon 1énh hoat dong

Pit tan s6 chuin

Cac chuc nang hoat dong cao cap

Dat tan s6 mang (n046)

Chuc nang phanh ham DC

Chong tut toc do

Chitc nang phat hién qui mo men

Chuc nang bu m6 men

Churc nang bu truot

Diéu khién tiét kiém nang luong

Truyén thong
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4.2.HE THONG MACH PIEN CUA THANG MAY
4.2.1.Mach dong luc.

La hé thong diéu khién co cau dan dong thang mdy, dé déng md, dao
chiéu, co cau dan dong va phanh cua bo toi kéo. Hé thong phai dam bao viéc
diéu chinh toc do, chuyén dong ctia cabin, sao cho qud trinh m& may va phanh

duoc ém diu va dung cabin chinh x4c.

CD cC K

L1 — I R U
L2 — S Vv

L3 — 1l T w

M1

DD

N | FWD
N | REV
N | THR
N | BX
N | HLD
N x
N ¢
N '
LN | x4
N '
cM PE

B

Hinh:4.3.Mach dong luc.
4.2.2.Mach diéu khién .
La hé thong diéu khién ting, c6 tac dung thuc hién mot chuong trinh
diéu khién phtc tap, pht hgp véi chiic nang yéu cau cia thang may, hé thong
diéu khién téng c6 nhiém vu: luu trir cac 1énh di chuyén tur cabin, cac 1énh goi

tﬁng cua hanh khach va thuc hién cac 1énh di chuyén hodc dung theo mot thir
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tw wu tién ndo d6. Sau khi thue hién cac 1énh diéu khién thi xo04 bo , xac dinh

va ghi nhan thuong xuyén ty dong dung nut an.

-9
00000 heuTs

0P
OP-SW pooR-0P BUF =
~10PSW HoOR-CL © BUF v
|::|__'|' BUF F1
' O BUF
F1-D L
> BUF
F2-T 2 )
, BUF
F2-D
F3-T _ SUE F3
F3-D )
F4-T F4
. BUF
F4-D [LOP-SW )
F5-T [ Op-SW |—% F5
BUF
F5.D ’

Hinh:4.4.Mach diéu khién (tin hiéu cam bién ddu vao PLC).

||||||

Hinh:4.5.Mach diéu khién(tin hiéu nit bam vao PLC).
4.2.3.Mach tin hiéu hién thi.
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La hé thdng cac dén tin hiéu véi cac ky hiéu dd thong nhat hoa dé bao

hiéu trang thai ctia thang may , vi tri va hudng chuyén dong cia cabin.
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Hinh:4.6.Mach hién thi tang.

VCC
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R4
~ NPN NPNI D DN |

Hinh:4.7 . Mach hién thi b4o chiéu di cta thang.
4.2.4 Mach chiéu sang.

La hé thdng dén chiéu sang cho cabin, budng mdy va hd thang(ding 3

béng den 16p tron bo 60 W).
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Hinh:4.8. Mach chiéu sang.
4.2.5.Mach an toan .

La hé théng cac cong tic, role, tiép diém nham bao dam an toan cho
nguoi , hang hoa va thang may khi hoat dong, cu thé 1a: bao vé qua tai cho
dong co, thiét bi han ché tai trong nang , cdc cong tdc hanh trinh, céc tiép
diém tai ctra cabin, cta tﬁng, tai bé treo cabin va tai bd han ché toc do, cac
role... Mach an toan ngét tu dong ngét dién dén mach dong luc dé dung thang
hodc thang khong hoat dong dugc trong cac truong hop sau:

- Mat dién, mat pha, mat duong tiép dat...

- Qua tai

- Cabin vuot qua gidi han dit cong tac han ché qué trinh.

- Pt cap hodc tdc do ha cabin vuot qua gia tri cho phép( bd han ché toc
d6 va bo ham bao hiém lam viéc)

- Mt trong cac cap nang chung qué gidi han cho phép

- Ctra cabin hodc mot trong cac cira ting chua dong han.
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Hinh:4.9. Mach bao vé va an toan.

PHAN III
XAY DUNG HE PIEU KHIEN THANG MAY NAM TANG

49



Chuong 5

GIGI THIEU VA XAY DUNG HE PIEU KHIEN PLC

5.1.KHAI NIEM VE PLC

PLC viét tat chia PROGRAMMABLE logic control. Pay chinh 1a bo
diéu khién c6 kha nang lap trinh duoc trén thuc t€, trong cong nghiép PLC Ia
moOt mdy tinh cong nghiép duoc truc ti€p gin ngay tai day truyén san xuat.

Trén thé€ gidi hién nay PLC duogc san xuédt da dang va nhiéu chiung loai
khac nhau do cdac hang khac nhau san xuat. Vi du nhu PLC loai simentic s5 -
115v, simentic s5-90v do hang simentic ciia cong hoa Lién Bang Duc san
xuat. CQM1 do hang OMRON ctia Nhat Ban san xuét. Ngoai ra con cé cac
hang khac cua Anh, My, Phap ... san xuat .

5.2. XAY DUNG HE PIEU KHIEN THANG MAY 5 TANG

+Ly do Iuya chon thang m4y nam ting 1am doi tuong diéu khién :

Hién nay trong cac toa nha cao tang, c6 do cao ngay cang 16n, cho nén
viéc dua thang may vao su dung that su giip cho con ngudi ti€t kiém dugc
thoi gian, siic luc va dat hiéu qua kinh t€. Boi vi né ¢6 nhiéu tinh chat tién loi,
cho nén trong thuc t€, thang may duogc l1ap dat 6 nhiing toa nha ¢6 s6 ting 16n
hon 5. V&€ mat k§ thuat diéu khién thang mdy nhiéu ting hay nam tang 12 mot
hé¢ diéu khién téng quat nhat, né c6 thé sir dung cho nhitng toa nha cao ting
vGi mot do cao bat ky.

+Céc yéu ciu dua ra cho bai toan diéu khién:

Nhu da gidi thiéu & phan II, ¢6 nhiéu yéu ciu ky thuat dat ra, cho viéc
diéu khién thang mdy, d6 1a cdc yéu cau vé:

An toan.

Piéu khién vi tri ca bin.

Dimg chinh xac buong thang.

50



Ciac yéu ciu diéu khién gia toc va toc do.

Ngoai ra con yéu cau vé tin hiéu hod va mot sd yéu cau khéac. Tuy nhién
vi thoi gian ciing nhu diéu kién nghién cttu ¢6 han, ban d6 4n nay chi tap trung
gidi quyét van dé diéu khién vi tri budng thang va mot s6 yéu cdu an toan. Tur
trudc téi nay, trong cac thang may hién dai, cac nit an goi thang duoc bo tri &
cac tang va cac nut dén tang bo tri trong cabin, chi trir ¢ tang thuong chi c6
nat goi xudng va tang dat chi ¢6 nidt goi 1én. Cac nut goi thang dugc phan
thanh nit goi thang d€ di 1én va nit goi thang d€ di xuoéng. Trong cabin cua
buodng thang, ciing c6 mot bang cic nut dén tang. Van dé dat ra 1a hé diéu
khién phai lién tuc ghi nhan lai dugc moi yéu ciu khi thang van hanh va st ly
céc tin hiéu d6 dé diéu khién vi tri cta thang.Viéc diéu khién nay, phai thoa
man tat ca cac tin hiéu, yéu cau goi thang & cac ting. Ding chinh xac budng
thang & noi ¢ yéu cau ding. Pam béao diéu khién vi tri cabin ( ddp ting céc
yéu ciu goi ), theo mot quy luat t6i wu dé thoa man yéu cau diéu khién dua ra.
Dam bdo hién thi cdc thong tin cin thiét cho ngudi sir dung, nhu vi tri hién tai
cua thang , chiéu chuyén dong ctia thang. Mat khdc hé diéu khién, phai dam
bao cdc yéu cau an toan, khi van hanh thang mdy.Viéc déng md cua thang va
clra tAng chi thuc hién tai tAng vé6i budng thang dimg han. Budng thang chi
chuyén dong khi clra budng thang va cira ting da déng han. Pam bao dép ting
kip thoi cdc yéu cdu nhu dimg thang khan cap, bdo dong khi xdy ra su c6, thuc
hién déng m& clra nhanh khi thang may ding & 1 tang nao d6. Bam bao vi tri
thang khong vuot qua gidi han trén va giGi han dudi h6 thang. Néu xay ra su
c6 ( mat dién ludi cung cip cho hé thong, hé diéu khién truc tric ... ), thi
truGc khi khic phuc, hé diéu khién phai dua thang t6i vi tri thuan tién dé hanh

khéach thoét ra ngoai .

5.3 .CAC PHUONG AN PIEU KHIEN THANG MAY 5 TANG
Hién nay, thang mdy 1a mot cong cu rat hiéu ich cho con nguoi. N6
gidp cho con ngudi van chuyén nhitng khoi hang 16n, hay van chuyén chinh

minh lén nhiing toa nha cao ting mot cach dé dang, v6i khoang thoi gian rat
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ngan. Khoa hoc ngay nay cang phét trién c6 rat nhiéu nhiing thiét bi hién dai.
Nhung ta thady moi su phat trién déu chi c6 mot muc dich chung d6 1a giip
cho con nguoi ngay cang nang cao doi song va c6 do an toan cao hon.

Trong linh vuc thang mdy thi van dé an toan va thoi gian di chuyén
budng thang ngay cang dugc t6i uu, bén canh d6 van dé vé gia toc, ngay cang
dugc cai thién né gidp con ngudi di thang may khong cam thiy khé chiu,
chong mat ...

+ Phuong 4n diéu khién thang may theo ki€u t6i wu vé vi trf :

Phuong 4n nay 1a phuc vu tin hiéu theo thi tu, dua trén su so sanh vé
mat khoang cach, gitra tin hiéu goi va vi tri hién tai cua thang may ( tin hiéu
gan dugc phuc vu trude ).

Cho nén nhu da ndi & trén tin hiéu goi hay néi cach khac, dau vao cua
bai todn bién déi lién tuc theo thoi gian, bdi vay str dung cdc phuong phap trén
c6 dan t6i su 16i loan trong diéu khién va chuyén dong clia thang, thang c6 thé
chi phuc vu lién tuc mot so vi tri ma khong thé di chuyén t6i cac vi tri khac.
Su t6i wu vé phuc vu & thoi diém nay, ¢ thé t6 uu. Nhung & thoi diém sau lai
khong toi uvu ...

+ Phuong 4n diéu khién thang mdy theo kiéu wu tién theo chiéu chuyén
dong cua thang:

Phuong 4n ndy, tic 12 vu tién theo chuyén dong cua thang dé néi rd
hon, ta gia su thang dang chuyén dong theo chiéu lén, thi tin hiéu goi thang
chi duoc xtr 1y khi tAng goi 1a cao hon budng thang dang chuyén dong. Con tat
ca céc tin hiéu goi, ma thap hon buéng thang dang chuyén dong thi khong
duogc xir Iy ma chi ghi lai. Phuong 4n nay c6 uu di€ém 12 rat cong bing, tét ca
cdc tin hiéu goi déu duoc xur 1y hét, n6 xur 1y tin hiéu tir dudi 1én trén. Sau d6
quay lai va tir trén xuoéng dudi va ngugc lai. Chinh vi vy ma phuong an
naydugc dp dung nhi€u hon ca. Trong ciing mot phuong 4n, 1a uvu tién chiéu

chuyén dong ctia thang mdy, nhung lai phan ra lam 2 loai:
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+Loai mot nit goi tang):

Loai nay & moéi tAng chi ¢6 mot niit goi tAng ma thoi.

Nguyén 1y hoat dong cua phuong an:

Gia str thang dang tir dudi chuyén dong lén ( tic 12 chiéu chuyén dong
cta thang 1a di 1én). Khi gap tin hiéu goi ting ma tin hiéu goi ting & xa hon,
buéng thang dang chuyén dong lap tic ding lai. Tic 1a xi 1y tin hiéu goi d6,
ctt nhu vay thang di mot vong tr dudi 1én, né sé dung lai & nhiing tang c6 tin
hiéu goi thang, v6i diéu kién nhu vay va nguoc lai theo chiéu xuong.

*Uu diém:

Thiét k&€ mach diéu khién don gian.

Tiét kiém duogc s6 dau vao cua PLC ( mdi tang chi c6 hai tin hiéu goi,
1tin hiéu goi & ngoai buong va 1 tin hiéu goi & trong budng).

*Nhuoc diém:

Thang s€ phai dimng rat nhi€u lan, dong co phai méd mdy va ham nhicu
lan dan dén gy cam giac kho chiu cho ngudi dung thang may.

Thoi gian lam viéc day tai cua thang la rat 16n.

Nguoi st dung thang phai mat nhicu thoi gian.

+Loai hai ( hai ndt goi tang):

Goi theo chiéu lén.

Goi theo chiéu xudng.

Khi goi tAng ngudi goi phai hi€u 16 12 minh muon 1én hay xudéng.

Ta c6 nguyén 1y hoat dong :

Gia sir thang dang chuyén dong theo chiéu di 1én, lic nay thang chi xir
1y céc tin hiéu goi ting theo hudng 1én v6i di€u kién vi tri ctia thang thadp hon
vi tri cac tin hiéu goi. Con tét ca cac tin hiéu goi tang, theo hudng xudng, thi
duogc ghi nhd, nhitng tin hiéu nay chi dugc xur ly khi thang da di hét chiéu lén

va chuyén sang lam viéc v6i chiéu xudng.
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*Uu diém :

S6 lan dung ctia buong thang 1a it hon, dan dén viéc ham ding clia dong
co 1a nho nhat, do d6 nguoi st dung thang thoai mai hon, khong bi mét. Thang
c6 thé chay vdi van toc t6i da. Van dé qua giang duoc giai quyét.

Viéc 4p dung hai phuong 4n trén vao bai toan diéu khién thang may 5
tang, ta thay ring phuong 4n hai t6i uu hon. bdi vi bai toan diéu khién thang
mdy 5 tang, 1a bai toan téng quat né sé dugc ap dung vao nhitng nha cao tang,
chinh vi th€ viéc dua nguoi 1én cao hay xudng thap, rat can dén téc do cua
buong thang. Ngoai viéc qua giang cling rat can thiét vi thé ta chon phuong an

2 1am phuong 4n diéu khién thang may 5 ting.

L>VT e L<VT

[T ||| SOy | <L

CQG CQG

fio—VT=LQG2>

Hinh: 5.1. Luu do thang mdy
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+Thuyét minh luu d6 va nguyén 1y hoat dong cta luu do

Thuyét minh luu do:

Stars bat dau qué trinh chuédn bi khdi dong néu nhu ¢6 tin hiéu. Poc vi tri
thang, tic 12 thang dang nim & mot ting nao d6, duoc biéu thi trén dén LED
ctia mdi tAng, ma khéach di c¢6 thé nhan biét, thang mdy dang di 1én, di xuong,
thang dang ding & mot tang nao do.

Vi tri = 1 thang dang & tang|.
Vi tri = 2 thang dang & tang 2.
Vi tri = 3 thang dang & tang 3.
Vi tri = 4 thang dang & tang 4.
Vi tri = 5 thang dang & tang 5.
DPoc 1énh chinh: 1énh ma hanh khach goi thang di 1én tang hoac xuong tang.
Lénh = 1 thang dang dén tang 1.
Lénh = 2 thang dang dén tang 2.
Lénh = 3 thang dang dén tang 3.
Lénh = 4 thang dang dén tang 4.
Lénh = 5 thang dang dén tang 5.
Lénh luu: luu tit ca nhitng 1énh ndm ngoai, khong cho phép qua giang
so v6i Iénh chinh.
Dong thoi luu gilt nhitng 1énh di, khong cuing hanh trinh chinh. Khi thuc hién
1énh chinh xong, thi thang sé quay trd lai thuc hién Iénh luu.

B0 so sanh Iénh: tic 13, so sanh 1énh doc vao buodng thang hién tai dang
nam. Dong thoi so sanh 1énh doc vao, ¢6 khéc véi vi tri clia budng thang hay
khong. Néu khéc thi chuong trinh ra 1énh budng thang xuéng, hay 1én va cho
phép qué giang hay khong. Néu khong s€ cho luu 1énh, con cho phép, thi sé
thuc hién cung véi 1é€nh chinh.

Lénh dung: 1a 1énh s€ duoc dung theo 1énh goi hoac dung khi thang da
dén ddng vi tri ting muon dén. Pong thoi 1énh dimg, con duoc dua vao khi

buong thang chua déng cira va dimg dit cap.
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Nguyén ly hoat dong cua luu do :

Khi ta an nut stars thi chuong trinh ctia thang may tu dong tié€n hanh khoi
dong thang. Khi thang da & trang thai san sang phuc vu, chuong trinh tién
hanh quét dau vao, xem coé tin hiéu goi hay khong. Lic nay dén LED sang,
hién thi vi tri clia thang, chuyén dong lén hoidc xudéng va ciing ¢ thé thang
dang ding cho & 1 tang nao d6. Khi ¢6 ngudi 4n nit goi tang ( 1énh chinh), b
so sanh dua chuong trinh vao lam viéc. Néu vi tri thang trung véi 1énh goi, thi
buéng thang khong chuyén dong, ti€p tuc chd lénh dé di chuyén ting thang
(PT). Con khi bd so sanh tin hiéu tir ngoai dua Iénh vao(PDT), ma c6 su thay
déi vé vi tri clia budng thang. Lic nay bo so sdnh s& dua ra tin hiéu cho 1én,
xuong hoac ding & mot vi tri nao d6. Trong qua trinh 1én, chuong trinh thuc
hién 1énh chinh, thi ¢6 mot 1énh méi dugc dua vao. Gia sit c6 mot ngudi di 1én
tlr tang 1 dén tang 4, lic nay c6 ngudi an nit (PT) & 2 dé di 1én ting nao d6 va
tang 3 di xuong. Chuong trinh s€ dua vao bo mdy so sanh, xem c6 cung hanh
trinh v6i 1énh chinh hay khong. Liic nay chuong trinh kiém tra va dua ra lénh
cho phép, c6 qua giang hay khong, dong thoi xem vi tri 1énh mdi cua thang,
dang trung véi tin hiéu nao trong bang tin hiéu dang dugc xét hay khong. Néu
trung v6i hanh trinh so véi 1énh chinh, thi b so sanh cho ra 1énh dung thang,
cho phép qua giang, thuc hién déong ma cilra, xoa tin hiéu goi vi tri (qua giang).
Lic nay thang van thuc hién 1énh chinh, cho dén khi 1énh chinh tring véi vi tri
cta budng thang can dén, 1énh dimg duoc thoa man. Con khong tring véi hanh
trinh cua Iénh chinh, chuong trinh khong cho phép qua giang, 1énh méi duge luu
vao. Sau khi thuc hién 1énh chinh xong, s€ quay lai thuc hién 1énh Iuu.

Trong qua trinh xuong, chuong trinh thuc hién 1énh chinh, c¢6 1 1énh méi
duoc dua vao. Gia st c6 mot ngudi xuong tang nao doé va cé 1énh tir tang 2 di
lén, thi tat ca hanh trinh lén ,xuéng, cho phép qua giang, khong phép qua
giang, ding 1énh, bang vi tri duoc thuc hién giong nhu qud trinh trén( qué
trinh 1én). Con khi di€u kién dung thang khong duoc thoa man, thi chuong
trinh can ¢ vao vi tri tir hién tai Cabin va tin hiéu goi trong bang dé xuét

huéng chuyén dong cta thang.
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5.4.CHUONG TRINH TU PONG PIEU KHIEN THANG MAY 5 TANG
CHO PLC VIET BANG NGON NGU OMRON.

Ta c6 bang phan céng vao ra:

Pau vao
FR1 0001
FR2 0002
FR3 0003
FR4 0004
FR5 0005
F1 0011
F2 0012
F3 0013
F4 0014
F5 0015
OP 0006
CL 0007
RUP 0010
RD 0000
L 0008
H 0009
Dau ra
Mo cua 1000
Doéng cua 1000
Lén 1001
Xuong 1002
Cham 1003
Nhanh 1004
A0 1005
Al 1006
A2 1007
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Dia chi | Ma lénh Dit liéu Dia chi Ma lénh | Dit liéu
0001 LD 0001 0025 LD 0004
0002 OR 0111 0026 OR 0114
0003 LDNOT | HRO3 0027 LD NOT HR 03
0004 ORNOT | HR209 0028 LD NOT 105
0005 AND LD 0029 ANDNOT HR106
0006 OouT 0111 0030 ANDNOT HR206
0007 LD 0002 0031 OR LD
0008 OR 1112 0032 AND LD
0009 LDNOT | HRO3 0033 ouT 0114
0010 LDNOT | 105 0034 LD 0005
0011 ANDNOT | HR102 0035 OR 1115
0012 ANDNOT | HR202 0036 LD NOT HRO03
0013 ORLD 0037 LD NOT 105
0014 ANDLD 0038 AND NOT |HR 109
0015 ouT 0112 0039 OR LD
0016 LD 0003 0040 AND LD
0017 OR 0113 0041 ouT 0115
0018 LDNOT | HRO3 0042 LD 0001
0019 LDNOT | 105 0043 AND 0010
0020 ANDNOT | HR104 0044 OR 1111
0021 ANDNOT | HR204 0045 AND NOT | HRO3
0022 OR LD 0046 ouT 1111
0023 ANDLD 0047 LD 0002
0024 OouT 0113 0048 AND 0010
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0149 OR LD 0175 OR LD

0150 LD 0008 0176 LD 0008
0151 AND 0011 0177 AND 0011
0152 AND 0009 0178 AND 0009
0153 OR LD 0179 ORLD

0154 ouT 505 0180 ouT 507
0155 LD 0009 0181 LD 0009
0156 AND 0014 0182 AND 0015
0157 OR 506 0183 OR 508
0158 ANDNOT | 0008 0184 AND NOT | 0008
0159 LD 0009 0185 LD 0009
0160 AND 0015 0186 AND 0014
0161 AND 0008 0187 AND 0008
0162 OR LD 0188 ORLD

0163 ouT 506 0189 LD 0009
0164 LD 0008 010 AND 0013
0165 AND 0014 091 AND 0008
0166 OR 507 192 ORLD

0167 ANDNOT | 0009 0193 LD 0009
0168 LD 0008 0194 AND 0012
0169 AND 0013 0195 AND 0008
0170 AND 0009 0196 ORLD

0171 OR LD 0197 LD 0009
0172 LD 0008 0198 AND 0011
0173 AND 0012 0199 AND 0008
0174 AND 0009
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0200 OR LD 0225 OR LD

0201 ouT 508 0226 AND NOT | 301
0202 LD 0001 0227 AND NOT | 302
0203 AND 0008 0228 AND NOT |HRO03
0204 AND 0011 0229 AND 1010
0205 AND 0009 0230 ouT 105
0206 LD 0002 0231 LD 105
0207 AND 0008 0232 LD HR 102
0208 AND 0012 0233 LD 0112
0209 AND 0009 0234 AND NOT | 1113
0210 OR LD 0235 OR 1112
0211 LD 0003 0236 AND LD

0212 AND 0008 0237 ORLD

0213 AND 0013 0238 LD HR 104
0214 AND 0009 0239 LD 0113
0215 OR LD 020 AND NOT | 1115
0216 LD 0004 024 OR 1114
0217 AND 0008 0242 AND LD

0218 AND 0014 0243 ORLD

0219 AND 0009 0244 LD H106
0220 OR LD 0245 LD 0014
0221 LD 0005 0246 AND NOT | 1117
0222 AND 0008 0247 OR 1116
0223 AND 0015 0248 AND LD

0224 AND 0009 0249 OR LD
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0250 OR |HR 109 0275 OR LD

0251 LD | HR 202 0276 AND 503
0252 LD |0014 0277 LD 0003
0253 ANDNOT | 1116 0278 LD 0013
0254 OR 1117 0279 AND NOT | 301
0255 AND LD 0280 AND HR03
0256 OR LD 0281 ORLD

0257 LD HR204 0282 AND 505
0258 LD 0113 0283 ORLD

0259 ANDNOT | 1114 0284 LD 0004
0260 OR 1115 0285 LD 0114
0261 AND LD 0286 AND NOT | 301
0262 OR LD 0287 AND HRO03
0263 LD HR206 0288 ORLD

0264 LD 0112 0289 AND 507
0265 ANDNOT | 1112 0290 ORLD

0266 OR 1113 0291 LD 0005
0267 AND LD 0292 LD 0115
0268 OR LD 0293 AND NOT | 301
0269 OR HR 209 0294 AND HRO3
0270 ouT 106 0295 OR LD

0271 LD 0002 0296 AND 508
0272 LD 0012 0297 OR LD

0273 ANDNOT | 301 0298 AND 0007
0274 AND HRO3 0299 AND 1010
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0300 OuT 108 0325 OR LD

0301 LD 100 0326 AND 506
0302 OR 302 0327 LD 0003
0303 LD NOT |HR 102 0328 LD 0113
0304 OR 0113 0329 AND NOT | 302
0305 LD NOT | HR104 0330 AND HRO03
0306 OR 0114 0331 OR LD

0307 LD NOT | HR106 0332 AND 504
0308 OR 0115 0333 ORLD

0309 AND LD 0334 LD 0002
0310 ANDNOT | HR109 0335 LD 0112
0311 ANDNOT | 301 0336 AND NOT | 302
0312 ouT 302 0337 AND HR 03
0313 LD 106 0338 OR LD

0314 DIFU(13) | 100 0339 AND 502
0315 LD 100 0340 OR LD

0316 MOV(21) | # 1 HROO 0341 LD 0001
0317 LD 25314 0342 LD 0111
0318 LD 201 0343 AND NOT | 302
0319 LD HRO03 0344 AND HRO03
0320 SFT (10) | HROO;HO00 | 0345 ORLD

0321 LD 0004 0346 AND 501
0322 LD 0114 0347 ORLD

0323 ANDNOT | 302 0348 AND 0007
0324 AND HRO03 0349 AND 0100
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0350 ouT 107 0375 OR LD
0351 LD 107 0376 ouT 1000
0352 OR 301 0377 LD HRO02
0353 LD NOT | HR202 0378 ouT TIMO#30
0354 OR 0113 0379 LD HR100
0355 LD NOT | HR204 0380 AND 0008
0356 OR 0112 0381 AND 0012
0357 LD NOT | HR 206 0382 LD HR101
0358 OR 0111 0383 AND TIM 01
0359 AND LD |509 0384 LD 0008
0360 OR HR209 0385 AND 0012
0361 ANDNOT | 302 0386 AND 0009
0362 ANDNOT | 301 0387 LD NOT 0012
0363 ouT HROO 0388 AND NOT | 1112
0364 LD 0006 0389 AND LD
0365 AND HRO1 0390 ORLD
0366 LD TIMO 0391 OR 1113
0367 AND LD 0392 LD HR 102
0368 ORR HR02 0393 AND TIM 02
0369 LD 0007 0394 LD HRO3
0370 AND 0395 LD NOT 0112
0371 OR LD 201 0396 AND NOT | 1112
0372 ouT HROO 0397 AND LD
0373 LD HROO 0398 OR LD
0374 LD 0399 OR

1113
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0400 LD HR 103 0425 AND LD

0401 AND TIM O3 0426 OR LD

0402 LD 0008 0427 OR 1117
0403 AND 0013 0428 LD HR 106
0404 AND 0009 0429 AND TIM 06
0405 LD NOT |0113 0430 LD HRO03
0406 ANDNOT | 1114 0431 LD NOT 0114
0407 AND LD 0432 AND NOT | 1116
0408 OR LD 0433 AND LD

0409 OR 1115 0434 ORLD

0410 LD HR 104 0435 OR 1117
0411 AND TIM 04 0436 LD HR107
0412 LD HRO03 0437 AND 0008
0413 LD NOT | 0113 0438 AND 0013
0414 ANDNOT | 1114 0439 ORLD

0415 AND LD 0440 LD HR108
0416 ORLD 0441 AND 0008
0417 OR 1115 0442 AND 0015
0418 LD HR105 0443 AND 0009
0419 AND TIM 05 0444 ORLD

0420 LD 0008 0445 LD HR 109
041 AND 0014 0446 AND HRO03
022 AND 0009 0447 ORLD

423 LD NOT |0114 0448 ouT 202
0424 ANDNOT | 1116 0449 LD HR200
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0450 AND 0009 0475 AND 0008
0451 AND 0014 0476 OR LD

0452 LD HR201 0477 LD NOT 0013
0453 AND TIM 07 0478 AND NOT | 1115
0454 LD 0009 0479 ORLD

0455 AND 0014 0480 AND LD

0456 AND 0008 0481 OR 1114
047 ALD 0482 LD HR204
058 LD NOT | 0014 0483 AND TIM10
459 ANDNOT | 1117 0484 LD HRO3
0460 AND LD 0485 LD NOT 0013
0461 OR LD 0486 AND NOT | 1115
0462 OR 1116 0487 AND LD

0463 LD HR202 0488 OR LD

0464 AND TIMO8 0489 OR 1114
0465 LD HRO3 0490 LD HR205
0466 LD NOT | 0114 0491 AND TIM11
0467 ANDNOT | 1117 0492 LD 0009
0468 AND LD 0493 AND 0012
0469 ORLD 0494 AND 0008
0470 OR 1116 0495 LD NOT 0112
0471 LD HR203 0496 AND NOT | 1113
0472 AND TIMO9 0497 ORLD

0473 LD 0009 0498 AND LD

0474 AND 0013 0499 OR 1112
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0500 LD HR 206 0525 AND 0011
0501 AND TIM 12 0526 MOV(21) #1HR1
0502 LD HRO03 0527 LD 1010
0503 LD NOT | 0112 0528 AND 101
0504 ANDNOT | 1113 0529 AND NOT | 0112
0505 AND LD 0530 AND 0012
0506 ORLD 0531 MOV (21) |#8 HR1
0507 OR 1112 0532 LD 1010
0508 LD HR207 0533 AND 101
0509 AND 0009 0534 AND NOT | 0113
0510 AND 0010 0535 AND 0013
0511 ORLD 0536 MOV(21) #32 HR1
0512 LD HR208 0537 LD 1010
0513 AND 0009 0538 AND 101
0514 AND 0011 0539 AND NOT | 0114
0515 AND 0008 0540 AND 0014
0516 ORLD 0541 MOV(21) #128HR
0517 LD HR209 0542 LD 14

0518 AND HRO03 0543 LD 202
0519 ORLD 0544 LD HR 101
0520 OouT 203 0545 AND TIM 13
0521 LD 302 0546 NOTLD HR103
0522 DIFU(13) | 101 0547 AND NOT | TIM14
0523 LD 101 048 AND NOT | 0113
0524 AND 10 0549 AND NOT | 0114
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0550 ANDNOT | 0115 0575 MOV(21) #1 HR2
0551 OR LD 0576 LD NOT 0114
0552 LD HR 105 0577 AND 1010
0553 ANDNOT | TIM15 0578 AND 102
0554 ANDNOT | 0114 0579 AND 0014
0555 ANDNOT | 0115 0580 MOV(21) 8HR2
0556 OR LD 0581 LD NOT 0113
0557 LD HR107 0582 AND 1010
0558 ANDNOT | TIM 16 0583 AND AND | 102
0559 ANDNOT | 0115 0584 MOV(21) 0013
0560 OR LD 0585 LD NOT #32 HR2
0561 LD 0001 0586 AND 0112
0562 ANDNOT | 1010 0587 AND 1010
0563 OR LD 0588 AND 102
0564 LD TIM 21 0589 MOV(21) 0012
0565 AND 0007 0590 LD #128 HR2
0566 AND 0004 0591 LD 25314
0567 AND 0008 0592 LD 203
0568 OR LD 0593 AND NOT | HR201
0569 SET(10) |HR1;HR1 |0594 LD TIM 17
0570 LD 302 0595 AND NOT | HR203
0571 DIFU(13) | 102 0596 AND NOT | TIM18
0572 LD 102 0597 AND NOT |0111
0573 AND 0015 0598 AND NOT | 0112
0574 AND 1010 0599 0113
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0600 OR LD 0625 LD HR 102
0601 LD HR205 0626 LD NOT 0112
0602 ANDNOT | TIM19 0627 OR 1113
0603 ANDNOT | 011 0628 AND LD

0604 ANDNOT | 0112 0629 ORLD

0605 OR LD 0630 OR HR103
0606 LD HR207 0631 LD HR104
0607 ANDNOT | TIM20 0632 LD NOT 0113
0608 ANDNOT | 0111 0633 OR 1115
0609 OR LD 0634 AND LD

0610 OR TIM21 0635 OR LD

0611 SFT10 HR2;HR2 | 0636 OR HR105
0612 LD 102 0637 LD HR106
0613 ANDNOT | 1010 0638 LD NOT 0114
0614 MOV(21) | #256 HR2 | 0639 OR 1117
0615 LD 0001 0640 AND LD

0616 ANDNOT | 1010 0641 OR LD

0617 ouT 509 0642 OR HR107
0618 LD 0008 0643 OR HR108
0619 AND 0011 0644 AND NOT | HR109
0620 AND 0009 0645 AND 0007
0621 OR 1010 0646 AND 1010
0622 ouT 1010 0647 AND NOT | 1002
0623 LD HR100 0648 ouT 1001
0624 OR HR101 0649 LD HR200

68




biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0650 OR HR 201 0675 LD HR 201
0651 LD HR202 0676 AND NOT | 1116
0652 LDNOTG | 0114 0677 AND 0114
0653 OR 1116 0678 OR LD

0654 AND LD 0679 LD HR 203
0655 OR LD 0680 AND NOT | 1114
0656 OR HR203 0681 AND 01113
0657 LD HR204 0682 OR LD

0658 LD NOT | 0113 0683 LD HR205
0659 OR 1114 0684 AND NOT | 1112
0660 OR HR205 0685 AND 0112
0661 LD HR206 0686 ORLD

0662 LD NOT | 0012 0687 OR HR208
0663 OR 1112 0688 AND 0007
0664 AND LD 0689 AND 1010
0665 OR LD 0690 ouT 1003
0666 OR HR207 0691 LD HR100
0667 OR HR208 0692 LD HR101
0668 ANDNOT | HR209 0693 LD NOT 0112
0669 AND 0007 0694 OR 1113
0670 AND 1010 0695 AND LD

0671 ANDNOT | 1001 0696 ORLD

0672 ou 1002 0697 LD HR102
0673 LD HR101 0698 LD NOT 0112
0674 ANDNOT | 1113 0699 OR 1113
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0700 AND LD 0725 AND 1010
0701 ORLD 0726 ouT 1004
0702 LD HR103 0727 LD HR 201
0703 LD NOT | 0113 0728 LD NOT 0114
0704 OR 1115 0729 OR 1116
0705 AND LD 0730 AND LD

0706 ORLD 0731 OR LD

0707 LD HR104 0732 LD HR202
0708 LD NOT |0113 0733 LD NOT 0114
0709 OR 1115 0734 OR 1116
0710 AND LD 0735 AND LD

0711 OR LD 0736 ORLD

0712 LD HR105 0737 LD HR203
0713 LD NOT | 0114 0738 LD NOT 0113
0714 OR 1117 0739 OR 1114
0715 AND LD 0740 AND LD

0716 OR LD 0741 ORLD

0717 LD HR106 0742 LD HR204
0718 LD NOT |0114 0743 LD NOT 0113
0719 OR 1117 0744 OR 1114
0720 AND LD 0745 AND LD

0721 ORLD 0746 ORLD

0722 OR HR107 0747 LD HR 205
0723 OR HR108 0748 LD NOT 0112
0724 AND 0007 0749 OR 1112
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biachi |Mailénh | Dt liéu Diachi Ma 1énh Dit liéu
0750 AND LD 0775 LD HR 103
0751 ORLD 0776 ouT TIM3 #5
0752 LD HR206 0777 LD HR104
0753 LD NOT |0112 0778 ouT TIM 4#5
0754 OR 1112 0779 LD HR105
0755 ORLD 0780 ouT TIM 5#5
0756 AND LD 0781 LD HR 106
0757 OR HR207 0782 ouT TIM6#5
0758 AND 0007 0783 LD HRO1
0759 AND 1010 0784 ouT TMT7#5
0760 ouT 1004 0785 LD R202
0761 LD 0011 0786 ouT TIM8#5
0762 OR 0013 0787 LD HR203
0763 OR 0015 0788 ouT TIMO#5
0764 ouT A0 0789 LD HR204
0765 LD 0012 0790 ouT TIM 10#5
0766 OR 0013 0791 LD HR205
0767 ouT Al 0792 ouT TIM11#5
0768 LD 0014 0793 LD HR206
0769 OR 0015 0794 ouT TIM 12#5
0770 ouT A2 0795 LD NOT 0115
0771 LD HR101 0796 ouT TIM13#5
0772 ouT TIM1#5 0797 LD NOT 0112
0773 LD HR102 0798 ouT TIM 14#
0774 ouT TIM2#5 0799 LD NOT 5

0113
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biachi |Mailénh | Dt liéu Dia chi Ma 1énh Dit liéu
0800 ouT TIM 15#5
0801 LDNOT |0114
0802 ouT TIM16#5
0803 LDNOT |0111
0804 ouT TIM17#5
0805 LDNOT | 0114
0806 ouT TIM18#5
0807 LD NOT |0113
0808 ouT TIM19#5
0809 LD NOT |0112
0810 ouT TIM20#5
0811 LDNOT | 0001
0812 ouT TIM21#5
0813 FUN(21)
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KET LUAN

Vé6i nhiém vu thiét k€ hé thong truyén dong dién thang mdy chd nguoi
cho nha nam tang dung PLC.

Trong qua trinh lam do6 4n da gitp em sang to phan 1y thuyét, duoc hoc
cua cdc thdy co gido trong nha truong. C6 thém nhiéu sy hiéu biét vé thuc t€.
Tuy nhién do ndi dung cong viéc hoan toan mdéi mé, tim hiéu biét con han
ché, d6 an ctia em khong tranh khoi thi€u s6t. Em rat mong dugc su gitp do
cua cdc thdy co gido, chi ra nhitng thi€u sét cia d6 an, d€ em hoan thién va rit
kinh nghiém trong thuc tién san xuat.

Em xin tran trong cam on su hudng dan tan tinh cta thay gido Mai
Xuan Minh va cac thiy co trong Khoa Dién, da nhiét tinh gitip d& em hoan

thién ban do an nay.
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