Gido trinh Trang Bi Dién

Chuong 4

TRANG BI PIEN CHO MAY NANG HA, VAN CHUYEN
4.1 TRANG BI PIEN CHO PALANG, CAU TRUC

Ché€ @9 1am viéc cdc cd cau clia paling, ciu truc duge xdc dinh tif cdc yéu cau
clia qud trinh cong nghé, chic ning cia paling va ciu truc trong diy chuyén sin
xuat. C4u tao va két cdu clia paldng va cau truc rat da dang. Khi thiét k&€ va ché tao
hé thong diéu khién va hé thong truyén dong dién phai phiit hgp véi timg loai cu thé.

CAu truc trong phan xudng luyén thép 10 Mactanh, trong cdc phan xudng nhiét
luyén phdi ddm bdo cédc chi tiéu k§ thudt trong ch& d6 qud do. Ciu truc trong céc
phin xudng 1ip rdp phdi ddm bdo qué trinh md mdy ém, dai diéu chinh tdc do rong,
dirng chinh xdc diing ndi ha hang va 14y hang...

Céc cd cau clia ciu truc 1am viéc trong ché& do cuc ky ning né: tin s§ déng cit
16n, ch& dd qud dd x4y ra nhanh khi md mdy, him va dio chiéu.

Tir nhitng dic di€m trén c6 thé dua ra nhitng yéu ciu co bdn ddi v6i hé truyén
dong va trang bi dién cho cdc co ciu clia cau truc:

1. Sd @6 hé diéu khién don gidn.

2. Cdc phan tf cau thanh c6 d6 tin cdy cao, don gidn vé ciu tao, thay thé dé
dang.

3. Trong sd dd diéu khién phdi c6 mach bio vé dién dp ‘khong’ qud tdi va
ngin mach.

4. Qu4 trinh md mdy dién ra theo mot luat dinh san.

5. S0 @b diéu khién cho tiing dong co riéng biét, doc 1ap.

6. C6 cong tic hanh trinh han ch€& hanh trinh ti€n, 1bi cho xe ciu, xe con; han
ch& hanh trinh 1én clia cd cAu nang ha.

7. Pdm bdo ha hang & t6¢ do thap.

8. Tu ddong ngdt ngudn khi c6 ngudi trén xe cau.

4.1.1 Trang bi dién cho paling

Pé diéu khién cho paling cd dong, thuin tién ngudi ta ding cac hdp nit bAm
diéu khién di dong, sd @6 nguyén ly 1am viéc dugc bi€u dién trén hinh 5-1.

Pong co khong ddng bo M, 1a dong co chinh phuc vu cho viéc niang ha tdi
trong biing méc treo dude diéu khién bing contactor N (ning) va contactor H (ha),
tdc dong bing cdc niit nhan kép My, My, con KH, 12 cong tic hanh trinh d€ han ché&
chiéu ning clia méc treo. Ngoai ra con ¢6 phanh 3 pha PH.

DPong co khong dong bd M, 1a dong co phuc vu cho co ciu di chuyén véi cdc
hanh trinh ti€n (T) va 1ui (L), hé thong ciing dude diéu khién biing cdc nit nhan kép
M, M.

Giffa cdc hanh trinh ning, ha, ti€n va 1bi con cdc lién dong khod chéo vé dién bdi
cdc ti€p di€ém thuong kinN,H, L, T.

Ngoai ra con c6 phanh 3 pha PH tham gia ham truc dong cd lic dong cd M,

khong c6 dién.
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Hinh 4-1: SJ 6 mach dién diéu khién paling

Nang hang nhan nit nhan M,(1, 3) contactor N c6 dién, ti€p diém N(13, 15)
md ra, 3 ti€p diém chinh cia N déng lai, cudn diy PH clia phanh ham c6 dién gidi
phéng ¢& truc dong cd, ddng thdi dong cd M, ciing c6 dién quay truc theo chiéu
niang hang. Khi méc ning hang di chuyén dén vi tri gi6i han trén thi tic dong vao
cong tic hanh trinh KH,,, cudn ddy contactor N mat dién, dong cd ditng va phanh PH
giit ¢6 truc dong co.

Ha hang nhan niit nhan kép My(3, 5) contactor H c6 dién, ti€p di€m H(5, 7) md
ra, 3 tiép diém chinh ctia H trén mach dong Iuc déng lai, thi tu hai trong ba pha dua
vao dong co ddo, cudn day phanh PH c6 dién gidi phéng c6 truc ddng cd, ddong co
M, quay ngugc ha hang.

Can palidng chay tién tdc dong niit nhan kép M(1, 19) cudn diy contactor tié€n
(T) c6 dién cung c4p dién cho dong cd M,, dong cd chay tién.

Can paling chay lui tdc dong nit nhan kép M;(27,29) cudn diy contactor lui
(L) c6 dién cung caAp dién cho dong cd M,, dong cd chay Iui.

4.1.2 Trang bi dién cho ciu truc

Trong xdy dung c6 nhiéu loai ciu truc nhu: ciu truc banh 16p, cdu truc ty ning,
cau truc thdp...Viéc truyén dong va diéu khién phai ddm bdo cho cau truc hoat dong
cd dong trong hién trudng xay dung théa man cdc toa d6 trong khoéng gian x, y, z.
Do vay cin phdi c6 nhitng truyén dong diéu khién cho di chuyén, quay, ning ha cin
va chinh 12 ndng ha méc treo (t3i trong). Xét sd d6 dién hinh 13 sd dd diéu khién cho
cau truc thap C 391.

Theo so d dong luc va diéu khién:

M;, M, 13 hai dong cd clia co cdu di chuyén.

Mj; 1a ddng co ndng ha tai trong (mdc treo).

M, 12 dong co cla cd cAu quay.

M; 1a dong co ning ha cin.
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Theo so d6 dong lyc con c¢6: CD 1a cdc cAu dao, MBA 13 mdy bi&n 4p ha dién

4p 220 V xudng 12 V cung cip dién cho mach dién tin hiéu.
CC: cau chi cdc cdp tuong ng.
ICT, 2CT: cdc cong tic cho cdi va dén chi€u sdng.
PH: 12 cdc phanh him tuong ng vdi cdc cd cau.
A

220 V/12V
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Hinh 4-2a: So 46 mach dién dong luc cia ciu truc thap KA -100 (C391)
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Hinh 5 - 2b: So dé diéu khién cdu truc thép KA 100 (C - 391)
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Sd dd diéu khién dién 4p 220 V, cdc nit thudng mé 1M, 2M, 3M, 4M d€ md
mdy lam viéc cho cdc dong co tuong tng 1, 2, 3, 4, 5. Con diéu khién cho dong co 3
nang ha tdi trong (mdc treo) bing bo khong ché€ KC gém 3 vi tri: N — O — T (ngudc
— khong — thuin) véi 2 ti€p di€ém KC, va KC,. So dd diéu khién con c6 cdc cong tic
hanh trinh 1KH, 2KH, 3KH d€ han ché& hanh trinh di chuyén, quay, ning ha can clia
ciu truc. Con cong tic hanh trinh 1 d€ han ché ning cin, 2 13 cong tic hanh trinh
han ché& dd cao cia méc treo.

biéu khién cdc co cdu ning — ha, co ciu chinh clia cdc loai can truc, thudng
diing cdc bo khong ch& hinh trong, hinh cam, khdng ché tir.. dit ngay & cabin dé
ngudi van hanh, 14i can truc thuc hién cho thuin tién va co dong linh hoat.

Trong cédc cau truc ciing diing bd khong ché tir loai T.C. B6 khdng ché& nay
khong d6i xing & phia ning va phia ha. Piéu khi€n phanh him PH 3 pha bing
contactor M. Pong cd D la dong co khong ddong bd ba pha rotor diy quin dugc ndi
ti€p véi mot sd cap dién tré khdi dong, dién trd him ngugc.

RK: 12 loai role khod thuc hién khod hé thong khong cho lam viéc khi chua dd
dién 4p can thiét.

RDBD: 1a role dong dién.

H, N: contactor ha va nang.

1KBN, 2KDN: contactor ddo ngugc.

1G + 4G: contactor gia toc.

KHy, KHy: cong tic hanh trinh han ch&€ ning, ha. Bd khong ché KC ¢6 12 tiép
diém KC, KC, .. KC}, v6i cdc vi tri ha — O — nang.
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Hinh 4 - 3: So dd khdng ché tir loai TC

Ché& do nang

P& bo khong ché KC & vi tri ning 1. KC; khép kin, RK c6 dién cung cap dién
cho phia sau. Contactor N, M, 1KDPN ¢6 dién lam cho dong c M c6 dién quay theo
chiéu ning véi cdc Rpp, ndi ti€p & mach rotor (trir mot cap). N&u dé & vi tri 6 thi loai
gin hét s6 dién trd Rpp, (chi cOn mot cdp). Mudn ditng dong cd chi can gat bd khong
ch& KC vé vi tri 0. Contactor N mat dién cit stator khdi lu6i 3 pha va contactor M
mat dién lam cho PH mat dién, phanh ham 3 pha kep chit truc dong co M.
Lam viéc ha

Ha véi phuong phdp him ngugc bing cdch dung cdc dién trd tuong dng.
Ha him bing cdch ddo chéo hai trong ba pha (ham t4i sinh).
KC & vi tri ha 1: contactor N, 1IKPDN, 2KPN c¢6 dién, ding ra dong cd lam viéc &
dudng ha nhung do contactor M mat dién 1am cho PH kep chiit truc vi tri ndy dudc
sit dung 1am moment t3i trong dong khi ha tdi ning va d€ ngin ngira ty ning khi tai
nhe. N&u dé & vi tri 2 thi M ¢6 dién dong cd quay nhung 2KPN mat dién dong cd ¢
thém mot cap dién trd phu thyc hién ha him ngudc. Néu KC dé & vi tri 3 thi 1KPN,
2KDPN mat dién toan bd Ry, duge dua vao d€ ham ngudgc.

Néu ma tdi trong ha ma nhe sé& ddi thanh nang do vdy ha tai trong nhe dugc
thuc hién biing phuong phap ha dong luc (d6i chéo 2 trong ba pha) tuong tng KC &
vitri 4 va 5.

O vi tri 4 cdc cong tic to H, IKPN, 2KPN, 1G c¢6 dién.
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o) vi tri 5 cdc cong tic to H, IKDN, 2KPN, 1G, 2G, 4G c¢6 dién.
Han ch€ cdc hanh trinh ning hoic ha bing cdc cong tic hanh trinh thudng kin
KHy vad KHy. Diéu khié€n mach dong luc bing 1CD, diéu khién mach khong ché
2CD.

4.2 TRANG BI PIEN CHO BANG TAI

4.2.1 Khai niém chung va phan loai

C4c thi€t bi van tai lién tuc thudng dung dé van Chuyén nhitng hat, cuc c6 kich
thudc nhé, chuyén chd cdc hat § dang thanh phdm, ban thanh phim, chd hanh khich
theo mdt cung dudng nhat dinh khong c6 tram ding gifta dudng. Thiét bi van tai lién
tuc bao gdm:

Bing tdi (diing van chuyén vat liéu hinh dang cuc c6 kich thuéc nhd)

Bing chuyén (cdc phian xudng, nha sdn xuit theo day chuyén)

Bing giu (ding trong cdc nha mdy san xuit khai thic quing, md)

Pudng gong treo (dude tng dung khai thdc & khu vyc ndi, doi)

Thang chuyén (dudc ting dung & cdc chg, siéu thi)

C4c thiét bi van tdi lién tuc c6 nidng suit cao so v6i cdc phuong tién van tdi
khédc, nhit 1a & khu vuc ndi non hay dia hinh hi€m trd.
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4.2.2 Cau tao, cic thong s ky thuit cia cdc thi€t bi van tdi lién tuc:
1. Bang tai:

Bing tdi 12 thi€t bi van tdi lién tuc dung dé€ van chuyén chd hang dang cuc, hat
theo phucng nim ngang hodc theo phuong nghiéng (géc nghiéng khong 16n hon 30
%). Niing suit clia bing tii dugc tinh:

Q=0.V [Kg/s]
3600
=——0V|tan/h
Q 1000 [ ]
Trong do:
0: Khoi lugng tdi theo chiéu dai [Kg/m)|
d=S.y10°

S: Tiét dién cit ngang cia vat liéu trén bing [mz]
v: Khoi lugng riéng cia vat liéu [TAn/m’]
V: Van toc di chuyén clia biang [m/s

Hinh 4- 4- K&t c4u clia bing tdi ¢d dinh
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2. Biing gau:
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Hinh 4-5-K&t cdu clia bing gau

Bing giu diung dé€ van tai vat thé dang hat theo phuong thing ding hoic theo
phuong nghiéng (g6c nghiéng 16n hon 60°%), bo phan boc hang 1a nhitng gau nhd.
Ning suit clia bing gau dudc xdc dinh theo biéu thifc:

Q= “:/—'7/.\/.3600[tan/ h]
k

Trong do:

i: thé tich cia mdi gdu [m’]

y: hé s6 ldp diy gau, chon tir 0.4 + 0.8

v: khéi lugng riéng cda vat dang hat [tdn/m’]

Ii: cu ly gitta cdc gau [m]

v: van toc di chuyén [m/s] c6 thé chon (0,85 + 1.25) m/s.
3. Puong gong treo:

Pudng gong treo ding dé vin chuyén hang hoic van chuyén ngudi. Pudng
gong treo thuding ché tao theo hai kiéu:
Pudng gong mot cap
Pudng gong hai cdp
Ning suit ctia dudng gong treo dudc xdc dinh bdi biéu thifc:
Q= @.G[tan/ h]
t: thGi gian cdch gitra cdc toa hang
G: khdi lugng tai ctia mot toa hang
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Hinh 5-6- K&t ciu clia dudng gong
4. Thang chuyén:

Thang chuyén 13 mot loai cau thang di chuyén lién tuc dung dé chuyén chd
hanh khdch. Téc dd di chuyén ctia thang: v = (0,5 + 1).
Ning suit clia thang chuyén dugc tinh theo biéu thic:

Q= mL_mk,v.go[nguoi / gio]

b
Trong do:
@: hé s6 lip diy khéch clia thang chuyén
v: van toc di chuyén [m/s], thong thudng chon v= (0.5 = 1) m/s

1 A ) A A N e ass
——: 50 bac thang cua thang chuyén trén mdt don vi mét dai.
m,,

my: s6 khdch trén mot bic thang.

¢
)
b
SRR | Hinh 5-7- K&t cdu cda thang chuyén

4.2.3. Nhitng yéu cau d6i véi hé truyén dong cac thi€t bi van tdi lién tuc:

Ché d6 lam viéc cuia cdc thi€t bi van tdi lién tuc 1a ch& do dai han véi phu tdi
hau nhu khong d6i.

Hé truyén dong cla cdc thiét bi lién tuc cAn ddm bdo khdi dong day tai.
Moment khgi dong cua dong M,q = (1.6 + 1.8) My,. B&i vdy nén chon déng cg
truyén dong thi€t bi van tai lién tuc 12 dong co c6 hé s trugt 16n, rinh stator siu dé
c¢6 moment mé mdy 16n.

Ngudn cung cip cho ddng co truyén dong cdc thiét bi van tdi lién tuc cin cé
dung ludng du 16n, dic biét ddi v6i dong cd ¢6 cong suat P> 30 KW, dé€ khi m3 mdy
khong dnh hudng dén Iu6i dién va qud trinh khéi dong dudc thyc hién nhe nhang,
dé dang hon.

136



Gido trinh Trang Bi Dién

4.2.4. Trang bi dién cho bing tai
Céc nguyén tic chinh khi thiét k& hé thong bing tii la:

1. Thit tw chuyén dong clia cic bing tai ngudc chiéu véi dong dich chuyén cia
vat liéu.

2. Diing bing tdi bt ky nao d6 chi dudc phép khi bing tai trudc né da dirng.

3. Phdi c6 cdm bién tdc dd clia mdi bing tdi va cdc cdm bi€n bdo c6 tdi trén
bang hodc thung chura.

Trong x4y dung bing tdi dugc phuc vu nhiéu & cdc diy chuyén tu dong sin
xudt vat liéu xdy dung nhu xi ming, sdn xuit gach, van chuyén vit liéu xdy dung ...
Hé thong bing tdi, bing chuyén dugc truyén dong bing mot s6 dong co 6 lién quan
vé dién chit ché vdi nhau.

Hé thdng m6 td hinh 5-7 gdm 3 dong co M, M,, M.

Piéu khién mdi dong cd déu c6 cdc bo nit nhan M va D tuong tGng, nhung
dong co M, 1am viéc thi mdi kéo theo dong co M, va kéo theo M; véi diéu kién 1a
khong c6 chiéu ngugc lai. Tin hiéu cho tirng mach dugc chi thi bing cdc deén dd, dén
xanh. V&i dén db sdng bido cho mach biét c6 dién nhung chua lam viéc, dén xanh
bdo cho bi€t mach da lam viéc ng vé6i cdc dén dd tit.

P& bdo vé mach, ding role nhiét cho mdi dong cd riéng biét. Hé thdng dong
cd cho bing tdi 12 nhitng dong co ba pha rotor 16ng séc, khong can diéu chinh téc d
ciing nhu ddo chiéu quay. V6i su lién dong vé dién clia so do, can dimg dong cd M;
ta c¢6 thé 4n D3 hodc 4n D, hodc 4n D,. Tuong tu nhu viy mudn ditng dong cd M, ta
4n D, hoiic 4n D,. Hoic khi thdy dén dd 1 sing thi khong thé 4n M, hoic M5 dé cho
dong cd M, hodc Mj; lam viéc dudc.
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Hinh 4-7- So d6 hé thong dién cla bing tai
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Sau diy 12 mot hé thong tu dong khong ché& biing tai c6 ba dong dich chuyén
vt liéu gom s¢ do sau:

So do khong ché hé thong bang tdi

Piéu khién bang tai va bang gau cé cling mot nguyén Iy chung khi thiét ké
so do diéu khién, cac mach lién dong va tin hiéu hoa.

Khi mét bang tai hoac bang gau lam viéc doc 1ap, khong lién quan vai cac
thiét bj khéc, diéu khién hé truyén dong bang hé théng nut bam va cong tac
to lap trong ta dién cua bang tai.

Khi c6 nhiéu tuyén van tai vat liéu, trong d6 c6 nhiéu may cong tac, su lién
hé giita cac may cong tac do6 la hé thong bang tai. Khi thiét ké hé théng diéu
khién hé thong bang tai trén phai tuan thu cac nguyén tic sau:

- Thir tu khoi dong cac dong co truyén dong bang tai ngugc chiéu voi dong
van chuyén vat liéu.

- Dung bang tai bat ky nao d6 chi dugc phép khi bang tai trudc nd da dung.

So d6 cong nghe hé thong bang tai duoc trinh bay trén hinh 5-9. Hé

théng bang tai co ba tuyén van chuyén vat liéu:

+ Tuyen 1: bang tai BT1 — thung phan phéi TP1 — bang tai BT2 — bang
tai BT3 va d6 vao thung chta T1.

+ Tuyén 2: bang tai BT1 — thing phan phdi TP1 — biang tai BT4 —
thiing phan phéi TP2 — bing tai BT6 va d6 vao thung chira T2.

+ Tuyén 3: bang tai BT1 — thing phan phoi TP1 — bing tai BT4 —
thing phan phéi TP2 — bing tai BT5 va d6 vao thung chira T3.

Chon tuyén van chuyén vat liéu bang ba bd chuyén mach CM1, CM2,
CM3.

Heé théng dén bao bao gom:

+ P1 + D6 hién thi trang thai 1am viéc ciia sdu bang tai twong ung.

+ Pén b4o BV1 + DV4 hién thi trang thai lam viéc caa cac van, caa hai
thing phan phdi TP1 va TP2. Khi van chuyén vat liéu theo tuyén 1, dén béo
PV1 séng, con khi van chuyén vat lidu theo tuyén 2, dén bao PV2, BV4
séng, con khi van chuyén theo tuyén 3, dén bao BV2 va BV3 séng. Hé thong
dén bao cé hai ché @6 hién thi:

- Pé kiém tra tuyén van chuyén d4 chon, cac dén bao duoc d4u vao ngudn
Ngl (hinh 5-10), den bao sang nhap nhay, con khi cac bang tai dd@ khoi
dong xong, cac den bao dugc d4u vao ngudn Ng2 (hinh 5-10), cac dén bao
séng 6n dinh.

+ Xét nguyén ly 1am viéc cua hé théng bing tai khi can van chuyén vat liéu
theo tuyén 3.

- Pong ¢ong tac chuyén mach CTO (hinh 5-9), role trung gian RDB(2)
=1, cap nguodn cho hé théng dén chiéu sang (hinh 5-10).
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Hinh 4-8- Sd d6 cong nghé diéu khién bing tdi
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Hinh 4 — 9- So @5 mach dién diéu khién bing ti
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Hinh 4 — 10: Hé thdng dén bdo

Quay chuyén mach CM3 sang bén phai, role huéng van chuyén RHV3(8)
=1. Tiép diém cua nd s& ddng dé chuan bi cip ngudn cho cac role trung gian
va cac cudn nam cham sau:

* RHV3(26) =1, cip ngudn cho céac role RTr1.

* RHV3(36) =1, chuan bj cip ngudn cho role RTr4.

* RHV3(38) =1, chuan bj cip ngudn cho role RTY5.

* RHV3(62) =1, chuan bj cap ngudn cho cudn day nam cham NCV?2.

* RHV3(64) =1, chuan bi cap nguon cho cudn day nam cham NCV3.

* RHV3 cap cho cac den béo Db1(7), DV2(39) bVv3(43), b3(17),
D5(25) vao nguon Ng2. Cac den bao s sang nhap nhay cho phép ching ta
kiém tra tinh dling dan cua tuyén duong van chuyen vat liéu da chon.

Pé khoi dong cac dong co truyén bang tai, an nit mé may M, — RK1(10)
=1, — RK1(16) =1 [duy tri], RK1(20) =1— RK4(20) =1 — RK4(22) =1 —
chubng dién Ch(22) kéu bao hiéu hé thong bang tai chuan bi lam viéc.

Sau thoi gian chinh dinh (5 + 10)s, tiép diém thuong mo dong cham
RTh(14) =1, — RK2(14) =1 — RK2(16) = 1, RK2(12) = 0 — cét ngudn cap
cho RTh(12) — RK2(20) = 0 — RK4(20) =0 — cit ngudn chubng Ch(22);
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RK2(18) = 1— RK3(18) = 1 — RK3(1-3) d6ng ngudn cho dong 26 + 70.

Khi RK3(1-3) =1— K5(54) = 1— BT5 khoi dong. Khi téc do dat duogc tde
d6 dinh mic, RKT5(50) = 1— K4((52) =1— BT4 khai dong. Khi toc d6 bang
tai 4 dat téc do dinh mic, RKT(42) = 1— K1(42) =1 — BT1 khoi
dong, qua trinh khoi dong cac dong co truyén dong bang tai két thic. Khi
muén dirng hé théng bang tai, 4n nat dimg may “D”.

Khi cac bang tai khai dong xong, cac tiép diém cua cac cong tic to K1 +
K6 (hinh 5-10) d6ng lan lugt cac dén béo B1 + D6 vao ngudn cap Ngl,
dén bao sang on dinh b4o hiéu qua trinh khoi dong cac bang tai két thuc. Cong

tac CT1 + CT6 ding dé cat dién tung bang tai trong truong hop can
stra chira.

4.3 TRANG BI PIEN CHO THANG MAY
4.3.1 Kh4i quat
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Thang mdy (mdy nang)
13 thiét bi van tdi dung dé€ chd
hang va chd ngudi theo
phuong thing ding. Nhiing
loai thang m4y hién dai c6 két
cdu co khi phitc tap nhim
ning cao ning suit, van hanh
tin cdy, an toan. TAt cd cdc
thi€t bi dién dudgc lip dit
trong budng thang va budng
mdy. Budng mdy thudng bd tri
§ ting trén cung cda giéng
thang mdy, két cau, so db cla
thang mdy dudc gidi thiéu &
hinh 5 - 10.

HO giéng cua thang mdy
11 1a khodng khong gian t
mit bing san ting 1 cho dén
ddy gi€ng. Néu ho giéng cé
do sdu hon 2 mét thi phéi lam
thém ctfa ra vao. D€ ning ha
budng thang st dung dong co
6. Pong co 6 dudc ndi truc
ti€p vdi co cdu nang ha hoic
qua hop gidm t6c. N&u ndi
truc ti€p, budng thang dudgc
treo trén puli quan cdp. Néu
ndi gidn ti€p thi giita puli quan
cdp va dong cd c6 lip hop
gidm tdc 5 véi ti s6 truyén i =
18 + 120. Khung clia budng
thang mdy 3 dudc treo 1€n puli
quan cdp bing cdp kim loai 4
(thudng dung 1 dén 4 sqi cép).
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Hinh 4 -10. K&t ciu va bo tri thiét bi clia thang mdy
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Budng thang mdy ludn ludn dugc giif theo phudng thing ding nhd c6 gid treo
7 va nhitng con trudt din hudng (con trugt 12 loai puli trugt c6 boc cao su bén
ngoai). Budng thang va d6i trong di chuyén doc theo chiéu cao clia thinh giéng
theo cdc thanh din huéng 9. Budng thang c6 trang bi thanh bdo hiém (phanh du).
Phanh bdo hiém giit budng thang tai chd khi dit cdp, mat dién va khi tdc do di
chuyén vugt qui (20 + 40)% tdc dd dinh miic. Phanh bdo hiém thudng ché tao theo
3 ki€u: phanh bdo hiém kiéu ném, phanh bdo hi€ém ki€u léch tAim va phanh bdo
hi€m ki€u kim. Trong cdc loai phanh trén, phanh bdo hi€m ki€u kim st dung rong
rdi hon, n6 ddm bio cho budng thang ditng ém hon. K&t ciu cta thanh bdo hi€m
kim dugc biéu dién é hinh 5— 11.

_ 3
{2 !
Vo .
\ e Q)
\ l ﬁb \H\ c
- == 11l == _ .
. : == ==7
o) X\ = —
& o o \\ 'T:-“c- : 4O
'%i 5 4 % |

Hinh 4 — 11 Phanh bdo hiém ki€u kim

Phanh bdo hi€ém thudng 1ip phia dudi budng thang, gong kim 2 trugt theo
thanh din huéng 1 khi t6c d6 clia budng thang binh thudng. Nim giifa hai cdnh tay
cia Kim ¢6 ném 5 gin véi hé truyén dong banh vit — truc vit 4. Hé truyén dong truc
vit c6 hai loai: ren phdi va ren trdi. Ciing véi két cAu clia phanh bdo hi€m, budng
thang c6 trang bi thém cd ciu han ché téc @6 ki€u ly tdm. Khi budng thang di
chuyén s& 1am cho co cdu han ché t6c d6 kiéu ly tAm quay. Khi toc d6 di chuyén
clia budng thang ting, co cAu dai truyén 3 s& lam cho tang 4 quay va kim 5 s& ép
chit budng thang vao thanh din huéng va han ché tdc do clia budng thang.

4.3.2 Phan loai va thong so ky thuat

Tuy theo chifc ning, thang mdy c6 thé phan loai theo cdc nhém sau:
Thang mdy chd ngudi trong cdc nha cao tang.
Thang mdy dung trong cdc bénh vién.

Thang mdy chd hang c6 ngudi diéu khién.
Thang mdy dung trong nha an va thu vién.
Phén loai theo trong téi:
Thang mdy loai nh6é Q < 160 Kg
Thang mdy trung binh Q = (500 + 2000) Kg.
Thang mdy loai I6n Q > 2000 Kg.
Phan loai theo tdc dd di chuyén:
Thang may chay chdm V < 5 m/s.
Thang mdy t6¢ do trung binh V = (0,75 + 1,5) m/s.
Thang mdy t6c do cao V = (2,5 + 5) m/s.
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4.3.3 Mot s6 thong sé co ban trong thang may

a. Chon cong sudt cho dong co

P& tinh chon dudc cong suit cda dong co truyén dong thang mdy cin cé cic
diéu kién va tham so sau:

S0 dd dong hoc cia thang mdy.

Té&c d6 va gia tdc 16n nhat cho phép.

Trong tai.

Trong lugng budng thang.

Cong sudt tinh ctia ddong cd khi ning tdi khong dung do6i trong dugc tinh theo
cong thuc:
_ k(Gy, +G)vg10°

n

Q J[Kw]

Trong do:
Gype: Khoi lugng budng thang may [kg].
G: Khoi lugng hang [Kg].
V: Téc do nang [m/s].
G: Gia toc trong trudng [m/s’].
n: Hiéu suit clia co cAu nang.
Khi ¢6 d6i trong, cong suit tinh clia dong co lic ning tdi dudc tinh theo biu
thitc sau:

P, = {G+Gy ]t G kg10® [KW] (1)
n

Cong suat tinh ldc ha tai:

Py ={G+Gy 1 +Gy— Wkg10? [KW] (2)
n

Trong do:
Py : Cong sudt tinh ctia dong cd khi nang c6 dung d6i trong.
Pcy: Cong suat tinh clia dong cd khi ha c6 dung doi trong.
Gg:: Khoi lugng ctia doi trong, [Kg].
K: Hé s0 ma sdt giita thanh dAn huéng va déi trong (k= 1.15 =+
1.3)
Khdi lugng clia d6i trong duge tinh theo biéu thic sau:
Ga =G+ a G, [Kg]
Trong do:

o — Hé s6 can bing (a=0.3 + 0.6).

Phan 16n cdc thang mdy chd khdch chi van hanh day ti trong nhitng gid cao
di€m, thdi gian con lai ludn lam viéc non tdi; cho nén nhitng thang mdy chd khach
nén chon hé s& a=0.35+ 0.4.

D3i véi thang mdy chd hang, khi ning thudng day tdi, khi ha thudng 13 khong
tai nén chon a. = 0.5.

Dua trén hai biéu thdc 1, 2 c6 thé xay dung dugc biéu @6 phu tdi va chon so bd
cong suit ctia dong cd theo sd tay tra citu. Mudn xdy dung bi€u dd chinh xdc, cin
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phdi tinh dén thdi gian m& mdy, thdi gian ham, thdi gian d6ng va md cira, s6 1an

dirng ctia budng thang khi chuyén dong.
Thong sb twdng doi d€ tinh todn cdc thdi gian trén duge dua ra trong bang 5.1.

Toc do | Thoi gian mG may
di va ham may véi 2 .. . . .
chuyén | khéang ciach giira Tong thot gian con lai
(m/s) | cdc tang (s)
3,6 >7,2mét | Budng thang c6 | Budng thang | Budng thang
mét ctra rong dudi|céd cla rong | c6 cua rdng
800 mm (md |dusi 800 mm | dudi 1000 mm
bing tay) (md ty dong) | (md ty dOng)
0.5 1.6 1.6 12.0 7.0 -
0.75 1.6 1.6 12.0 7.0 -
1.0 1.8 1.8 13.0 7.0 6.3
1.5 1.8 1.8 - 7.2 6.3
2.5 2.8 2.0 - - 6.5
3.5 3.2 2.5 - - 7.0

Thdi gian ra, vao budng thang dugc tinh gin ding 1s /1 ngudi. S6 lan ding
(tinh theo xdc suat) clia budng thang c6 thé tim theo dudng cong trén dudng hinh 5-

12.
md ~
18 ___..--'"".--"""—F—-—._—
y E £ 21 nguoi
. | // -' fffmm
/..— S
0 // - R E 3 13 nguioi
E i
8 5 -"/.——-""'/*"""E -
] =2 10 nguof
s = C—E L5 noupi
L
2 1T .
5 10 14 18 22 26 30 34 38 42 46 50 m

Hinh 4 — 12 :Pudng cong d€ xdc dinh sd 1an ditng (theo xdc sudt) cia budng thang

my — s0 1an dirng; m, — s6 tang; E — s6 ngudi trong budng

Phuong phdp tinh chon cong suat dong co truyén dong thang mdy ti€n hanh
theo cdc budc sau day:
1. Tinh lyc kéo dit 1én puli cdp kéo budng thang & ting dudi ciing va cdc lan ding

ti€p theo:

F=(G+Gy-ki. 2G; - Gg) g [N]
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Trong doé:

K,: S6 1an dirng ctia budng thang.

4G,: Thay ddi (gidm) khdi ludng tdi sau mdi 1an ding.

g: Gia to¢c trong trudng [m/s*].
2. Tinh moment tuong Ung vdi luc kéo

M =|_:—R,Nm néuF>0

17
M :$77,Nm néuF<0
Trong do:

R: Bdn kinh cta puli, [m]

i: T1 s8 truyén ctlia co cau.

n: Hiéu suit cda co cau.
3. Tinh t6ng thdi gian hanh trinh ning ha clia budng thang gdm: thdi gian budng
thang di chuyén vdi toc d6 6n dinh, thdi gian md mdy va him mdy va tdng thdi gian
con lai(thdi gian d6ng md clra budng thang, thdi gian ra vao budng thang clia hanh
khach).
4. Dya trén két qua tinh todn clia cdc budc trén, tinh momen ding tri va tinh chon
cong suat dong co.
5. Xay dung bi€u d6 chinh xdc clia dong co truyén dong c6 tinh dén cdc qud trinh
qui dd va ti€n hanh kiém nghiém cong suit dong co di chon theo diéu kién phat
néng va diéu kién qud tdi.
b. Anh hudng ciia toc d¢, gia toc va dp ddt déi véi heé truyén dpng thang mdy:

Mot trong nhitng yéu cAu co ban d6i v6i hé truyén dong thang mdy 1a phdi
ddm bdo cho budng thang mdy chuyén dong ém. Budng thang mdy chuyén dong ém
hay khdng phu thudc vao gia toc khi m& mdy va khi him mdy. Céc thong s6 chinh
dic trung cho ch& @6 1am viéc cla thang mdy 1a: téc do di chuyén v[m/s], gia tdc
a[m/s*] va do dat p [m/s’].

Téc d6 di chuyén clia budng thang quyét dinh niing suit cda thang mdy, ¢ y
nghia ri't quan trong nhat 12 ddi véi cdc nha cao tang.

D61 véi cdc nha choc troi, t61 vu nhat 1a dung cdc thang mdy cao toc (v = 3.5
m/s), gidm thdi gian qui d6 va téc do di chuyén trung binh clia budng thang dat gin
bing tdc do dinh mic. Nhung viéc ting toc d0 din dén viéc ting gid thanh cla
thang mdy. Néu ting toc do clia thang mdy v = 0.75 m/s 1én v = 3.5 m/s, gid thanh
ting 1én 4 + 5 lan. B&i vay tuy do cao clia nha ma chon thang mdy c6 téc do pha
hop véi tdc do ti uu.

Téc @ di chuyén trung binh cdia thang may ting c6 thé ting bing cich gidm
thdi gian md mdy va him mdy, c6 nghia 1a ting gia toc. Nhung khi gia toc 16n sé&
giy ra cam gidac kho chiu cho hanh khach (nhu chéng mit, s¢ hai, nghet thd...). Bdi
vay gia toc t61 uu 12 a <2 m/s”.

Mot dai luong nita quyét dinh sy di chuyén ém ctia budng thang 13 tdc do ting
cla gia toc khi m& mdy va t6c do gidm cua gia toc khi him mdy. N6i mot cdch khdc
dé 1a do dat (dao ham bat nhit clia gia toc p = da/dt hodc dao ham bat hai cta toc
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d6 p = d*v/dt’. Khi gia t6c a < 2m/s” thi d6 dat khong vugt qua 20 m/s’. Biu dd 1am
viéc t6i wu clia thang may toc do trung binh va tdc dd cao biéu dién trén hinh 5 —
13.

Biéu d6 nay c6 thé chia ra 1am 5 giai doan theo tinh chét thay d6i toc do cia
budng thang: md mdy, ché d6 dn dinh, him xudng toc do thap, budng thang dén
tang va dirng ham.

Biéu dd t6i wu hinh 5— 13 sé& dat dudc néu diing hé truyén dong mot chiéu (F —
D). Néu dung hé truyén dong xoay chiéu véi dong co khong déng bo hai cip toe do,
bi€u do chi thi dat gan bing bi€u dd tdi wu. Pdi vé6i thang mdy chay chdm, biéu dé
chi c6 ba giai doan: m& mdy, ch& @6 dn dinh, him dirng.

SV hap
Y H/
Hom xobrg -
Z + P = -~ - y 2 Y4
e P S ricof #ir (N}
2N — I
Y
LMy Hf | | \V f..
" i
\ |

—

Hinh 4 -13 - Cic dudng cong bi€u dién sy phu thudc clia quing dudng S, téc do v,
gia tdc a, va do giat p theo thdi gian

c. Ditng chinh xdc budng thang:

Budng thang cla thang mdy can phdi dirng chinh xdc so v6i mit bing cla ting
can dirng sau khi 4n nit dirng. Néu budng thang dirng khong chinh x4c s& gdy ra cdc
hién tugng sau:

D6i v6i thang mdy chd khdch, 1am cho hanh khdch ra, vao khé khin, ting thdi
gian ra vao ctia hanh khdch din dén gidm ning suat.

D061 v6i thang mdy chd hang gdy khé khin trong viéc x€p, boc d& hang. Trong
mot sd trudng hop c6 thé khdng thuc hién dudc viéc x&p va boc dd hang.

P& khic phuc hiu qud d6, cé thé 4n nhdp nit nhan d€ dat duge dd chinh xdc
khi dirng, nhung sé dan dén cdc van dé khong mong mudn sau:
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e Hong thiét bi diéu khién.

e Gay ton thit ning lugng.

e Gay hodng céc thi€t bi cd khi.

e Ting thdi gian tr lic ham dén ldc dirng.

DPé& dirng chinh x4dc budng thang, can tinh d&n mot nita hiéu s6 clia hai quing
dudng trugt khi phanh budng thang diy tdi va phanh budng thang khong tdi theo
cling mdt huéng di chuyén. Cac yéu t6 dnh hudng dén ditng chinh xdc budng thang
bao gdm: momen clia cd cAu phanh, momen qudn tinh clia budng thang, téc do khi
bit ddu hdm va mot s6 yé&u td khéc.

Qud4 trinh ham budng thang x4y ra nhu sau: khi budng thang di dén gin san
tang, cong tic chuyén ddi tAng c4p lIénh 1én hé thong diéu khién dong cd d€ dimg
budng thang. Trong khodng thdi gian 2t (thdi gian tdc ddng cia thiét bi diéu khién),
budng thang di dudc quang dudng la: S = voAt, [m].

Trong d6 vy: Tdc dd bt dau lic ham, [m/s]. Khi co cAu phanh tdc dong 13 qud
trinh ham budng thang trong thdi gian nay di dudc mot quing dudng S .

Trong do:

mv? [m]

S =mm

m: Khdi lugng phan chuyén dong ctia budng thang, [kg].
Fpn: Iuc phanh [N]
F.: luc cdn tinh [N]
DA4u + hoic — trong biéu thic trén phu thudc vao chiéu tdc dung cta luc F, khi
budng thang di 1én (+), khi budng thang di xudng ( -).

Jay b

§' =2 [m]
2i(M ,, £ M,

Trong do:

J: momen qudn tinh hé quy ddi vé chuyén dong cia budng thang, [kgm®].

M;,: momen ma sat, {N].

M.: momen can tinh, [N].

o: tdc do quay clia dong co khi bit dau phanh, [rad/s].

D: dudng kinh puli cdp, [m].

i: ti s6 truyén

Quing dudng budng thang di dudc tir khi cong tic chuyén ddi ting cho 1énh
dirng dén khi d&€n khi budng thang dirng tai san tang la:

Jart b

S = S' +S” :VOAt—Fm[m]
ph — c

Cong tiac chuyén doi ting dit cach san tAing mot khodng cdch nao dé 1am sao
cho budng thang niim § giita hiéu hai quing dudng truot khi phanh day tdi va khong
tai.
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Sai s6 16n nh4t (d6 dirng khong chinh xdc 16n nhat) la:

S2_51
2

AS =

S;: Quiang dudng trudt nhé nhat clia budng thang khi phanh.
S,: Quang dudng trudt I6n nhat ctia budng thang khi phanh.

d. Cdc hé truyén dong dién diing trong thang mdy va mdy nang

Khi thi€t k&€ hé trang bi dién — dién tl cho thang mdy, viéc lwa chon mot hé
truyén dong, chon loai dong cd phai dua trén cdc yéu cau sau:
e DO chinh xdc khi dung.
e Toc dd di chuyén budng thang.
e Gia toc 16n nh4t cho phép.
e Pham vi diéu chinh toc do.

Hé truyén dong dién xoay chiéu dung dong cd khong dong bod rotor 16ng séc
va rotor diy quan dudc diing khd phd bién trong trang bi dién — dién ti thang mdy
va mdy ning. Hé truyén dong dong cd khong ddong bo rotor 16ng séc thudng ding
trong thang mdy chd hang toc d cham. Hé truyén dong dong co khong ddng bo
rotor diy quin thudng ding cho cdc mdy ning c6 trong t3i 16n (cong suit truyén
dong dong co téi 200 KW) nhim han ché dong khdi dong dé khong gdy dnh hudng
ngudn dién cung cap.

Hé truyén dong dong co khong dong bo nhiéu cip tdc do thudng ding cho cdc
thang mdy chd hanh khédch c6 tdc do trung binh.

Hé truyén dong mot chiéu mdy phdt — dong co c6 khuéch dai trung gian
thudng diing cho thang mdy cao tdc. Hé nay ddm bdo bi€u d6 hoat dong hop 1y,
nang cao do chinh xdc khi dirng t6i + (5 + 10) mm. Nhudc di€m cta hé nay la cong
suat dit 16n gip ( 3 + 4 ) lan so véi hé xoay chiéu, phic tap trong van hanh, sta
chita. Nhitng nim gan diy so su phdt trién ctia k§ thuat dién tif cong suat 16n, cdc hé
truyén dong mot chiéu diing bd bi€n d6i tinh di duge 4p dung kha rong rdi trong cdc
thang mdy cao téc véi tdc do 5 m/s.

e. Mot hé thong tu dong khong ché thang mdy toc dj trung binh

Hé truyén dong dién diung cho thang mdy toc dd trung binh thudng 13 hé
truyén dong xoay chiéu v4i dong cd khong dong bod hai cdp tdc do. Hé nay ddm bdo
dirng chinh x4c cao, thuc hién bing cach chuyén toc dd dong co xudng tdc do thap
(vo = 2.5m/s) trudc khi budng thang sip dén san ting. Hé nay thudng dung cho céc
thang mdy chd khdch trong cdc nha cao tang (7 +10) véi tdc do di chuyén ciia budng
thang dudi 1m/s.

So @b nguyén 1y mach dién clia thang mdy dudc gidi thiéu & hinh 5 —14, hinh
5-15:

Cap ngudn cung cip cho hé bing cdu dao CD va aptomat Ap. Cudn diy stator
clia dong co dugc ndi vio ngudn cAp qua cic ti€p di€m cda contactor ning N hoic
contactor ha H va cdc ti€p di€m clia contactor tdc do cao C hodc contactor toc do
thap T.
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Ngudn cung cip cho mach diéu khién 14y tir hai pha qua hai cau chi 1CC. Céc

clra ting dugc trang bi khod lién dong véi cdc hdm cudi 1CT + 5CT. Then cai ngang
clra lién dong vé6i cdac ham cudi 1PK + 5SPK. Viéc déng, md cita tang sé tdc dong lén
khod va then cai ctta tAng 1am cho nam chAm NC1 tdc dong. Khi cit ngudn nam
cham NC1 ldc budng thang dén san ting, 1am quay then cai, then cai tdic dong 1én
mot trong cdc ham cudi PK va mé khod cifa tang.

DPé ditng budng thang tai mdi san ting, trong sd dd dung him cudi HC dit
trong budng thang. T4dc dong 1én ti€p diém HC hoic bing nam chim dirng theo ting
NC, hoic biing cAn déng — md cifa tang.

Cong tic chuyén d6i ting 1CPT <+ 5 CDT c6 ba vi tri 12 cdm bié€n dirng budng
thang va xdc dinh vi tri budng thang so vdi cdc tang.

Piéu khién hoat dong clia thang mdy dugc thuc hién tir hai vi tri: tai ctta ting
bing niit bAm goi tAng 1GT + 5GT va trong budng thang biing cdc nit bAm dén tang
IDT = 5PT.

Khdi dong cho thang mdy lam viéc chi khi: 1D kin, 1CT + 5CT kin (cdc ctra
tang da déng), 2D, CT kin, FBH (lién ddng vdi thanh bdo hi€ém) kin, ctra budng
thang dong, CBT kin va 3D kin.

Ham cudi 1HC va 2HC lién dong v6i san budng thang. N&u trong budng thang
c6 ngudi, ti€p di€m clia ching md ra. IHC dau song song v6i CBT cho nén dit 1HC
hd nhung mach van ndi lién qua CBT, con 2HC md ra loai trir kha ning diéu khién
thang mdy bing nit bAm goi taing GT.

Trong sd dd ¢6 5 dén bdo P | + P 5 1dp & trén mdi cita tAng va mdt chi€u sdng
budng thang P 4. Khi c¢6 ngudi trong budng, ti€p diém 2HC md ra, cudn diy role
trung gian mat dién, ti€p diém thudng kin RTr d6ng lai 1am cho 1P + 6 D sdng 1én
bdo cho biét thang dang “ban” va chi€u sdng cho budng thang.

151



Gido trinh Trang Bi Dién

(e}

]1CC 2CC []
1D 1CT 2CT 3CT 4CT 5CT 2HC
Wl O—-0 0—0 j 0 O RTr
CT S 3D 5PT
2D FBH |ZCBT N H |
O © RT5
1HC SGT -
_O O—
5CBbT aulln
( )— 4PT
/
/ RTS o0 O RT4
4GT
[ 1 |RrTa
—o0 Oo—e— ¢
4CPT ¢ /0_0 3bT
1
/ RT4 3GT:) 0 RT3
| | 1 |Rrm3
——0 O——I I—o
3CPT ¢ D_" 2bT
1
/
RT3 ZG]? o} RT2
| | 1 |rm
2CPT ¢ O IBTO =t
/
RT2 o_l_c RTI
|| IGT
| RT1
ICBT ¢ O 5 o—— 4
7/
RT1 ﬁ 2PK  3PK  4PK 5PK T
u 0—Q 0—0 O o—o_o—u-—_H_— C I
H
N
H
N
H
H
C
T
[ T

Hinh 4 - 14: Mach dién diéu khién thang mdy

152



Gido trinh Trang Bi Dién

*

>
w
@]

~LTT LT

Hinh 4 - 15: Mach dong luc thang may

Sd do nguyén 1y trén hinh 5-14 va hinh 5-15 1a s do nguyén Iy cda thang 13p
dit trong nha 5 tAng va cho trudng hdp budng thang & ting mot. Xét nguyén 1y lam
viéc clia sd db khi cin 1én tang 4.

Hanh kh4ch di vao budng thang, déng clta ting va ctta budng thang. Do trong
lugng ciia hanh khéch, hai tiép diém thudng déng 1HC va 2HC mé ra. An nit bam
dén tang 4PT, role ting RT4 c6 dién. Céc tiép diém ctia RT4 déng lai cAp ngudn
cho cudn diy ciia contactor toc dd cao C. Cac ti€p di€m cla contactor toc do cao
dong lai cap ngudn cho cau chinh lvu CL 13 ngudén mdt chiéu cip cho hai nam chim
NC1 va NC2. Nam chim NC1 sé& déng ti€p diém 1PK , cudon diy contactor N c6
dién. Cudn diy stator ctia dong cd dudc cip ngudn qua céc ti€p diém C va N, budng
thang di 1én. Nam chim NC2 s& kéo con ddi lam cho hdm cudi HC md ra.

Khi nh3 niit bAm 4 PT, cudn diy cdng tic td N dugc duy tri ngudn cap cip qua
hai ti€p diém T (thudng kin) va N (da déng lai). Pong thdi cudn day cla role RT4
van dudc ti€p tuc duy tri ngudn cung cAp qua cong tic chuyén d6i ting 4CPT va cdc
ti€p di€ém 1PK + 5PK. Khi budng thang gan dén tang 4, budng thang tic dong vao
cong tic chuyén ddi ting 4CPT, 1am cho role ting RT4 va contactor toc do cao mat
dién. Cudn diy cong tic td toc dd thap T c6 dién qua ti€p diém thudng hé N (da
dong kin) va ti€p diém thudng kin C. Cudn diy stator cda dong co dudc ddu vao
ngudn cip qua cdc ti€p di€m N va T. Budng thang ti€p tuc di 1én vdi t6c do thap
hon. Pdng thdi cit ngudn cidp cho mach cau chinh luu CL, hai nam chim NCI va
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NC2 mat dién 1am cho hdm cudi HC kin lai, van duy tri ngudn cip cho contactor N.
Khi budng thang dén ngang véi san ting 4, cAn déng mé clra dit & clfa ting sé tdc
dong 1am ham cudi HC hé ra. Cudn diy contactor N mat dién, dong cd truyén dong
dirng lai va phanh ham dién tir NHC s& ham dirng budng thang.

Hé thong tu dong khong ché thang mdy hoan toan tuong tw nhu trén khi diéu
khién bing cdc nit bim goi ting 1GT + 5GT. Piéu khién thang mdy lam viéc bing
cdc nit bAm goi tang chi thyc hién khi 2HC kin.
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