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LOI MO PAU

Trong cong cudc d6i méi va phat trién nén khoa hoc ky thuat ngay cang dugc
chi trong. Do vay c6ng nghiép hoa va hién dai hoa dwoc quan tim hang dau. Nhim
giam sirc lao dong cua con ngudi ting cao nang sudt hiéu qua kinh té cao nho co
nhitng day chuyén hé théng tu dong ngay cang hoan thién, tir don gian dén phuc tap,
tir tu dong hod tirng phan dén toan bo day chuyén nho sy phét trién vuot bac cua cac
linh kién dién tir gon nhe va da ning lam viéc 6n dinh d6 tin cay 16n da giup cac nha
thiét ké va ché tao ra nhitng san pham véi chat lwong cao gia thanh ha.

Puoc sy hd tro phét trién manh caa cong nghé thong tin. B vi xtr 1y ra doi da
tré thanh mét cong cu hoan hao dé phuc vu cho hé thdng tue dong hoa qua trinh san
Xuat. Pé tro gitp con ngudi didu khién mot cach téi wu ctia qua trinh san xuat voi hiéu
qua cao.

Dé hiéu rd tinh tu dong hoa trong day chuyén san xuat, em chon dé tai "Thiét
ké, md phong tram tron bé tong".

Trong qué trinh tham khao, tim tai liéu va nghién ctiu trong thyc té day chuyén
tram tron bé tong tuoi. Do thoi gian ¢6 han va kinh nghiém chwa c6, nén d6 &n tot
nghiép con c6 nhiéu thiéu sot. Nhung dugc su gitip d& cua ban bé trong 16p va dac biét
duoc sy hudng dan tan tinh caa ThS. Pham Ngoc Hiép di giup d& va sira chita dé em

hoan thién bo d6 &n tét nghiép nay.
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CHUONG I: TONG QUAN VE TRAM TRON BE TONG

1.1 Téng quan vé tram trén bé tdng theo khdi lwong.

Hinh 1.1 Tram tron bé tong

Tram tron bé tong ty dong 1a mot thiét bi dung trong xay dung duoc ¢ng dung
cac khoa hoc ky thuat hién dai. Vi thé ning suat va hiéu qua lao dong cua tram tron bé
téng rat cao, c6 di nang luc dé cung cap cho nhitng cong trinh 16n va rat 16n véi luong
bé tong duoc tron dung ti 16 va ddong nhat vé chét luong.

Tram tron bé tong thuong dugc dung cho cac cong trinh xay dung c& vira va
I&n véi rat nhiéu wu diém ndi bat:

e Do sir dung cdng nghé tién tién, hién dai nén cac tram tron bé téng sé cho ra san
pham bé tong dong déu va nhanh hon. M6t ngay, tram tron cé thé cho ra 75 dén
80m3 bé tong.

e Do sir dung van budm thay bang van bi nén thoi gian can va xa nudc caa tram
tron bé tong rat nhanh ma khong hé tén thém bom xa nudc va bom cip nudc,
gilp tiét Kiém nudc va dién ning. Ngoai ra, ciing it khi bi hong bom cip nuéc.
C6 kha nang dy trir nudc cho 1-2 meé tron khi bom cap nuéc ¢ gap phai sy cé.

e Bin chira ¢t liéu cua tram tron bé tong rat 16n, khoang chira cua tram rong nén
khi cap liéu bang x(c lat, cat s& khong bi tran Ian sang khoang cta nhau.

e Do su dung géi trung gian ding bac ddng nén vit tai xién hoat déng 6n dinh.
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Hé thong nén khi chong tao vom tai Sild xi mang va cin xi mang cua tram tron
bé tong hoat dong rat hiéu qua véi cong suat 16n nén xi ming xudng déu ma
khéng can dung bua go.

Khung ¢ dinh caa tram tron bé tdng vo cling chic chan.

Hé thdng loc cua tram tron bé tdng s& co nhiing tdi loc dé loc bui xi ming, tranh
thai ra moi truong gay 6 nhiém nghiém trong.

Giam bét sb lwong nhan vién ky thuat van hanh may, cudng do lao dong, chi

phi quan 1y xay dung, khé khan vé ky thuat va rui ro.

1.2 Yéu ciu chung ciia tram tron bé tong

Pam bao tron va cung cap nhiéu mac bé tong vai thoi gian diéu chinh nhé nhat.
Cho phép san xuat dugc hai loai hdn hop bé téng kho hoac wot.

Hén hop bé tdng khong bi tach nudc hay bi phan tang khi van chuyén.

Tram lam viéc 6n dinh, khdng n, khéng gay 6 nhiém méi trudng.

Lap dat sira chita don gian.

C6 thé 1am viéc & hai ché do 1a tu dong hoic bang tay.

1.3 Uu diém ciia tram trén bé tong nhom thiét ké

C6 thé n6i so séanh véi phuong phap tron bé téng thi cong va may tron bé tong

cdng suit nho, thi tram tron bé tdng chinh 1a mot budc tién hién dai va tién nghi hd tro

dac lyc trong cong viéc xay dung néi chung.

Tron dong déu cac thanh phan trong hdn hop, ham lugng khdng khi trong hon
hop chiém ty 1& nho, vat liéu khong bi tach nuéc, phan tang khi van chuyén.

Do chinh xac gitra cac thanh phan cét liéu theo yéu cau sai s6 dudi 0,1%.

Thoi gian tron nho.

C6 thé tron duoc xi ming kho, vita xay dung, vat liéu cap phoi ...

Diéu khién don gian, nhe nhang. C6 thé 1am viéc ¢ nhiéu ché do: Tu dong, ban
tu dong, bang tay.

Lip dung, bao dudng, sira chita, di chuyén don gian.

C6 tinh tham m§ cao va khdng gay 6 nhiém méi truong xung quanh

C6 két cau nho gon, phi hop véi moi khong gian, dac biét véi cac doanh nghiép
san xuat bé tdng c6 mat bang nho hep.

C6 thé bd tri Si 16 nhiéu huéng phi hop véi mat bang tram tron bé tong.
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e Do str dung cong nghé tién tién, hién dai nén cé4c tram tron bé tong dong déu va
nhanh hon.

e Do sir dung van buém thay bing van bi nén thoi gian can va xa nuée nhanh,
khong tén thém thoi gian bom xa nudc va it bi hong bom cip nudc. CO kha
nang du trit nuée cho 1-2 mé tron khi bom cAp nuée gap su cd.

e Bin chua cét liéu tram tron bé téng 16n, khoang chta caa tram rong nén khi cap
liu bang xuc lat, cat khdng bj tran 1an sang khoang caia nhau.

e Vit tai xién hoat dong 6n dinh, do str dung géi trung gian dung bac dong.

e Hé thdng nén khi chong tao vom tai Si 16 xi ming va can xi mang cta tram tron
bé tong hoat dong hiéu qua, hoat dong véi cdng suat 16n nén xi ming xudng
déu, khong can bla go.

e Khung cé dinh cua tram vé ciing chéc chén.

e Hé thong loc cua tram c6 nhitng tdi loc, s& loc duoc bui xi mang tranh thai ra
moi trudng gay 6 nhiém moi truong nghiém trong.

e Tiét kiém s6 luong ki thuat van hanh may, giam cuong do lao dong, giam chi
phi quan ly xay dung, giam kho khan vé ky thuat va rui ro.

e Rt ngan thoi gian xay dung va cai thién toe do xay dung.

1.4 Gi6i thiéu vé bé tong

Bé tong 1a mot hdn hop duoc tao thanh tir cat, d4, xi mang, nudc va cac chat
phu gia. Trong dé cat va da chiém 80% — 85%, xi mang chiém 8% — 15%, con lai la
khdi lugng ctia nudc va cac chat phu gia.

Hon hop vat liéu duoc nhao tron tao nén hon hop bé tdng. Hon hop bé tdng
phai co6 do déo nhét dinh, phi hop voi muc dich sir dung. C6 nhiéu loai bé tong tly
thudc vao thanh phan cua hdn hop. Ti Ié mdi thanh phan cat, da, xi mang,... khac nhau
s& tao ra nhitng loai bé tong khac nhau. Dé phan biét cac loai bé tong, ngudi ta sir dung
khai niém “mac bé tong”.

1.5 Mac bé tong

Khi n6i dén mac bé tong 1a néi dén kha nang chiu nén ciia mau bé téng. Theo
tiéu chuan xay dung cii cua Viét Nam (TCVN 3105:1993, TCVN 4453:1995), mau
dung dé do cuong do 1a mot mau bé tdng hinh lap phuong cé kich thuéc 150 mm x
150 mm x 150 mm, dugc dudng ho trong diéu kién tiéu chuan quy dinh trong TCVN
3105:1993, trong thoi gian 28 ngay sau khi bé tdng ninh két. Sau d6 duoc dua vao may
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nén dé do tng suat nén phéa hay miu (qua dé xac dinh duoc cudng d6 chiu nén cua bé
téng), don vi tinh bang MPa (N/mm?) hoic daN/cm? (KG/cm?).

Trong két ciu xay dung, bé téng chiu nhiéu tac dong khac nhau: chiu nén, udn,
kéo, trugt, trong d6 chiu nén 1 wu thé 16n nhét cia bé tong. Do d6, ngudi ta thudng
ldy cuong do chiu nén 1a chi tiéu dic trung dé danh gia chat luong bé téng, goi la
“Mac bé tong”.

Mac bé tong duoc phan loai tir 100, 150, 200, 250, 300, 400, 500 va 600. Khi
ndi rang “méac bé tong 200” chinh 1a ndi téi (ng suat nén phéa hiay cta mau bé téng
kich thudc tiéu chuan, duoc dudng ho trong diéu kién tiéu chuan, duoc nén & tudi 28
ngay, dat 200 kG/cm?2. Con cuong do chiu nén tinh toan cuaa bé tdng mac 200 chi la 90
kG/ecm? (dugc ldy dé tinh toan thiét ké két cau bé tong theo trang thai gidi han thir
nhat).

1.6 Thanh phan c6t liéu ciia bé tong

Xi mang: Viéc lua chon xi ming 1a dic biét quan trong trong viéc san xuat ra bé
t6ng, c6 nhiéu loai xi miang khac nhau, xi ming méac cang cao thi kha ning két dinh
cang tot va lam chat lugng thiét ké bé tong tang 1én, tuy nhién gia thanh cua xi ming
méc cao rat 16n. Vi vay, khi thiét ké bé tong vira phai ¢am bao chat luong dung yéu
cau ky thuat va vira phai giai quyét bai toan kinh té.

Cat. Cat dung trong san xuat bé tong c6 thé Ia cat thién nhién hay céat nhan tao,
kich thudc hat cat 1a tir 0,4 — 0,5 mm. Chat luong cat phu thuéc vao thanh phan
khoang, thanh phan tap chat, thanh phan hat... Trong thanh phan cua bé tong, cat
chiém khoang 29%.

Pd dam: Pa dam c6 nhiéu loai tly thudc vao kich thudc cia da, do d6 tuy thudc
vao kich c& caa bé tong ma ta chon kich thudc da phu hop. Trong thanh phan bé téng,
da dam chiém khoang 52%.

Nuéc: Nudc dung trong san xuat bé téng phai dap tng da tiéu chuan dé khong
anh hudng dén kha ning dong két cua bé tong va chéng an mon kim loai.

Céc chdt phy gia: Phu gia str dung c6 dang bot, thuong c6 2 loai phy gia: Loai
phu gia hoat dong bé mat: loai phu gia nay mic du duoc str dung lwong nhé nhung co
kha ning cai thién dang ké tinh chat ciia hdn hop bé tong va ting cuong nhiéu tinh

chat khac cua bé tong.
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Loai phu gia ran nhanh: loai phu gia ndy c6 kha ning rat ngan qué trinh ran
chic cua bé téng trong diéu kién tu nhién ciing nhu nang cao cudng do bé tong. Hién
nay trong cong nghé san xuét bé tong ngudi ta con sir dung phu gia da chirc ning.

1.7 Thanh phin ti 1¢ cac c6t nguyén li¢u theo mac bé tong

Mac (M) | Ximang (Kg) | Cat (m3) P4 (m3) Nuée (it)
150 244 0.498 0.856 195
200 203 0.479 0.846 195
250 341 0.461 0.835 195
300 390 0.438 0.829 195
350 450 0.406 0.846 200
400 465 0.419 0.819 186
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CHUONG II: PHAN TiCH PANH GIA VA LUA CHON PHUONG AN

2.1 Nguyén 1y thiét ké tram tron bé tong.

So do nguyén 1y thiét ké 1:

Hinh 2.1 So d6 nguyén ly thiét ké 1

SILO CHUA XI SILO CHUA PHU SILO CHUA SILO CHUA CAT SILO CHUA DA
MANG GIA NUGC
I ‘ . ‘
VAN K}ft NEN VAN KHI NEN VAN DONG MO VAN KHI m\' VAN KHI m\'
PONG MG PONG MO NUGC PONG MO PONG MG
' v ! v !
PHEU CAN XI PHEU CAN PHU PHEU CAN PHEU CAN CAT PHEU CAN DA
MANG GIA NUGC
BANG TAI VAN BANG TAI VAN
CHUYEN XI CHUYEN CAT, DA
MANG.PHU GIA
[ V 1
XE CHG BE TONG e e
w ! +«—1 BONTRON BE TONG
THANH PHAM
Uu diém:

e Dung van khi nén déng mo cap xi miang ddy 1a mot trong nhimg phuong phap
mang lai sy 6n dinh cao va it anh hudng dén moéi truong duoc dung phd bién
trong cac cong ty san xuat bé tong thuong pham

e Hé thdng cip dién bang tai cao su bang tai ma vat liéu duoc van chuyén lién tuc
va giam duing trong cac tram co nang suét 16n doi hoi luong bé tdng nhiéu.

e Ngay nay moi ngudi dang c6 xu huéng sir dung phuong phap nay dé thiét ké
tram tron nha c6 tinh thAm my cao kha niang dép Gng ning sut cao cua no st
dung siro dé chira xi mang vira dap tng duoc nhu cau xi ming trong nhiéu gio

hoat dong lién va khong gay 6 nhidm mai truong
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So do nguyén 1y thiét ké 2:

Nhuege diém:

e K&t cdu dai do st dung bang tai cip liéu do vay ¢ nhitng noi c6 dién tich lip dat

nho thi st dung phuong an nay khéng phu hop

e Tiéu thy dién ning cao do bang tai can cng suat I6n dé van chuyén

e Giathanh cao mét chit so véi phuong an khong sir dung két ciu bing tai liéu.

Xilo Bé chira Bi chira dd Bii chira
ximang nudc cit
Vit tai Mady bom Giu cao Giu cdo
Thung cédn Thung can Bonke gom Bonke gom
ximang nuoc da cit
[} ]
L]
Bonke can cat, da
Toi kéo
(1
Ot6 cho BT May tron

Hinh 2.2: So d6 nguyén ly thiét ké 2

Uu diém

e Giathanh thap nho str dung toi kéo

e Do vay phuong an nay c6 tinh canh tranh cao vé sic tiéu thu trén thi truong rat
thich hop trong céc cong trinh chat lugng bé téng thap va chit lwong cho céc
cbng trinh vira va nho

e Sir dung dau ngoam c6 thé cap liéu tir cac xa lan doc bo séng nén trong mot sé
truong hop sé tiét kiém chi phi van chuyén
Nhwoe diém:

e Vit liéu khdng lién tuc do vay khdng thé s dung cac tram tron c6 ning sut
cao nén chu yéu dung trong cac cong trinh nho khdng pht hop véi nhiing cong

trinh doi hoi &p luc cao vé ning suét tram tron
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e Duing toi kéo gay tiéng on anh huong truc tiép dén ngudi van hanh 1a xung
quanh
e Sirdung gau gao cap lidu vao céc bongke din dén tinh linh dong khéng cao vi &
phuong phap sir dung xe x(c 14t ¢d nhiéu vu diém va kha ning linh hoat trong
di chuyén.
2.2 Lua chon phwong an thiét ké
Can ctr vao tinh hinh thuc té nhu cau vé s dung tram bé tong & nudc ta va
nhuoc diém cua cac phuong phéap trén va néu nhém em chon phuong 4n 1 1a phuong
an thiét ké. Vi nd phi hop vai nén céng nghiép nudc nha ching ta dang tién hanh hién
dai hoa dat nudc trong d6 xay dung co so ha tang dong vai trd quan trong néu trong
tuong lai can c4c tram tron bé tdng c6 cdng suét Ion dap wng tng duoc nhu cau vé bé
téng trén thi truong
Mic dU so vai tram tron cing ning sudt ¢ kich thudc nho hon thi phuong an
nay s& lam sé dién tich lap dat nhung diéu d6 anh huong khong dang ké thé hién nay
khi theo phuong an lap dat cac tram da phan cic nha dau tu da chuan bi day da mat
bang tai cac cong trudng.
2.3. Gi6i thiéu vé cac thong so tram tron bé tong 60m3/h thiét ké:
Cum cap liéu cat va da:
- 2 bong ke chtra da va cat
- 2 phéu can dinh lugng cat va da
- 2 bang tai van chuyén cat va da 1én bon tron
- 2 may nén khi
Cum cdp xi médng gom co:
- 2 silo chira xi mang véi stic chira 80 tan/silo
- 2 loc bui xi mang
- 1 may nén khi
- 1 van dong m¢é xi mang
- 1 thung can xi ming
Cum Cdp nuéc gom co:
- 1 bé nudc chinh véi thé tich 15 m3
- 1 bé nudc du phong véi thé tich 5m3

- 1 mav bom nudc
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- 1 thung can nudc
- Hé thdng duong dng cip nudc
2.4 Panh gia vé hé thong thiét ké
e Tram thiét ké hién dai c6 gan cac thiét bi chuyén dung nham dam bao van dé 6
nhiém mai truong va suc khoe an toan trong van hanh.
e Sir dung hé thong dinh luong dién tir két hop véi co khi ddn dén gia thanh ha va
d6 chinh xac dam bao chat lwong bé tong.
e Nang suét cao.
e Hé thdng diéu khién d& dang st dung dinh luong cét liéu bang can trong phép
c6 thé dinh luong dugc nhiéu méac bé tong.
e Van chuyén bang hé théng khi, tranh bui ban khdng gay 6 nhiém mai truong.
e Bing tai van chuyén nguy@n liéu lién tuc gidp tiét kiém thoi gian.
2.5 Nguyén Iy hoat dong ciia hé thong

Véi yéu cau cua do an thiét ké tram tron bé tong twoi vai cong suat 60m3/h. Tir
cOng suit trén em da thiét ké tron 3 mé/1 gio. Mdi mé twong ng Véi cdng suat 1a
20m3.

Hé thong dinh lugng cia may tron bé tong sé bat dau hoat dong va thuc hién
d6ng thoi cac thao tac la can cét liéu, can xi mang, can nudc va chat phu gia.

- Can cbt liéu duoc thuc hién dong thoi dé tiét kiém thoi gian: Mg cira xa
boongke chira da 1 va chira cat 1 sau khi di can du s6 d4 thi dong ctra xa va dong thoi
m& boongke cat va da, khoi dong bing tai dé van chuyén cat va da dén bon tron. Khi
boong ke da xa hét.

- Can xi mang: M¢ ctra Xa day Silo chtta xi mang, xi mang theo vit tai van
chuyén d6 vao thing can.

Khi can du xi mang thi vit tai s€ dung lai.

- Can nudc va phu gia: Nudc duge bom vao thung can nudc va phu gia.

Sau khi da dinh lugng xong, dong co tron quaytrong thoi gian dat trudc. Khi
tron xong s& ma van xa cbt liéu va dua hdn hop bé tdng vao xe chuyén cha. Khi xa hét
cdi tron dong lai va hé thdng diéu khién tiép tuc thuc hién mé tron tiép theo.

Thot gian trgn 1 mé bé tong:

e Thoi gian xa va can cdt liéu trong vong: 5 phit.
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e Thoi gian van chuyén tir bang tai 1én dén bon tron: 5 pht.

e Thai gian tron hon hop bé téng: 5 phiit.

e Thoi gian xa bé tdng thanh pham: 3 phut.

Vay tong thoi gian cho 1 mé tron 1a 18 phit véi cong suat 20 m3/h.

2.6 Phwrong 4n thiét ké silo chira xi ming

Hinh 2.3: Silo xi mang & tram tron bé tdng

Silo chira xi mang 1a mot trong nhiing cum rat quan trong cia hé théng tram

tron bé tong vi néu khdng sir dung bd phan chtra xi mang nay thi can phai c6 cong

nhan truc tiép cap xi mang bao dé chuyén Ién thing tron, diéu ndy anh huong I6n dén

strc khoe cua ho vi bui ban va cac chat doc hai.

Ngoai ra voi Silo nay ta c6 thé cung cap xi mang trong nhiéu gio hoat dong lién

tuy theo kich thudc cua silo diéu nay dic biét quan trong khi st dung cac tram tron co

nang suat lon.

Pic diém cau tao silo c6 dang hinh tru ding day c6 dang hinh phéu ding dé

chura vat lidu roi cat da xi mang phu gia xi 16 dwgc dat trén mot két cau thép dang cudc

séng kich thudc silo phu thude nang suat tram tron tly thugc vao vat liéu ma bo phan

cap liéu cho silo c6 thé Ia khi nén hay vit tai.

Cdu tgo cuia silo xi mang: Thong thuong Silo chira xi mang gébm 5 thanh phan:

Van an toan &p luc dé can bang ap luc bén trong va bén ngoai céc silo.
Chi bao murc dé theo ddi luong xi ming trong silo.

Vom ngit.

HUt bui & phia trén dé khir bui.

Vit x04n tai dé chuyén tai vat liéu vao can xi mang.
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Phan tich phwong phdp cdp va vdn chuyén xi mang: Hién nay co rat nhiéu
phuong phap cip va van chuyén xi mang roi vao silo trong diéu kién khi hau nhiét doi
am tuong d6i 16n cua Viét Nam thi khdng phai phwong phéap nao ciing cho hiéu qua tét
néu ching ta lya chon phuong an d6 mot cach hop ly s& mang lai cho ching ta hiéu
qua tuong ddi 16n vi gia thanh dau tu ban dau trong viéc cip xi ming khong phai nho.
Mic khac vi cap xi mang dong gép mot phan quan trong trong tram tron, ta phai phan
tich mot sb dic diém cua mot vai phuong phap va tir d6 Iya chon phwong phap hop 1y.
2.7 Phuong an van chuyén xi miing réi bang vit tai 1én cac silo:

Vit tai thuoc nhdm may van chuyén lién tuc khdng c6 bo phan kéo bo phan cong
tac cua vit tia 1a vit canh xoan chuyén dong quay mot mang kin co tiét dien tron.

Khi truc vit quay canh sit dé xi mang di chuyén trong mang vit xilanh chuyén
dong khéng bam vao canh nho trong lugng cua no va lyc ma sat gitra xi mang va
mang vit do d6 xi mang chuyén dong trong mang theo nguyén ly chuyén dong vit dai
oc.

Dé van chuyén xi ming gio 1én silo nguoi ta ¢ thé sir dung vit tai xién hoic
dung nhung thyc té thudng sir dung vit tai dang vi nd ¢6 nhiéu wu diém hon.

Puong di 1én cta xi mang trong vit tai thang dimg c6 duoc 14 nho ma sat gitra
xi mang va vo Vvit.Lyc nay sinh ra khi quay cac hang xi mang dugc hinh thanh trén mot
mat canh xoin.Lyc ma séat nay lam cham chuyén dong roi ciia xi mang va nho canh
x0an day nang cac hat xi mang lén.

Uu diém cua vit tai: Do khit cao khdng anh huong téi moi truong ¢ két cau

nho gon kha ning co dong cao khong can hé théng loc bui khéng gay tiéng on 16n.

— =t |
> 11
I 11
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Hinh 2.4: Cip xi ming bang vit tai dang.
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Phwong dn van chuyén xi mang roi bang gau tai: Hoat dong theo nguyén tic
sau: tang dan dong (hoic dia xich). O dau trén cao dan dong cho bang tai chuyén dong,
trén bang tai xich cac gau dé nang xi mang, xi ming dwgC nap VAo cc cira phia dudi
va duoc xa nho cac cua phia trén.

Uu diém cua gau tdi: 1a c6 thé khong can hé théng loc bui cho silo, khéng can
tram khi nén dé cung cap khi két cau gon nhe it gay 6 nhiém moi truong, ning suat
gau tai trong ddi cao.

Nhirge diém: Cong kénh nén tinh co dong thap. Vén dau tu ban dau tuong ddi
I6n. Can phai nap liéu dong déu va lién tuc, diéu nay kho thyc hién bang phuong phép
thi cong, dé thyuc hién diéu do6 thi phai thdng qua 1 thiét bi van chuyén trung gian. Mat
khac sau khi 1am day, silo chta ludn lubn tén dong & phia day cua hop gau tai 1 luong
xi ming khoang vai trim kg. Vi diéu kién nhiét do méi truong ¢ Viét Nam nhiét am

qua 16n, lugng xi mang nay rat nhanh déng két, bi giam chat luong.

P
/

| M

Hinh 2.5: Phuong 4n van chuyén xi mang roi bang gau tai
Phurong phdp sir dung xe chuyén dung dé van chuyén xi méng roi lén silo: Xe

téc chuyén ding dé van chuyén va tu bom xi ming 1én dé cao khoang 20m.

DATN: Thiét ké, giam sat mo hinh tram trén bé tong Trang - 16



SVTH: Hoang Minh Nhdt GVHD: ThS. Pham Ngoc Hiép
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Hinh 2.6: Phuong phép st dung xe chuyén dung dé van chuyén xi mang roi 1én silo

Uu diém: Rat kinh té va hiéu qua, vi kha ning bai khéng can sy dau tu cac xe
téc ma Vi noi san xuat da san cd trang thiét bi nay. Phuong phap nay khong can tram
khi nén baoi ban than xe téc da ¢6 bom khi nén dam bao dwoc xi mang dugc bom lén
silo, kha ning co dong cua xe téc chuyén dung rat cao.

Nhirge diém: Chinh vi nhitng wu diém nay ngay c6 cé cac dé tai cip nha nuéc
ting tng dung giai phap nay song déu khong thanh cong vi nhitng nhugc diém cua
thiét bi van chuyén nay ¢ cac xe di qua st dung nhiéu lan sau diéu kién nhiét do moi
truong cao do thoét ciia cic mang ngan xi lanh xi mang thi ném dan dan bj bé tdng hoa
bit kin dién tich théng thoang cua khi nén bi thu hep.

Do d6 cac tia hoa tron ky nay va xi ming trd nén c6 toc do cao hon s& khéng
con mang tinh chat chat hoa tron khi nén voi xi mang ma phut qua khdi bot xi ming dé
thoat I&n cao bot xi ming bi cudn theo rat it.

Do vay khong dam bao tinh van chuyén xi ming ma con gy qua tai cho thiét bi
loc bui tay 40. Chinh vi ly do nay lam kha ning thu hep sir dung xe chuyén dung dé
van chuyén xi mang roi trong diéu kién khi hau caa Viét Nam.

Phwong phap van chuyén xi méang én silo bang phirong phdp nén khi dong hoc
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Hinh 2.9: Phuong phap van chuyén xi méng 1én silo bang nén khi dong hoc

|3
/

Uu diém: Nguyén tac 1am viéc cua thiét bi nhu sau xi mang duoc vit tai ngang
van chuyén tir phéu nap vao budng hoa tron, ¢ day xi mang dugc hoa tron bai dong
khi nén c6 &p suat cao. Hon hop khi nay theo duong dng vao Silo sau d6 xi mang dugc
giit lai va khi thoat ra thiét bi loc bui ra ngoai wu diém cua phuong phap nay néu lya
chon dugc so @ van chuyén hop ly c6 6n ap thap nhat thi vira van chuyén hiéu qua xi
mang roi 1én cao vira khong qua tai cho thiét bi loc bui mang ngan giira xi lanh troi va
dong khi nén c6 dién tich nho duoc b tri & budng hoa tron xi mang khi nén dit & dudi
dé dang cho viéc vé sinh bao dudng hoic sira chira dé dam bao tinh van chuyén hiéu
qua cua thiét bi vén dau tu ban dau khdng lon va tinh co dong cao két ciu gon nhe dé
b tri.

Nhuoe diém: Can phai c6 hé thdng khi nén du ap luc, may bom xi mang, phai
c6 thiét bi loc bui tay 4o, can phai c6 hé thdng tach nudc cho khi nén trudce khi van
chuyén xi mang.

Chon phwong phdp cip xi méing cho dé tai: Qua viéc dua ra cac phuong phap
va néu duoc uu nhuge diém nhém em cho phwong phap cip xi ming 1én silo ding
duong khi nén.

2.7 Phwong an cip nguyén liéu cat va da 1én boong ke

Phuong phdp sir dung can cau chuyén dung:
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Hinh 2.10: Can cau van chuyén cat

Uu diém: Van hanh don gian, tiét kiém chi phi, di chuyén dugc nhiéu vi tri.
Nhuwoe diém: Khong c6 tinh ty dong cao va khong thé diéu chinh dugc lwong
nguyén liéu.

Phuong phap si: dung bang tai:

T B i e -

Hinh 2.11: Bang tai van chuyén cét

e Bing tai 1a mot may co khi dung dé van chuyén cac d6 vat tir diém nay sang
diém khac, tir vi tri A sang vi tri B. Thay vi van chuyén san pham bang cong
nhan vira tén thoi gian, chi phi nhan céng lai tao ra méi truong 1am viéc 16n xon
thi bang chuyén tai c6 thé giai quyét diéu do.

e NO giup tiét kiém stc lao dong, sé lwong nhan cong, giam thoi gian va ting
nang suit lao dong.

e Vi viy bang chuyén, bang tai 1a mot trong nhitng bo phan quan trong trong day
chuyén san xuat, lap rap cua cac nha may, xi nghiép. Gop phan tao nén mot moi
truong san xuat hién dai, khoa hoc va giai phong sirc lao dong mang lai hiéu

qua kinh té cao cho cong ty.

DATN: Thiét ké, giam sat mo hinh tram trén bé tong Trang - 19



SVTH: Hoang Minh Nhdt GVHD: ThS. Pham Ngoc Hiép

Chon phirong phdp cdp nguyén liéu vao boong ke: Tir nhitng phuong phap néu
trén thi nhdm em cho phuong phap cip nguyén liéu vao boong ke sir dung bang tai.
2.8 Phwong an lwa chon, thiét ké may trén bé tong

Trén thi truong cd 2 loai may pha tron chinh:

- May tron lién tuc.
- May tron theo chu ki.

May tron bé tong lién tuc thuong dugc st dung trong cac cong trinh xay dung
doi hoi khdi luong bé tdng 16n may tron hoat dong lién tuc dé san xuat hdn hop bé
tong c6 nang suat may rat cao co thé dat trén 100 m3/h.

Céc logi may trén phé bién hién nay:

- May tron cudng budc kiéu roto

- May tron cudng bic c6 canh tron quay kiéu hanh trinh

- May tron cudng btc 2 truc ndm ngang

May trén kiéu roto

CAu tao:
1: Bong co +—

()

2: Hop giam téc

3: Truc roto

4: Canh tron ]I:: i .

5: Cua nap liéu

f

i

6: Ctra d& san pham

Uu diém: Thung tron dat ¢b dinh trén gia tron trén truc roto c6 nap cac canh
tron theo céc vi tri khac nhau dam bao khi truc quay cac canh tron s& quét sach tiét
dién caa thing va tron déu hdn hop bé tong.

DPong co va hop giam toc co thé b tri & phia trén hodc dudgi thing tron dé tiét
kiém duoc khdng gian. Két cau don gian dé ché tao thanh thap tiéu thu niang luong
nho.

Nhiege diém: Viéc bd tri canh tron twong ddi phuc tap. Cénh tron c6 chuyén
dong don gian, do vy chat lugng tron khong cao, hién nay néu muén san xuat bé tong
c6 do sut thap thi loai roto nay khong dap ting duoc.

May trén cudng bizc c6 canh trén quay kiéu hanh tinh
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CAu tao:

1: Pong co

2: Hop giam téc

3: Cum canh tron trung tam 8 \ C L g

4: Cura nap liéu S

5: Canh dong quay tron e < o

6: Céanh tron chuyén dong s |
thanh tinh [¢
7: Cira d& san pham 10
8: Banh rang trung tam |
9: Vanh rang ¢ dinh = | T — -1
10: B6 canh tron hanh tinh

Uu diém: C4c hinh tron kiéu hanh tinh chuyén dong theo quy dao hinh xicloit
cling chuyén dong theo phuong kinh cta bon tron, vay hdn hop lién tuc dugc roi vao
thing tron caa canh tron -> dam bao hdn hop duoc tron déu. Pong co va hop giam téc
c6 thé bd tri ¢ trén hoac & phia dudi thiing tron dé tiét kiem khong gian.

Nhiege diém: Két cau phuc tap, kho ché tao, hién nay nudc ta van chua c6 don
vi ndo ché tao duoc san pham nay 1 céch chat luong. Tiéu thu ning lwong riéng 1on.
Gia thanh cao, hién nay san pham nay chii yéu nhap tir nuéc ngoai

May trén cwdng birc 2 truc nam ngang

Uu diém: Trén tryuc tron c6 gan cac canh chup tu nhu véi cac goc khac nhau cac
truc quay nguoc chiéu tao cho dong nhap liéu trong thung di vao thing gitra thing
thudc vé viing anh huang cua hai chuc hop 1am cho hdn hop bé tong duoc chon déu.

Phuc vy cac tram tron c6 cdng suat 16n vi nd co thé dap tmg duoc mot khoi
lwong tron nhiéu mau dam bao hiéu qua str dung cho céc san xuit loai bé tdng méac cao
c6 do sut thap trén thi trudng hién nay mudn st dung loai thing cho biét chat lugng

cao van chap nhan dugc Pay 1a phuong an ti uu nhat.
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CAu tao:
: Pong co 1

: b6 truyén dai

: Hop giam tdc

: Khép néi =t ]

: Phéu cap liéu
: Thung tron
: Cua xa liéu

: Xy lanh dong m¢ cia xa

© ® N O O A W N~

: Canh tron
Nhuroe diem: Vé viéc bd tri hé thong chuyén dong va chiéu dai thuong chon khé
dai, tuy nhién khdng anh huéng nhiéu dén két cau khdng gian cia toan tram.Trong qué
trinh 1am viéc chup tron d& bi cong udn va xoin nhung khong ¢ tinh trang nghiém
trong trong Vi vat liéu ché tao da duoc chuan bi rat cao.
Lwa chon phwong dn: Sau khi can nhic ki, nhom em quyét dinh lra chon
phuong 4n méy tron cudng budc 2 truc nam ngang thiét ké vi trong twong lai sé& la san

pham di tién phong trong viéc cung cap may tron cho thi truong.
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CHUONG III: TINH TOAN THIET KE HE THONG TRAM TRON

3.1 Mach déng lwc toan b hé théng dién

Ll ) 4 ? ? ? ?
L2 51 S <3 W § 53 5 3
L3 . iy 9 I < .
Aptomat 1 */ */ 7, Aptomat 2 "/ A Aptomat 3 " "/ Aptomat 4 ty by Aptomat 5 ¥,
Contactor I ° Contactor2 '/ " Contactor 3 7 Contactor 4 ’ Coatactor § g
Overload 1 | [ [T | \ Overload 2 | ERly l Overload 3( (7 [C (O | Ovedoad 4| [~ [ | Overload 5| [ |
Bing taivan Motor " Bang taivan | Motor \ { Motor Déng co | Motor Déng co | Motor |
chuyén cit '3 Phase/ chuvén dd 3 Phase/ Bom nu6c |3 phage tén 1 |3 Phase/ tron2 3 Phase/

Hinh 3.1: Mach dong luc hé théng
Mach déng luc gom:
e Aptomat 1, 2, 3, 4, 5 dé déng cat dién va bao vé ngan mach
e Contactor 1,2, 3, 4,5 dé dong cit dién cho cac dong co
e Céac Relay nhiét 1, 2, 3, 4, 5 dé bao vé qua tai dong co
e Nhimng dong co sir dung trong do an gom: Pong co kéo bang tai cat, dong co
kéo bang tai da, dong co bom nudc, dong co tron 1, dong co tron 2.
3.2 Tinh toan dong co kéo bing tai
Tinh toan bang tai.
Ning suat ctia bang tai duoc tinh theo biéu thuc:
Q = 7.v (kg/s)
Trong d6: # — Khéi luong tai theo chiéu dai (kg/m).
v — Tdc d6 di chuyén cua bang (m/s).
G=0,5100=50kg /=
Vi dai can ning tir 0-20m?3 thi chon chiéu dai cua bang tai la: Lqg = 100m

Cong thirc tinh chiéu rong cua day bang tai cao su ngang:
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3:1_1_\[%”_05
VEyRE*E,

B=11 |— Y 1 0.05=10.04m
0.5%1, 2%1%1

Luc can thiét dé dich chuyén vat liéu:
F1=L. 2.cos # kl.g = 100.50.c0s0.0,05.10.20 = 20000N
Trong do: A. gbc nghiéng cua bang tai.
8 - khdi lugng vat lidu trén 1m béng tai.
L - chiéu dai bang tai.
k1 - hé s6 tinh dén luc can khi dich chuyén vat liéu k1 = 0,05.
Cong suat P1 dé dich chuyén vat liéu: P1 = F1.v = 20000.0,5 = 10kW
Vi cong suat dé kéo bang tai tinh toan & trén 1a 10kW nén nhém s& chon dong
co kéo bang tai ¢d thong sé nhu sau:

Chon dong co kéo bang tai c6 théng so:

Model SKU: BR-IE1B3-4P011.0KW
bién &p 380V

Cong suat 11kwW

S4 d6i cuc 4 cuc
Toc do 1500 Vong/phut

3.3 Tinh toan ddng co khuay cho bon trén va dong co bom nuéc

May tron bé tong theo chu ky ¢ cong suat 60 m3/h

Model JS1000
Dién ap cung cap 380V

Cong suat 105kW
Silo 50 Tan

Ning suat 60 m3/h
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3.4 Thiét bi déng cit trong hé théng
Aptomat: Aptomat 13 tén thudng goi cua thiét bi dong
cit tu dong. Aptomat c6 chirc niang bao vé qua tai va
ngin mach trong hé théng dién. Mot sé dong

Aptomat c6 thém chirc nang bao vé chéng dong ro %
: -
3

' s
duoc goi 1a aptomat chéng ro hay aptomat chéng Jepy

e

giat. Hinh 3.2 Aptomat
Phén logi va cach liza chon Aptomat.
- Theo két cau, ngudi ta chia Aptomat ra 1am ba loai: mot cuc, hai cuc, ba cuc va
bén cuc.
- Theo thoi gian thao tac: loai tac dong khong tuc thoi va loai tac dong tirc thoi.
O mang dién 1 Pha thudng c6 2 day nén ching ta s& s dung 1P hoic 2P. Néu
ding 1P thi chlng ta chi ngat dugc day P ra khoi mach thuong dung dé diéu khién.
Con néu ding 2P thi s& ngat ca cuc P va N ra khoi mach dién, ting d6 an toan cho
nguoi dung. Con khi ¢ mang dién 3 Pha thi chung ta c6 loai 3 Pha 3 day va 3 Pha 4
day
Lwa chon Aptomat:
- Dong dién tinh toan di trong mach.
- Dong dién qua tai.
- Dién ap st dung
Cac logi Aptomat:
- Aptomat bao vé quéa dong (ngan mach hoic qua tai)
- Aptomat bao vé qua dién ap.
- Aptomat bao vé kém ap.
- Aptomat bao vé chdng dat (Aptomét vi sai)
- Aptomat bao vé van nang
Aptomat MCB Miniature Circuit Bkeaker (CB tép): bao vé qua tai va ngan mach
- Dong cét thuong tir 4.5KA, 6KA, 10KA, 15KA
- Dong dinh muc tir 6 =>63A
- Sécyc 1P, 2P, 3P, 4P
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Aptomat MCCB Moulded Case Circuit Bkeaker (CB khdi): bao vé qua tai va ngan
mach.
- Dong cit thuong tir 7.5KA, 10KA, 18KA, 25KA, 36KA, 50KA, 70KA
- Dong dinh mirc tir 10 dén1600A
- Sbcuc 1P, 2P, 3P, 4P
Aptomat Chéng gidt (Chang ro) RCCB Residual Current Circuit Breaker:
- Sbcuc 2P, 4P
- Dong cit 4.5KA, 6KA
- Dong dinh muc 25A, 40A, 63A
Aptomat Chéng gidt (Chéng ro) RCBO:
- Sdcuc2P
- Dong cat 4.5KA, 6KA
- Dong dinh muc tir 6 dén 63A
Aptomat Chéng gidt (Chéng ro) ELCB Earth Leakage Circuit Breaker:
- S cuc 3P, 4P
- Dong cat 36KA, 50KA
- Dong dinh muc tir 60 =>250A
Tinh toan aptomat téng cho mach dong luc

Cong thurc tinh dong dién

£,
= 3. TE-M ‘.f:os.;é ) @%223?92 =0
AT =1, =1,5330=49543(4)
Chon loai Atomat c6 thong sb k§ thuat:
Model LS-ABN53
bién ap lam viéc 380V
Dong dién dinh muc 500A
Kha nang chiu dong max 45kA
Tan s6 dinh muc 50/60Hz

Thiét bj dong cdt contactor:
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Contactor (Cong tic to) 1a khi cu dién ha ap, thuc hién

viéc déng cit thuong xuyén cac mach dién dong luc. YYYS

Contactor 1a thiét bi dién dic biét quan trong trong hé théng s“ i ‘./’
dién. Nho cd contactor ta co thé diéu khién cac thiét bi nhu o
dong co, tu by, hé théng chidu sang thong qua nat nhan, ché pdil

d6 tu dong hoic diéu khién tir xa. Hinh 3.5: Contactor

Cau tao ciia Contactor: Contactor bao gom 3 bd phan chinh:

Nam cham dién: Cuon day ding tao ra luc hdt nam cham, 16i sat va 16 xo tac
dung day phan nap tro vé vi tri ban dau.

Hé théng dap hd quang: Khi chuyén mach, hd quang dién s& xuat hién lam céc
tiép diém bi chay va mon dan, vi vay can hé théng dap ho quang.

Hé thdng tiép diém: gom co tiép diém chinh va tiép diém phu. Tiép diém chinh:
C6 kha nang cho dong dién 16n di qua. Tiép diém chinh Ia tiép diém thuong ho déng
lai khi cap nguén vao mach tir ciia contactor trong ta dién 1am mach tir ht lai.

Tiép diém phu: C6 kha ning cho dong dién di qua cac tiép diém nho hon 5A.
Tiép diém phu c6 hai trang thai: Thuong dong va thudng mé.

Tiép diém thuong dong 1a loai tiép diém & trang thai dong (co lién lac véi nhau
giita hai tiép diém) khi cuon day nam cham trong contactor & trang thai nghi (khéng
dugc cung cap dién). Tiép diém ndy ma ra khi contactor ¢ trang thai hoat dong. Nguoc
lai 14 tiép diém thuong mé. Nhu vay, hé théng tiép diém chinh duoc lap trong mach
dién dong luc, con cac tiép diém phuy s& lap trong hé thong mach diéu khién.

Nguyén ly hoat dong cua contactor:

Khi cap ngudn trong mach dién diéu khién bang véi gia tri dién ap dinh muc
ctia Contactor vao hai dau cudn day quan trén phan 18i tir da duoc ¢ dinh trude d6 thi
lyc tir sinh ra s& hit phan 16i tir di dong va hinh thanh mach tir kin (Ilc nay luc tir s&
I6n hon phan luc cua 10 x0). Contactor bat dau trang thai hoat dong.

Thong sé co ban cua Contactor:

- Dong dién dinh mirc: La dong dién chay qua hé thong tiép diém chinh cua
contactor khi dong mach dién phu tai. Véi gia tri nay cua dong dién, mach dan dién
chinh cua contactor khdng bi phat nong qua gidi han cho pheép.

- Pién 4p dinh muc: dién ap dat trén hai cuc cia mach dan dién chinh contactor.
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- Kha niang déng cta contactor: Puoc danh gia bang gia tri dong dién ma
contactor ¢6 thé dong thanh cong. Thuong thi gia tri ndy bang tir 1 dén 7 lan gia tri
dong dién dinh muc.

- Kha ning ngit cua contactor: Puoc danh gia bang gié tri dong dién ngat, ma &
gia tri do, contactor co thé tac dong ngat thanh cong khoi mach dién. Thuong gia tri
nay bang tir 1 dén 10 lan dong dién dinh mic.

Tinh toan thiét bi déng cat contactor:

Contactor cho dong co kéo bang tai:

Cong thic tinh dong dién

> B 11000

= BT, cosd 3380092 181600
It =1, =1,5.18,16= 27, 24(A)
Chon lett = 50A ¢6 thong s6 ky thuat:
Model LS-metasol
bién ap cudn hat 220V
Dong dién dinh muc 50A
S6 cuc 3P
Tiép diém 2NO+2NC
Contactor cho dong co tron hon hop:
Cong thirc tinh dong dién
=g Tiigs.;é B ﬁlgggﬂﬂﬂgz =14
It =21, =1,5.173= 260(4)
Thong sé ky thudt:
Model LS-metasol
bién ap cudn hat 220V
Dong dién dinh muc 300A
S6 cuc 3P
Tiép diém 2NO+2NC

Ro le nhiét: Ro le nhiét 1a mot loai thiét bi dién dung dé bao vé dong co va

mach dién khoi bi qué tai, thuong dung kem véi Contactor (Khai dong tir). Ro le nhiét

7
- A J4 ~ A A by ~ N A
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Cdu tao Ro le nhiét:

Ro le nhiét gdm c6 1 tiép diém NC (tiép diém thuong déng) va 1 tiép diém NO
(tiép diém thuong mo). Tiép diém NC: khi qua tai tiép diém NC s& ma, tiép diém NC
dugc mac ndi tiép vai mach diéu khién (cudn hat contactor). Tiép diém NO: khi qua
tai tiép diém NO s& dong, thuong dung dé két ndi voi dén hay coi bao dong khi co su
cb xay ra.

1. Don bay

2. Tiép diém thudng déng (NC)

3. Tiép diém thuong ma (NO)

4. Vit chinh dong dién tac dong

5. Thanh ludng kim

6. Day d6t nong
7. Can gat
8. Nut phuc hoi (Reset)

Hinh 3.8: Cau tao relay nhiét

Phan logi relay nhiét: Cé nhiéu cach dé phan loai Relay nhiét nhu:

Dé6i véi thm lugng kim: Bo phan nay thuong duoc 1am tir 2 kim loai khac nhau,
thuong 1a niken mangan cing voi tam dong. 2 kim loai ¢6 chi sé gidn no khéc nhau
nén khi ¢ nhiét d6 cao chlng s& uén cong. Pay 1a bo phan dugc ding rong réi va
thuong két hop vai contactor thanh bo khai dong tir.

Loai nhiét dién tro: Pay la relay nhiét dugc lam véi cac dac tinh cua dién tro.
Thiét bi s& thay doi theo nhiét do. Loai hop kim néng chay: No thuong dugc ding
nhiét khi dong dién xay ra tinh trang qua tai. Khi do, hgp kim néng chay mot khi dat
dén gia tri nhiét nhat dinh s& 1a tac dong dén relay nhiét.

Tinh chon relay nhiét.

Chon relay nhiét cho dong co kéo bang tai

Tai dong co kéo bang tai:

7= 5 11000

N3, cosd _ 3,380,092

=18164

Chon relay nhiét véi hé s6 1,4 1an 14.=25,42A
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Théng sb relay nhiét:
Loai LS MT-12

S6 cuc 3 cuc

Cap tiép diém  [INO+1NC

Dong lam viéc  [30A

Hinh 3.9: Relay nhiét
Chon relay nhiét cho déng co trén hén hop
Cong thuc tinh dong di¢n
> P 105000

I, = = =173( 4)
BT, cosg  f3.380.0.92
Ittz1, =1,5173= 26004)
Chon relay nhiét véi hé s6 1,4 1an lg. = 25,42A
3.5 Hé thong xy lanh khi nén
Mach dong luc hé xy lanh khi nén:
Van Cit | Va D | Vi Xi Mdog 1 Vi Phu Gia | Vim Cit 2
1
| |
- ]

auli/s d\ll/s dullls d\ulils ad\ulils

(2] v v (2] y v
Vi dodn 0ir §72 Vin dén nr 42 Vo dign tir 42 Vin dud or §72 Vim &y nir §2
Ngoon khi cip Npwim khi cip Nguan khi cip Neom khi cip Nigwm khi cap

Van D42 Vi Xi Ming 2 Vi Phy Gia 2 > Van Ma Ninde 2 P, Xy Lanh Mo Bou Hoe Hop

= I

ad\ull/8 o & aulls dulils d\li/ls

!
vY (X3 (4] v v
Van dsén tir 52 Vian duén or 52 Van dwo 1r 52 Vao dén nr 52 Van dn or 52
Nguom khi cip Nenda ki cip Newan Kii cip Ngudn khi cip Neudm khi cip

Hinh 3.10: Mach dong luc hé théng khi nén

Mach déng luc hé xy lanh khi nén gom:
- Xy lanh khi nén tac dong 2 chiéu.
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- Van dién tir khi nén 5/2 c6 2 dau cudn hut.
Cac xy lanh khi nén si dung:
- Xy lanh déng mé& bdn phu gia dé dua phu gia vao bon tron
- Xy lanh d6ng mé bon cat dé dua cat vao boong ke
- Xy lanh d6ng mé bodn da dé dwa da vao boong ke
- Xy lanh déng mé cira hdn hop cat va da dé dua vao bon tron.
- Xy lanh m¢ bén xi ming dé dua xi ming vao bon tron
- Xy lanh m¢ bon bé tong sau khi da hoan thanh viéc tron.
3.6 Xy lanh khi nén

Hinh 3.11: Xy lanh khi nén

Xi lanh khi nén hay con goi & ben khi nén, xi lanh khi 1a mét thiét bi co hoc, sir

dung sic manh ciia khi nén dé tao ra lyc cung cap cho chuyén dong. Xi lanh khi nén
gilp chuyén hoéa ning luong cua khi nén thanh dong ning, tac dung lam piston cua xi
lanh chuyén dong, thong qua d6 truyén dong dén thiét bi hoat dong. Bai vi khi nén co
kha ning no rong, khéng cd sy xuat hién cia niang lugng dau vao tir bén ngoai. Pé
thue hién chie nang cia minh, khi nén dan né ¢ &p suat 16n hon ap suét khi quyén, &p
lyc dugc tao ra day piston chuyén dong theo huéng mong mudn.

Cau tgo cua xi lanh khi nén: Xi lanh khi nén c6 cau tao gdm céc bd phan chinh
nhu sau:

+ Than tru (barrel)

+ Piston

+ Truc piston (piston rod)

+ L& cap khi (cap-end port)

+ Lo thoat khi (rod-end port)

Phan logi xi lanh khi nén: Trén thi trudng c6 rat nhiéu loai xi lanh khi nén khéc
nhau vé mau ma, chung loai, xuat xt. Nhitng loai xi lanh khi nén duéi day 1a nhiing

loai xi lanh phd bién nhét.
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Xi lanh khi nén 1 chiéu: Xi lanh khi nén 1 chiéu hay con goi la xi lanh khi nén
tac dong don. Loai xi lanh khi nén nay st dung khi nén dé dich chuyén piston theo mot
huéng chuyén dong nhat dinh. Piston tré vé vi tri ban dau nho luc tac dong cua 16 x0
hoac mot luc day tir bén ngoai. Khi quan sét xi lanh khi nén 1 chiéu, ban c6 thé thay
ching c6 1 156 cap ngudn khi nén va 16 thoat khi nén trén than. Thong thuong, khi st
dung xi lanh khi nén 1 chiéu, nguoi ta sir dung van dién tir khi nén 3/2 (van dién tir 3
ctra 2 vi tri) dé diéu chinh dong khi nén. Xi lanh khi nén 1 chiéu c6 2 dang co ban:

- Xi lanh khi nén kiéu piston

- Xi lanh khi nén kiéu mang.

Xi lanh khi nén 2 chiéu: Xi lanh khi nén 2 chiéu hay con goi I xi lanh khi nén tac
dong kép. Day 14 loai xi lanh khi nén c6 co cdu dan dong ¢ ca 2 dau. Xi lanh khi nén 2
chiéu str dung luc day cua khi nén dé tac dong day ra va rut lai. Luc day piston duoc
sinh ra tir ca 2 phia, bai vay ciu tao caa xi lanh khi nén 2 chiéu c6 2 15 dé cung cap khi
nén. Vi loai xi lanh khi nén 2 chiéu nay, ngudi ta s dung van dién tir loai 4/2, 5/2
hodc 5/3 dé diéu chinh luu lwong khi nén.

Dic diém noi bat cua hau hét xi lanh khi nén 2 chiéu 1a can piston chi c6 & 1
phia, vi vay kich thudc 2 dau piston khac nhau dan dén lyc tac dung 1én can caa piston
khéc nhau hoan toan. Trén thi truong hién nay c6 2 loai xi lanh khi nén 2 chiéu:

+ Xi lanh khi nén 2 chiéu khoéng c6 dém giam chan

+ Xi lanh khi nén 2 chiéu c6 dém giam chan, c6 thé diéu chinh dugc hanh trinh

Xi lanh khi nén 2 chiéu dong bo 1a loai xi lanh c6 can piston & ca 2 phia, dién
tich 2 mat bang nhau, luc sinh ra & 2 phia gan nhu hoan toan bang nhau.

Ung dung cza xy lanh khi nén:

- Ung dung trong ctra théng minh. Hién nay, trén cic trang thong tin dai
ching nai rat nhiéu vé cira thdng minh, nd chinh 1a mét phan tng dung cua xi lanh khi
nén. Vi du: Cira trén xe bus: xi lanh khi nén duoc ung dung dé dong mo cira. Khi ta
bim nat (xi lanh hoat dong) thi piston s& thu lai hodc day ra dé mé va dong cira xe.

- Ung dung cua xi lanh khi nén trong linh vyc san xuat céng nghiép. Vi du
don gian 12 tai cac nha may déng géi banh keo, khi day chuyén san xuat hoat dong, tai
vi tri dugc lap dat xi lanh khi nén khi thay san pham thi canh tay may s& duoc piston

diéu khién day ra hoic thu vé dé giir san pham va dua vao cac cong doan tiép theo.
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- Ung dung cua xi lanh khi nén trong linh vuc xay dung. Ching ta c6 thé gap
xi lanh khi nén rat nhiéu trong cac may ciu, méau xic, may ui hoic céc loai may moéc
cd cdng dung di chuyén vat nang. Ung dung cua xi lanh khi nén trong linh vuc khéc
nhu: giao thong, khai thac quang, khoang san, 6 t6, hang khong.
3.7 Tinh toan xy lanh khi nén cho hé théng
Cong thizc tinh toan thdng s xi lanh khi nén:
e Chon &p suét 1am viéc & diém duéi xy lanh P1 = 270 bar.
e Chon &p suét 1am viéc & diém trén xy lanh P2 = 150 bar.
e Duong kinh trong cuaa xy lanh 1a 10 cm.

e Duong kinh can caa xy lanh 1a 5 cm.

_aLl
Dién tich c6 ich cua xi lanh phia khéng cé can: 4
(D: duong kinh trong cua xi lanh thay luc)
_ (D - d?)
Dién tich can: 4 (d: duong kinh can piston)
Dién tich vanh khan: As= A1 — A2
Luc tac dong lén xi lanh: F = A*P
(A: dién tich co ich, P: &p suat moi truong 1am viéc)
Luc thuy luc hizu ich:
F=RA-FA4
Fop fr.fz _E_:ﬁr.(ﬂl—dz)
3 3
F=@®-B). 5
F = (270-150). 107 450 75
4 =10,362 kg
Théng sé ky thudt cua xy lanh:
Model: BSRP-106C
Tai trong: 10 tan
Hanh trinh néang: 15m
Chiéu cao chua lam viéc 5,87 mm
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Chiéu cao Max: 17,5m
Trong luong: 10.9 kg
Ap suat toi da 700 Bar

3.8 Van phan phdi khi nén 5/2

Van dién tir khi nén hay con goi van dao chiéu 1a mét co cau diéu chinh huéng
va diéu chinh dong khi nén di qua van. Van dién tir khi nén cé tac dung dong hoic
ngét dong khi, diéu chinh huéng cua dong khi.

Van dién tir khi nén c6 thé xem 1a loai linh kién dang dugc sir dung phé bién va
dugc wa chuong hién nay. So hitu thiét ké 1én dén 5 cong (16 ren) véi kich thude phi 13
& 2 vi tri, van khi nén 5/2 dd mang dén hiéu qua vo cling tot cho viéc cung cap khi nén
dén xylanh, gip xylanh khi nén hoat dong. San pham nay cé xuat xa tir Bai Loan nén

dugc danh gia cao vé chat lugng, do bén trong khi muc gia lai kha mém.

Hinh 3.12 Van 5/2 khi nén
Nguyén Iy hoat déng: Van khi nén 5/2 c6 cau tao chi tiét bao gom: 5 cong, 2 vi
tri va 1 dau co dién (5 1 ren duoc danh dau lan lugt A, B, R, P, S) véi nhiém vy:

e P: Noi dua ap suat vao.

e RvaS:cong xa hoi du ciia A va B.

e Do c6 cu tao bao gém 516 ren va 2 vi tri nén van dién tir khi nén duoc goi la
van khi nén 5/2.

e AvaB: lavi tri két ndi truc tiép véi xylanh, dua ap suit dén xylanh gidp xylanh
hoat dong. Khi khong hoat dong, céng A s& duoc thdng véi P va khi van dién tir
khi nén hoat dong, cong B s& duoc théng vai P.

Théng sé ky thudt va wu diém ciia van khi nén 5/2

% Thong sb k¥ thuat.

+ 86 cong: 5
+ Kich thudc cong: 1/4>* (ren 13).
+ Ap suit hoat dong: 0.15 — 0.8 Mpa (1.5 — 8kg/cm2)
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+ Nhiét do hoat dong: -20 — 70 4o C
+ Linh kién dugc diéu khién boi dong dién 24V
< Uu diém.
+ Sur dung dé dang, tién loi.
+ D& tim kiém trén thi trudng.
+ Thiét ké van nho gon, khdng chiém nhiéu dién tich.
+ Do bén cao, chét luong tot.
+ Gia van dién tir khi nén 5/2 giéa ca ré.
3.9 B§ diéu khién PLC
Téng quan PLC S7 1200:
- PLC S7 1200 c6 céu trGc phan cang gdm: module ngudn, module CPU,
module 10, module signal board, module truyén théng.
- PLC S7 1200 c6 thé két ndi téi da 8 module IO va 3 module truyén thong
chuan Rs 422, Rs 232, Rs485.
- PLC S7 1200 ¢ thé két ndi téi da 146 dau vao, 147 dau ra s6 hoic 67 dau vao
analog hoic 33 dau ra analog.
- PLC S7 1200 con hd trg 6 bo dém tdc d6 cao HSC va 4 kénh phéat xung PWM
- PLC S7 1200 c6 tich hop sdn cong truyén thdng profinet hd trg giao thic
Profinet dé két néi mang profinet
- PLC S7 1200 tich hop thém 3 module truyén théng hd trg giao thic truyén
thong Profibus, Modbus...
- PLC S7 1200 c6 phép m¢ rong thém 4DI1/4DO hoac 1 Al/LAO thdng qua
Signal Board gan truc tiép trén module CPU.
- PLC S7 1200 tich hop khe cam thé nhé SIMATIC.
Céc logi module cua PLC S7 1200:
- CPU 1211C: tich hop 6DI, 4DO, 2Al (0-10V), 1 cong Profinet, 1 Signal
board, 1 khe cam thé nhg, khéng mé rong duoc thém 10.
- CPU 1212C: tich hop 8DI, 6DO, 2Al (0-10V), 1 cong Profinet, 1 Signal
board, 1 khe ciam thé nhg, mé rong dugc thém 2 module 10
- CPU 1214C: tich hop 14DI, 10DO, 2Al (0-10V), 1 cong Profinet, 1 Signal

board, 1 khe cam thé nhg, mé rong dugc thém 8 module 10
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- CPU 1215C: tich hop 14DI, 10DO, 2Al (0-10V), 2A0, 1 cbng Profinet, 1
Signal board, 1 khe cdm thé nhd, mé rong duoc thém 8 module 10.

- CPU 1217C: tich hgp 14DI, 10DO, 2Al (0-10V), 2A0, 1 cong Profinet, 1
Signal board, 1 khe cam thé nhd, mé rong duoc thém 8 module 10.

Tinh chon PLC cho md hinh PLC S7 1200 CPU: 1214 DC/DC/DC c6 thdng sé

Model 1214 DC/DC/DC
Kich thudc 115x100x75
Bo nhd nguoi dung
Bo nhd lam viéc 50kB
Bo nho nap 1MB
Bo nh¢ gitr lai 2kB
I/O tich hop
Kiéu sd 14 ngd vao/10 ngd ra
Kiéu tuong tu 2 ngd vao
Kich thudc anh tién trinh 1024 ngb vao/1024 ngo ra
Bo nha bit M 8192 Byte
Do mo rong cac module tin hiéu 2
Bang tin hiéu 1
Céac module truyén thdng 3 module mé rong vé bén trai
Bo dém toc do cao 4
Don pha 3 tai 100kHZ 1 tai 20kHZ
Thé nho Thé nhd Simatic tuy chon
Thoi gian luu trit ddng ho thoi gian thuc |10 ngay
Profinet 1 truyén théng
Tdc do tinh toan thuc 18 ms/Iénh
Tdc do thuc thi boolean 0.1 ms/lénh

Bang 2.1: Thang s6 S7 1200 CPU 1214 AC/DC/RLY
3.10 Loadcell va b khuéch dai
Loadcell: Loadcell 1a thiét bi cam bién dung dé chuyén ddi luc hoic trong

lugng thanh tin hiéu dién.
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Hinh 4.3: Loadcell

Cau tao cua loadcell: Loadcell duoc cAu tao bai hai thanh phan, thanh phan the

nhét 1a “Strain gage” va thanh phan con lai 1 “Load”.

- Strain gage la mot dién tro dac biét nho bang mong tay, co dién tré thay doi
khi bi nén hay kéo dan va dwgc nudi bang mot nguodn dién 6n dinh, dugc dan Ién
“Load”.

- Load: mot thanh kim loai chiu tai c6 tinh dan hoi: (Mot loadcell thuong bao
gom cic strain gauges duoc dan vao bé mat caa than loadcell. Than loadcell 1a mot
khdi kim loai dan hoi va tuy theo ting loai loadcell va muc dich str dung loadcell, than
loadcell dugc thiét ké co hinh dang dac biét khac nhau va ché tao bang vat lidu kim
loai khac nhau.

Nguyén ly hoat dong:

- Mot dién ap kich thich dugc cung cap cho ngd vao loadcell (2 goc (1) va (4)
cua cau dién trd Wheatstone) va dién ap tin hiéu ra dugc do gitra hai goc khac.

- Tai trang thai can bang (trang thai khong tai), dién &p tin hiéu ra I1a s khong
hodc gan bang khong khi bon dién tra duoc gan phi hop vé gia tri. o 1a 1y do tai sao
cau dién tré Wheatstone con duoc goi 1a mot mach cau can bang.

- Khi c6 tai trong hoac luc tac dong Ién than loadcell lam cho than loadcell bi
bién dang (gian hoic nén), diéu d6 dan téi su thay d6i chiéu dai va tiét dién cua céc soi
kim loai cua dién trg strain gauges dan trén than loadcell ddn dén mot sy thay doi gia
tri ctia cac dién trg strain gauges. Su thay doi ndy dan téi su thay doi trong dién ap dau
ra.

- Su thay dbi dién &p nay la rat nho, do dé né chi c6 thé dugc do va chuyén
thanh sb sau khi di qua bo khuéch dai ciia cac bo chi thi can dién tir (dau can).

Thong sé ki thudt co ban:

— Do chinh xéc: cho biét phan trim chinh xac trong phép do. P chinh xé&c phu
thudc tinh chat phi tuyén tinh, d6 tré, do lap.
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— Cong suat dinh mirc: gia tri khdi luong 16n nhat ma Loadcell ¢ thé do duoc.

— Dai bu nhiét do: 1a khoang nhiét d6 ma dau ra Loadcell duoc bl vao, néu nim
ngoai khoang nay, ddu ra khong dugc dam bao thuc hién theo dung chi tiét ki thuat
duoc dua ra.

— Cap bao vé: dugc danh gia theo thang do IP (IP65: chéng dugc do am va bui).

—bién ap: gia tri dién ap lam viéc cua Loadcell (thong thuong dua ra gia tri 16n
nhét va gia tri nho nhat 5 — 15 V).

— Do tré: hién tuong tré khi hién thi két qua dan téi sai sé trong két qua.
Thuong dugc dua ra dudi dang % cua tai trong.

— Tro khang dau vao: tro khang duoc xac dinh thong qua S- va S+ khi Loadcell
chua két ndi vao hé théng hoic & ché do khéng tai.

— Dién tro cach dién: thong thuong do tai dong DC 50V. Gia tri cach dién gitta
I6p vo kim loai cialoadcell va thiét bi két nbi dong dién.

— Phé hity co hoc: gid tri tai trong ma Loadcell cd thé bi pha v& hoic bién dang.

— Gié tri ra: két qua do duoc (mV).

— Tré khang dau ra: cho dudi dang tré khang dugc do giita Ex+ va EX- trong
diéu kién load cell chua két ndi hoic hoat dong & ché do khong tai.

— QuA tai an toan: a cong suat ma Loadcell c6 thé vuot qué (125% cong sut).

— Hé sb tac dong cua nhiét do: Pai luong duoc do & ché d6 ¢o tai, 1a su thay doi
cdng suat caaLoadcell dudi su thay d6i nhiét do.

— Hé sb tac dong cua nhiét do tai diém 0: giéng nhu trén nhung do & ché do
khong tai.

Bé khuéeh dai loadcell: Cac hing ché tao loadcell thuong tich hop ludn dau doc
loadcell d@é hién thi gi tri can ning do dugc. Tuy nhién van dé sé& phét sinh khi ching
ta mubn ldy tin hiéu tir loadcell dwa vé& PLC trong khi PLC chi nhan dugc tin hiéu
Analog 4-20mA hoac 0-10V cht khong phai mv/v

Hinh 4.4: Bo khuéch dai loadcell
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Trong truong hop ndy can tim mot bo khuéch dai loadcell dé khuéch dai tin
hiéu mV/v thanh tin hiéu Analog 4-20mA / 0-10V

Tinh chon loadcell va bg khuéch dai

Model SQB KELB
Do phén giai 3mV
Sai sb tuyét doi 0.03%
Can bang diém 0 1%
Dién trd vao 400 Om
Dién tro ra 325 Om
Dién tro cach ly 5000M 6m
Quia tai an toan 150%
Quaé tai pha huy loadcell 200%
Dién ap hoat dong 12- 30vDC
Thong sé ky thudt bé khuéch dgi loadcell:
Model OMX380T
Ngd vao 3mV
Ngo ra 4-20mA
Sai s0 0.025%
Nhiét do lam vigc -20 dén 60 d6 C
Cach ly chéng nhiéu 2500VAC
Dién tro cach ly 5000M Om
Quia tai an toan 150%
Qua tai pha huy loadcell 200%
Dién ap hoat dong 12- 30vDC
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3.11 Relay trung gian

Relay trung gian la mét loai mach dién
tir, chie ning twong ty vai cong tic dién trong
nha ban dang on/off. Relay trung gian dong

vai tro truyén tai dién, chuyén tin hiéu tur thiét

bi ¢ cdng suat nho sang thiét bi cong suat cao
hon trong so d6 dién. Hinh 4.5: Relay trung gian

Nguyén ly hoat dong Relay trung gian: Khi dong dién chay qua ro le trung gian,
di toi cudn day cua nam cham dién, tao thanh tir truong hat. Tir trudng tac dong dé
dong hoic mo tiép diém dién. Tir d6 lam thay doi trang thai dong md cua ro le trung
gian. TOy vao thiét ké ma sé tiép diém dién s& thay d6i khac nhau.

Tinh chon relay trung gian: Thong sé relay omron:

Dién ap cuon day 24vDC
Tiép diém dong cat  [5A,250VAC/30vDC

Thoi gian tac dong  [20ms

Tan sb hoat dong 18000 lan/gid
Nhiét do lam viec  [Twr -50 dén 70°C

S6 cap tiép diém 4 cap

Chon nat nhan va den bao

Loai CML LA39
NGt nhan Dang nhan nha,cé dén bao
Tiép diém INC+1INO
Cong suat tiép diém |Ui AC=660V,lx=10A
Dién ap dén 220VAC ,
Hinh 4.6: NUt nhan va dén bao

CHUONG IV: XAY DUNG THUAT TOAN CHUONG TRIiNH PIEU KHIEN

4.1 Yéu cau md hinh
Véi yéu cau caa do an thiét ké tram tron bé tong twoi véi cong suat 60m3/h. Tir
cOng suit trén nhom em da thiét ké tron 3 mé trong 1 gio. Mdi meé tuong @ng vai cong

Ssuat 1a 20m3.
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Hé thong dinh lugng cia may tron bé tong sé& bat dau hoat dong va thuc hién
d6ng thoi cac thao tac 1a can cét liu, can xi ming, can nude va chat phu gia.

- Can cdt liéu dugc thyuc hién dong thoi dé tiét kiem thai gian:

M& ctra xa boongke chira da 1 va chira cat 1 sau khi da can du sé da thi dong
ctra Xa va dong thoi mo boongke cat va d4, khai dong bang tai dé van chuyén cat va da
dén bon tron. Khi boong ke da xa hét.

- Can xi mang: M¢ cua xa day Silo chira xi mang, xi mang theo vit tai van
chuyén d6 vao thung can.

Khi can du xi mang thi vit tai sé dung lai.

- Can nudc va phy gia: Nudc duge bom vao thung can nudc va phu gia.

Sau khi da dinh luong xong, dong co tron quaytrong thoi gian dat trudce. Khi
tron xong s& mé van xa cét liéu va dwa hdn hop bé tdng vao xe chuyén cho

Khi xa hét cdi tron dong lai va hé thdng diéu khién tiép tuc thuc hién mé tron
tiép theo.

4.2. Xay dung luu dd thuit toan
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Cin MNurde

Yes

o nurdne Phu gia 1

Mo

!

M Van
Xi ming

Yes

Mo Van
Xa B
Yis

M Van
Phu gia 2

Y
Khda Van |[Chay Bing
B 2 Tai Bxa

Khia Van

“hay Hang
XM 2

Tan Cat

1K.|x'm Van

Car 2

Luu do thuat toan vé qua trinh can nhién li¢u
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Chirong Trinh Clp Ngmyén Lida

Chuwomg Trink Tris Vi Xa Hin Hop

'

Chay Emg Co Trédm |

Mo Van Xa Li¢u
Dvimg Ering Co Trin

Khiia Van Xi Lidu

[

zLuu dd vé qua trinh tron nguyén liéu
4.3. Bang dia chi vao ra trong PLC

Input:

10.0: Start
10.1: Stop
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10.2: Cam bién can silo dudi cat

10.3: Cam bién can silo dudi da

10.4: Cam bién can silo dudi phu gia

10.5: Cam bién can silo dudi nudc

10.6: Cam bién can silo duéi xi mang

10.7: Cam bién can du6i bon tron

Pau vao analog:

Al1: Cam bién can cat

Al2: Cam bién can da

Al3: Cam bién can xi ming

Al4: Cam bién can nudc

Al5: Cam bién can phu gia

Pau ra:

Q0.1: Relay cap dién cho cudn hut contactor dong van d4 1

Q0.2: Relay cap dién cho cudn hut contactor dong van xi ming 1

Q0.3: Relay cap dién cho cudn hut contactor dong van phu gia 1

Q0.4: Relay cap dién cho cudn hut contactor déng bom nudc

Q0.5: Relay cap dién cho cudn hut contactor dong bang tai cat

QO0.6: Relay cép dién cho cudn hut contactor dong bang tai da

Q0.7: Relay cap dién cho cudn hut contactor dong van cat 2

Q1.0: Relay cap dién cho cudn hut contactor dong van da 2

Q1.1: Relay cap dién cho cudn hut contactor dong van xi mang 2

Q2.0: Relay cép dién cho cudn hut contactor dong van phu gia 2

Q2.1: Relay cap dién cho cudn hut contactor déng van mé nudc 2

Q2.2: Relay cép dién cho cudn hut contactor dong dong co tron 1

Q2.3: Relay cap dién cho cudn hut contactor dong dong co tron 2

Q2.4: Relay cép dién cho cudn hut contactor dong van xa hdn hop
4.4. Chwong trinh diéu khién (Main OB):

DATN: Thiét ké, giam sat mo hinh tram trén bé tong Trang - 44



SVTH: Hoang Minh Nhdt GVHD: ThS. Pham Ngoc Hiép

Network 1: ...

®u lyloadcell nguyen lieu CATm3

MORM_X SCALE_X
Real to Real Real to Real
EM EM
B ap200 00— WAD204
D100 & Tag_2 'H.c"ID20f:' "Gia tri nguyen
“Gia tri nguyen Tag_2 VALUE lieu CATde
lieu cat” VALUE 15.0 MAX ouT duoc”
MAX
Network 2: .
#u ly loadcell nguyen lieu DA-m3
MORM_X SCALE_X
Int to Real Real to Real
EMN EMN
. D208 00— %MD212
IT 3| . . -
HWMD104 e 8- ".‘{-.fu'IDZOS. “Gia tri nguyen
“Gia tri nguyen Tag_3 VALUE lieu DA do
lieu da” —riyaLUE 200 — MAX out — duoc”
57654
Network 3: ...
*u lyloadcell nguyen lieu Xi Mang-kg
NORM_X SCALE_X
Int to Real Real to Real
EN EN
. ‘o216 00— WID220
|T 4| . . -
WMD116 LT 8- I"‘E.“"'DNG. “Gia tri nguyen
"Gia tri nguyen Tag_4 VALUE lieu XM de
lieu xi mang” VALUE 10000.0 MAK out — duoc”
27648 MAX
Network 4: ..
Xu lyloadcell nguyen lieu NUOC - lit
NORM_X SCALE_X
Int to Real Real to Real
EN EN
‘= 7anp224 00— EMD228
*WMD108 < Teg_6 “.?\.1022? “Gia tri nguyen
"Gia tri nguyen Tag_6 VALUE lieu NUOC do
lieu nuoc” —FiyaLUE 4500.0 — mAax guT — duoc”
2764
Network 5: ..
*u lyloadcell nguyen lieu PHU GIA - kg
MORM_X SCALE_X
Int to Real Real to Real
EM EN
= 232 00— WMD236
D112 e Tag7 WD23? “gia tri nguyen
“Gia tri nguyen Tag 7 VALUE lieu PHU GIA
lieu phu gia™ —rivaLUE 100.0 — pAX ouT — do duac”
: A

WFC1
“simulation™

EN END
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CHUONG V: MO PHONG KIEM CHUNG

5.1 Giao dién thiét ké trén WinCC

m SIMATIC WinCC Runtime Advanced x

; m=

Van Cat 1 Bom nudc Van PG 1 Van xi mang 1 Van da !
Loadcell
Phu gia .
Loadcell cat Loadcell nwéc ? Loadcell xi méng Loadcell
[z m3 it o p b=

Van Cat 2 Van nudc 2 Van PG 2 Van xi mang 2 Van da

otor tron

I

Bang tai van chuyén da

Bang tai van chuyén cat

5.2. Thanh phan nguyén liéu & cac mac

Méac | Ximing (kg) | Cat (m®) | Da(m®) | Nudc (lit) | Phu gia (kg)
200 293 0.479 0.846 195 58.6
250 341 0.461 0.835 195 68.2
300 390 0.438 0.829 195 78

400 465 0.419 0.819 186 93

5.3 Mo phéng kiém chirng

Vai Mac bé tong = 250

Buéc 1: Ban dau mo van cat 1, van da 1, van nuée 1, van PG 1 va van xi mang
1 dé xa nguyén liéu vao boong ke va silo. Khi can xong sb liéu caa cac nguyén liéu

dugc hién Ién trén wincc.
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m SIMATIC WinCC Runtime Advancec d

- x
36n chira cat Bén chifa xi mdng Bon chifada

(=
-
I =
| Mg
- fan (] ] il 1] ] oy iy
Van Cat 1 Bom nudc Van PG 1 Van xi mang 1 Van
Loadcell
Phy gia L
Loadcell cat Loadcell nuéc ? Loadcell xi méng Loac
[ m3 it kg E
vor]

Bén chira nuéc Bén phu gia

Van Cat 2 Van nuée 2 Van PG 2 Van xi méng 2

Motor trén

Bang tai van chuyén cat

v
<
H £ Type here to search 4{‘(‘ — ViG oIV A 7z Q)
N & =

Buwéc 2: Sau khi can xong sé tién hanh xa nguyén liéu cat va d4 xubng bang tai

dé van chuyén dén bon tron bang viéc mé cac van nuéce, van phu gia 2, van xi mang 2
dé xa xudng bon tron.
m SIMATIC WinCC Runtime Advance: d

- x
36n chira cat B6n chira nwéc Bo6n phu gia

Bén chira xi médng Bonchirada ;=
> _ -
| il - I
oo } ] e
Van Cat 1 Bom nudc Van PG 1 > van xi méng 1 Van
Loadcell cat Loadcell nudc - Loadcell xi méng Loac
[zm_]m3 it - kg [
Van Cat 2 Van nude 2 Van xi méng 2 Var

Bang tai van chuyén cat

Bang tai van chuyén da

. v
L. 1) B in

H yel Type here to search 4‘:‘( - 6 SIV U

~ & 7

Q) ENG

Buéc 3: Sau khi xa da nguy@n liéu vao bon tron sé tién hanh tron hdn hop trong
vong 3 phut.
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m SIMATIC WinCC Runtime Advance d - X

36n chifa cat Bdn chira nwéc Bén phugia  Bén chifa xi méng Bonchirtada
| I“H’\ |

e il -

Van PG 2 Van xi mang 2

Motor trén

H

g
=
i ﬂj i
Van Cat 1 Bom nudc Van PG 1 Van xi mang 1 Van
Loadcell
Phy gia L
Loadcell cat Loadcell nuéc ? Loadcell xi méng Loac
o] m3 it kg | [
Van Cat 2 Van nudc 2 Var
oT

Bang tai van chuyén cat

<
H £ Type here to search 4{‘(‘
N

[ e

Bang tai van chuyén da

Buoc 4: Sau khi tron xong ma van xa hon hop bé tong da tron xong vao xe
chaa. Sau khi cam bién béo can tac dong sé ding hé thong.

m SIMATIC WinCC Runtime Advances d — x
uul ‘

Bang tai van chuyén cat Bang tai van chuyén da

(00| aa|[][]]
MAC 400 Cam bién bao can

[

Bon Tron Bé Tong

A @ gz ) ENG
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5.4 Panh gia chung

Sau khi tim hiéu thiét ké va chuwong trinh mé phong trong dd an tét nghiép dap
ung cac muyc tiéu sau:

- X4y dyng thanh cong md phong co khi day du chire ning, nho, gon.

- Hé théng diéu khién trung tim bang PLC, diéu khién hoat dong 6n dinh ding
voi dé bai da dit ra.

- Cac van khi nén, relay dién, nt 4n, cong tic dugc b tri khoa hoc, hop 1y.

- H¢ théng lam viéc lién tuc va 6n dinh

Tuy nhién, d6 an con mot s han ché nhu:

- Két cau mo phong con don gian so voi hé thong phan loai san pham thuc té va
chua ¢6 mo hinh cu thé.

- Két cau co khi van méy con chua dam bao do viing chic.

5.5 Hwéng phat trién

Do thoi gian thuc hién dé tai khong nhiéu va luong kién thtc con han ché nén
dé tai chi dap ing mot phan nho ciia mot hé thdng hoan chinh. Vi vy, dé dé tai mang
tinh thyc té, c6 kha niang tmg dung cao, em dé xuat dua ra yéu cau nhu sau:

- Thiét ké, t6i wu chwong trinh diéu khién.

- Can huéng dén mé hinh, nguyén liéu va thanh phdm mot cach cu thé dé c6 thé
t6i wu trong qué trinh thiét ké va thi cong, nham mang lai ning suat hoat dong cao nhat
cho hé thdng.

- Két hop cam bién khac ¢ loadcell dé ting do chinh xac cho hé théng.

5.6 Két luin

Sau thoi gian lam d6 an t6t nghiép, dudi sy huéng dan tan tinh cia thay
ThS.Pham Ngoc Hiép, dén nay em da hoan thanh dd 4n ctia minh. Trong qua trinh lam
dd an gilp nang cao duogc kién thirc, hiéu o hon vé hé théng san xuit linh hoat, cu
tao va su hoat dong cua mo6 hinh mé phong. Pé tai nay dugc trinh bay theo dang mo
phong nén trong qua trinh thuc hién d6 an khong tranh khoi sai s6t, mong rang dé tai
nay s& dugc cac thiy cd va cac ban sinh vién khéa sau sé tiép tuc nghién ciru va khic
phuc han ché cua dé tai tao ra nhitng san phém tdi wu phuc vu cho san xuit va doi sé)ng
xa hoi.

Néi dung chinh dé 4n bao gdm:

- Tim hiéu tong quan vé hé thong tram tron bé tong.
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- Tim hiéu vé bd diéu khién 1ap trinh PLC S7-1200.

- Tim hiéu vé hé thng xy lanh khi nén.

- Tim hiéu duoc nguyén 1y hoat dong va céach lya chon céc thiét bi dién.
- Tim hiéu vé phan mém TIA Portal V16, 1ap trinh chuong trinh PLC.

- M6 phong mé hinh va danh gia két qua.
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LOI CAM ON

L&i ddu tién cho phép chiing em giri 161 cam on chan thanh nhat dén Ban giam
hiéu truong dai hoc Ba Ria — Viing Tau va quy thy co trong khoa Ky thuat — cong
nghé vi da tao moi diéu khién thuan loi dé em duoc hoc tap va sang tao trong mot moi
truong tot nhat.

Em ciing cam on quy thay ¢ trong nganh Coéng nghé K¥ thuat dién - dién tir va
nhing nguoi da diu dat tan tinh, truyén dat cho em nhiing kién thuc, k¥ nang va nhiing
bai hoc quy gia trong sudt thodi gian chiing em theo hoc tai truong.

Em xin gtri cam on sdu sac dén thady ThS. Pham Ngoc Hiép 1a giang vién da
tryc tiép huéng dan em hoan thanh d6 an t6t nghiép. Em xin chan thanh cam on vi su
chi bao va huéng dan tan tinh cua thay trong suat qua trinh thyc hién. Khi em bat tay
vao thyc hién thi kién thirc va hiéu biét vé linh vuc niy con han ché. V&i nhiing kién
thirc va su nhiét tinh cua thay da diu dit em dén nhitng budc cudi cing cia dé tai.
Trong sudt qua trinh lam dé tai cling da xdy ra nhiéu kho khin va thir thach thay da
gbp y va dong vién.

Xin cam on dén tt ca ban bé, dic biét 1a cac ban trong 16p DH19DC da ludén
gin bo hoc tap va gitp d& trong nhitng nim qua va trong sudt qué trinh thuc hién d6
an nay.

Dic biét em xin giri 101 cam on dén gia dinh da dong vién, gitp d& ung ho vé
nhiéu mat gdp phan tao nén thanh cong cia do6 an tt nghiép nay.

Em xin chan thanh cam on.
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TAI LIEU THAM KHAO

(1) https://youtu.be/3CqgFibdnLhQ

(2) https://youtu.be/zAEaE2xFwbI

(3) https://youtu.be/IKMnYleCegs

(4) https://www.vietmatic.com/2021/08/huong-dan-wincc-v16-tia-portal-cho.html

(5) Phan Xuan Minh, Nguyén Dodn Phudc (2006), Ty dong hoa véi S7-200, NXB
Khoa hoc va k¥ thuat, Ha Noi.
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