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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cic ngudn thong tin co thé
dugc phép dung nguyén ban hoic trich dung cho cic muc dich vé dao tao va
tham khao.

Moi muc dich khac mang tinh 1éch lac hoac st dung v&1 muc dich kinh
doanh thiéu lanh manh s& bi nghiém cam.

LOI GIOI THIEU

Nén cong nghiép & nudc ta hién nay da ap dung kha nhiéu loai may moc, thiét
bi hién dai.

Do d6 doi hoi qué trinh ddo tao can ¢ nhimng gido trinh mgi nham dé trang bi
cho hoc sinh sinh vién nhing kién thirc va k¥ nang thuc té nham bat kip v6i hién
tai va nhiirng nam téi.

“Trang bi dién 2” dugc bién soan dung dé lam giao trinh giang day cho sinh vién
Cao dang & nghé dién cong nghiép. Gido trinh bién soan voi muc tiéu nham
cung cip cac kién thirc vé trang bi dién — dién tir, phan tich qua trinh cong nghgé,
phan tich cic so dd nguyén 1y dién hinh cua ting loai may trong cac linh vuc
khac nhau.

Do thoi gian va kinh nghiém bién soan gido trinh con han ché, mit khac ngué)n
tai li€u ki thuat méi chua nhiéu nén qua trinh bién soan gido trinh co nhiéu khé
khan, kho tranh dugc nhitng thiéu sai sét. Rat mong nhan dugc nhiing ¥ kién
dong gop dé gido trinh duoc hoan thién hon.

Xin chan thanh cadm on.

Ninh Binh, ngay.....thang.... nam 2019
Bi‘én soan
Tran Duc Thién
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- Hoc sau cac mon hoc, mé dun k¥ thudt co s& va hoc sau mo6 dun may
dién, truyén dong dién, trang bi dién 1
- La mdn hoc chuyén mén nghé
- Mén hoc trang bi cho ngudi hoc nghé céac kién thirc va k§ ning can thiét
dé ndm bat va 1am chil cac may moéc hién dai dang st dung trong linh vuc san
xudt cong nghiép trong viéc van hanh, bao tri, bao dudng va stra chira.
Muc tiéu ciia mon hoc:
* vé& kién thirc:
- Trinh bay duoc cdu tao, phan tich dugc nguyén 1y, cach thuc hién, pham
vi tng dung cta cac mdy san suat (mdy bom, quat gié, may nén .....).
- Phan tich dugc qui trinh lam viéc va yéu cu vé trang bi dién cho céc
may san suat (may bom, 10 di¢n, may in, may d¢t...).
- Poc, v& va phan tich duoc cac so d6 mach diéu khién dung role cong tic
to dung trong khéng ché dong co 3 pha, dong co mot chiéu.
- Tinh, chon dugc cong suat dong co dién dung trang bi cho may san
Xuat.
* Vé k¥ ning:
- Biét cach lap dit, sira chita cac mach md mdy, dimg may cho Cac may:
Bom nuéc, quat gio, may nén...
* Vé thai do:
- Rén luyén tinh can than, ti mi, chinh xac, tu duy khoa hoc va sang tao.

Noi dung ctia mon hoc:

Thaoi gian (gio)
sS4 . Thuwe hanh, .
Tén chwong, muc Tong | Ly | thinghiém, | Kiem
TT £ % N
sO | thuyét | thao luan,
bai tap
1 | Chwong 1. Trang bi dién may 18 13 3

bom

1. Céu tao, nguyén Iy hoat dong cta
mot s6 loai bom nudc

2. Mdt s6 so d6 khong ché bom
nudc dién hinh

2 | Chuwong 2. Trang bi dién quat gi6 | 12 9 2

1. Céu tao, nguyén Iy hoat dong cta
mot sO loai quat gio

2. Mot s6 so dd khong ché quat gio
dién hinh

3 | Chuong 3. Trang bi dién may

nén khi 12 8 3

1. Cu tao, nguyén Iy hoat dong ctia
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Thaoi gian (gio)
S6 . Thue hanh, )
T Tén chwong, muc Tong Ly _ | thi nghiém, | Kiém
sO | thuyét | thdo luan, | tra
bai tap
mot sb loai may nén khi
2. Mot so so do khong ché may nén
khi dién hinh
4 | Chuong 4: Trang bi dién 10 dién 18 13 3 2
1. L0 dién tro
2. Lo ho quang
3. L0 cam Ung
Cong: 60 43 11 6
CHUONG I. TRANG BI PIEN MAY BOM
Ma chuwong : MH24.01
Giai thiéu:

Méy bom 1a thiét bi duoc sir dung pho bién trong moi linh vuc san xuat va sinh
hoat, dac biét la trong cac nganh cdng nghiép va néng nghiép. Trong phan nay
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chi gigi thiéu mot hé diéu khién dién hinh ciing nhu giéi thiéu cac loai may bom
pho bién trén thuc té dé lam co s& cho ngudi hoc tiép tuc tim hiéu va nghién
cuu.

Muc tiéu:
* V& kién thuc:

Phan tich duoc céu tao, nguyén ly lam viéc va yéu cau vé trang bi dién cho
cac loai may bom di¢n.
- Trinh bay duoc cc phan tir co ban trong mot sé hé thong bom dién hinh.
- Trinh bay duogc trang bi di¢n, cac thiét bi bao vé trong hé truyén dong tram
bom.
* V& k¥ nang:

- Thiét ké dugc mach dién mot sb co cau don gian

- Biét cach van hanh mach dién theo nguyeén tac, theo qui trinh da dinh, tr
d6 sé& vach ra ké hoach bao tri hop 1y.
* V& nang luc ty chi va trach nhiém:

Phat huy tinh tich cuc, chu dong va sang tao, dam bdo an toan, tiét kiém.

Noi dung chinh:

1. CAU TAO, NGUYEN LY HOAT PONG CUA MOT SO LOAI BOM

NUOC

* Pic diém truyén dong may bom

Bom la may thuy luc dung dé hat va day chat 1ong tir noi nay den noi khac. Chét
l6ng dich chuyen trong dudng 6ng nén bom phai tang ap suét chat long ¢ dau
duong ong dé thang tré luc trén dudng ong va thang hiéu ap suat ¢ hai dau.

Thuong st dung dong co dién dé 1am ngudn ning luong cap cho bom.

Theo nguyén 1y lam viéc hay cach cip niang luong cho bom co:

+ Bom thé tich: khi lam viéc, khong gian lam viéc thay doi nho chuyén dong
tinh tién cia pittdong (bom pittong) hay nho chuyén dong quay cia rotor (bom
rotor). Két qua 1a thé ning va ap suat chat 1ong tang 1én nghia la bom cung cip
ap ning cho chat 10ng

+ Bom dong hoc: chit 1ong duoc cung cap dong ning tir bom va 4p suét tang
1én. Chat long qua bom, thu dugc dong lugng nho va dap cua cac canh quat
(bom ly tdm, bom hudng truc) hodc nhd ma sat cua tdc nhan lam viéc (bom xody
16¢, bom tia; bom chan dong, bom vit X04&n, bom suc khi) hodc nho tdc dung cua
truong dién tir (bom dién tir) hodc cac truong luc khac

Theo ciu tao:

+ Bom canh quat: trong loai niy bom ly tim chiém da sb va thuong giap nhét
(bom nuoc)

+ Bom pittdng (bom dau, bom nudc)

+ Bom rotor (bom dau, hoé chét, bun.. )

Ngoai ra con c6 céac loai dac bi¢t nhu bom mang cach (bom xang trong 6t0),
bom phun tia (tao chan khong trong cac bom 16n nha may nhiét dién)
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So dd cac phan tir ciia hé thong bom:
1. Bong co kéo bom
2. Bom
3. Ludi chan rac
4. Béhit
Ay iz 5. Ong hut
7
° 6
7
8
9.
1

. Van 6ng ht
. Van ong day
: Ong day
Bé chira
0.Van va duong éng
phan phdi
11. Chan khong ké
12. Ap ké

So dd cé4c phan tir ciia hé théng bom

Céc thong so co ban ciia bom:
- Cot ap H (hay ap suit bom) 13 luong ting ning luong riéng cho mot don vi
trong lugng cua chat long chay qua bom (trr miéng hut dén miéng day) Cotap H
duogc tinh bang mét cot chat 1ong ( hay mét cot nudc ) hodc tinh doi ra ap suét
bom.
- Luu luong (ning suat) bom: 1a thé tich chat 1ong do bom cung cdp vao dng
trong mot don vi thot gian; tinh bé‘mg m3/s, 1/s, m3/h.
- Cong suat bom (P hay N): phéan biét 3 loai cong sut
- Cong suit 1am viéc Ni (cong suét hitu ich) 1a cong dé dua mot luong Q chat
long 1én d6 cao H trong mot don vi thoi gian (s).
- Cong suat dong co kéo bom (Ndc) cong suit nay thuong 16n hon N dé bu
hiéu suét truyén dong giita dong co va bom, ngoai ra con du phong qua tai bat
thuong.
- Hiéu suat bom (nb) 1a ti sb gitra cong suat hitu ich Ni va cong suat tai truc bom
N. Hiéu suat bom gdm 3 thanh phan:
nb=n1Q nHnm

Trong do: NnQ: hi¢u suat luu lugng

nH: hiéu suét thuy lyc

nm: hiéu suét co khi
1.1. Bom pittong tiac dung don:
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1.1.1. Céu tao:

Cdu tao va nguyén Iy lam viéc ciia bom piston tac dung don
1.Piston, 2. Xylanh, 3. Ong day, 4.Van ddy, 5.Budng lam viéc, 6.Van hut,
7.0ng hit, 8.Bé chita nuéce, 9.Tay quay, 10.Thanh truyén

1.1. 2. Nguyén ly hoat dong:

Pau dav i .
Van day déong

Van it mo
H Piu hnt

Pau day
- E 2
]] Van day mé

Pau hat

Nguyén ly lam viéc cua bom pitong tdac dung don

Bom piston duoc kéo boéi dong co, chuyén dong quay cia truc dong co
duoc bién doi thanh chuyén dong tinh tién cua piston 1 trong xilanh 2 nho hé
thdng thanh truyen tay quay voi hanh trinh S = 2R (R- chiéu dai tay quay)

Hai diém B1, B2 cia piston twong ddi v&i hai vi tri Cl, C2 cua
tay quay. Khi trong budng lam viéc 5 chua day chét long, néu tay quay tu vi
tri C2 quay theo chiéu mii tén thi piston di chuyén tir B2 vé phia trai. Thé tich
budng 5 tang dan, ap suét p trong d6 giam di va bé hon ap suit mit thoang bé
chira pa (p < pa). Do d6 chat 1ong tir bé hut qua van hat 6 vao budng lam viéc 5,
trong khi d6 van day 4 déng. Khi piston chuyén dong tir B2 —B1 bom thuc hién
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qua trinh hat . Khi tay quay dén vi tri C1 (piston dén vi tri B1) thi qua trinh hit
ctia bom két thuc.

Sau do, tay quay tiép tuc quay tu C1 — C2, piston d6i chiéu chuyén dong
tir Bl — B2. Thé tich budng lam viéc giam dan, ap suat chat 1ong tang 1én, van
hat 6 bj dong, van ddy 4 md chét long chay vao éng dy. Qué trinh piston di
chuyén tir BI—B2 goi 13 qua trinh day.

Nhu véy, cir mot vong quay cua tay quay thi bom thue hién duge 2 qua
trinh hut, day lién nhau. Néu tay quay tiép tuc quay thi bom lai lap lai qua trinh
hut va day nhu cii. Do d6 qua trinh hat va day cua bom piston gian doan va xen
k& v6i nhau. Mot qua trinh hat va day ké tiép nhau goi 12 mot chu ky lam viéc
ctia bom.

1.2. Bom pittong tac dung kép:
1. 2.1. Céu tao:

NI
2 |3
= ; H
B DI \
4 A
g2l ] —RM

Nguyén Iy cdu tao ciia bom piston tac dung kép
1, 4. Van hut; 2, 3. Van day

1. 2.2. Nguyén ly lam viéc:
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van day dong van day mo

pitténg

xylanh

van hat mé van hut dong

van hut dong

van hat mé

Nguyén ly lam viéc
Khi pittdng chuyén tir trai sang phai thi phia trai thuc hién qua trinh hit,
phia phai thuc hién qua trinh dy va nguoc lai. Nhu vay véi mdi vong quay cia
truc chinh thi bom thuc hién dugc hai lan hat va hai lan day.

1. 2.3. Cong thurc tinh luu lwong:
Luu luong 1y thuyét trung binh:
* Thé tich lam viéc trong mét chu ky:
- B6i voi bom tac dung don: q =F.S
- B6i voi bom tac dung kép: q = S(2F — 1)
7ZD2
4

Trong do: F: dién tich 1am vi€éc cua mdt piston, F = (D- duong kinh pittong)

r Y 2
f: dién tich mat cat thanh truyén, f = ﬂj (d — duong kinh thanh

truyén)
S: hanh trinh cuda pittong
* Luwu lwong Iy thuyét trung binh:
- Bom tac dung don:

- Bom tac dung kép:
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Q= (2F -3 (i)

n: s6 vong quay trong mot phut cia truc bom.

1.3. Bom pittong quay:
Dic diém cua bom pittong quay:

- Tao duoc ap suét cao vai luu lugng khong 16n 13m;

- C6 kha ning thay d6i luu lwong mot cach dé& dang, trong khi van gitr
nguyén ap suat va sd vong quay lam viéc (4p suit lam viéc khéng phu
thudc vao luu lugng va sd vong quay);

- Hiéu suét tuong ddi cao;

- Pham vi diéu chinh 16n;

- S6 vong quay 1am viéc twong dbi 16n nén c6 kha niang nbi truc tiép voi
cac dong co dién thong thuong.

1.3.1. Ciu tao:

Bom pittdng quay 1a loai ¢6 ¢t ap rat cao va c6 hai loai bom pittong quay
huéng kinh va pittong quay hudng truc, dung trong cong nghiép, nguyén tic
hoat dong ctia n6 dé don gian ta 1y loai bom pittong quay huéng kinh dé mo ta.

D
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Bom piston hudng Kinh
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Bom piston huwong truc
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Nguyén Iy cdu tao va hoat dong cua bom pittong roto.
1.Vanh tru, 2.Pittong, 3.0ng Iot, 4.Vach ngan, 5.Roto

CAu tao bom bom pittdng ro to gdm phan ¢b dinh gdm vanh tru 1 va vach
ngin 4. Phan quay gdm 16 to 5 c6 tdm quay léch tAm e véi truc cta vanh trul,
cac pittdng 2 dich chuyén trong cac ranh ( cac xi lanh ) ctia 5, bng 16t 3 ép vao 5
va c6 thé thay thé khi bi mon

1.3.2. Nguyén ly hoat dong:

Khi réto quay theo chiéu kim dong ho thi cac pittong cling quay theo,
dong thoi tinh tién qua lai trong xi lanh tao ra qua trinh hat va day chat long.
Vach ngan dimg yén. Khong gian trong 6ng 16t chia lam hai phan phan trén
véach 1a ctra hut, phan dudi 1a ctra ddy cua bom. Khi pittong dén phan tri cua
duong C - C la vira hoan thanh qua trinh day va bat dau qua trinh hut, con khi
dén vi tri bén phai thi nguoc lai. Quang chay cua moi pittong 1a S = 2e. Bom nay
¢ uu diém 1a tao cot ap rat cao, co thé dat dén 350 at khi vong quay lon n =
6500 v/ph (dung trong cac dong co may bay) va luu lugng ddng déu; nhuogc
diém chinh cua no 1a ciu tao phuc tap va luu lwong nhé (tir 0,2 ... 25 m/h).

1.3.4. Cong thirc tinh luu luong:

Luu lugng ctia bom piston - roto phu thudc vao kich thudc xilanh, )
xilanh va s6 vong quay cua roto.

15



Trong mdt vong quay cia roto, luong chat long ma mot piston c6 dudng
7Zd 2
kinh la d ddy dugc la: —, 28

Néu bom c6 Z pittong thi luu lwong 1y thuyét cia bom trong mét chu ky
2

lam viéc (luu luong riéng) la: 0, = 2 2e.z

Vay luu luong 1y thuyét ciia bom voi sd vong quay n trong mot don vi
2

7 2e.Z.n
4

thoi gian: Q =0,.n=

* Uu, nhwoc diém va irng dung ciia bom pittong:
+ Uu diém:
- Co thé tao nén ap suét 16n.
- Cau tao don gian.
+ Khuyét diém:
- Chuyén dong cta chit long qua bom khong déu. Do d6 luu lugng cua
bom dao dong.
- Két cau cia bom tuong d6i cong kénh.
*+ Ung dung:
Khi bom chit 16ng can ap suat cao hodc rat cao (tir 200 at trg 1én) va luu
luong twong d6i nho.

1.4. Bom hwéng truc:
Muc tieu:

- V& dugc cau tao va trinh bay duogc nguyén ly lam viéc cua céac loai bom
hudng truc.

- Trinh bay dugc wu nhuge diém va pham vi Gmg dung cua cic loai bom
hudng truc.

- Van hanh, cua, b, thao, 1§p cac loai bom hudng truc.

- Rén luyén k¥ nang quan sat, thyc hanh

- Thao tac can théan, chinh xéc, an toan

-Yéu nghé, ham hoc hoi, ¢é tu duy doc 1ap

1.4.1. Ciu tao:

Bom hudng truc thudc bom canh din. Hé théng canh bom duoc lip trong
mot 6ng hinh try. Pay 1a loai bom c6 két cAu don gian nhét. Bom hudng truc co
thé dat nam ngang hoic thang dimg.

16
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Cédu tao bom hwong truc kiéu truc dung
1,6 - than mdy bom va cum 6 truc ; 2 - banh céng tdc; 3 - canh cia bdnh céng
tc; 4 - truc; 5 - canh huéng dong; 7,8 - biéu do toc dp dong chdy sau cira ra
canh hwdng dong va trieée civa vao bang céng tac; 9 - phan luu tuyén.

truc bom

Cdu tao bom huwdng truc kiéu truc ngang

1.4.2. Nguyén ly lam viéc:
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So do nguyén Iy lam viéc ciia bom hudng truc
Chét long qua canh bom c6 quy dao chuyén dong doc truc, khi d6 chat
long nhan ning luong tir dong co truyén cho thong qua canh bom. Chét long ra
khoi canh bom va di vao cic canh hudng dong & cira ra. Do cau tao ciia canh
huéng dong 1am tbc do cua chat 1ong giam, bién cot ap dong thanh cot ap tinh.
Ngoai ra canh huéng dong con lam cho chét 10ng theo hudng ciia vé bom. Chét
long qua bich ndi dng di vao dudng dng dy va vao hé thong.

*, Uu, nhwoc diém, itng dung bom huwéng truc:
+ Uu diém:
- Luu ludng 16n
- Hiéu suét cao
- Kich thuéc nho gon, céng suat 1on.
- Thich hop dé bom chét long ban.
- Thiét bi don gian, phuc vu va khai thac don gian.
+ Nhuoc diém:
- Cot 4p nho, kha nang tu hut kém do d6 chi st dung ¢ nhung noi can luu
lugng cao, cot ap thap.

1.5 Bom banh rang:
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1.5.1 Céu tao:

Pém kin

Pau hut
Banh rang
chu déng

\Tu_lc dong co

Pém kin

Pau day

Bac l6t
Banh rang
bi déng

Cdu tao bom banh rdng an khop trong

1.Pau hut, 2.Vé bom, 3.Bdanh bi déiyg, 3.Chen kl'I:l tdng ap hin{z bd‘n
nguyét, 4.Banh chu dong, 5. Truc truyén dong, 6. Phan chat long dién day
trong chan rang, 7. Dau day
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1.5.2 Nguyén ly hoat dong:

tchﬁt longra
=

Banh rang
chi déng

Bong day

Banh ring p=——1 Bong Init

b1 dong @
Chat long vé
=18 hat loéng vao

Nguyén Iy hoat dong cua bom banh rang

Khi bom lam viéc, banh rang chu dong quay kéo theo banh rang bi dong
quay theo, chat 16ng chtra day trong céc ranh gitra cac ring ngoai vung an khop
duoc chuyén tir hong hat qua hong day vong theo vo bom (theo chiéu chuyén
dong cua banh rang). Vi thé tich chira chét long trong hong day giam khi cac
rang cua cap banh rang vao khop, nén chat 1ong bi chén ép va don vao ong day
v6i ap sudt cao, goi 1a qué trinh day. Pong thoi v6i qua trinh day thi ¢ trong
hong hut xay ra qua trinh hat nhu sau: khi cac rang ra khoi khép, thé tich chira
chat long tang, ap suat chat long giam xuong thap hon ap suét trén mit thoang
ctia bé hat 1am cho chit 16ng chay qua dng hit vao bom. Qué trinh hat day chat
1ong xay ra dong thoi va lién tuc.

Tinh luu lugng:
* Luu lugng trung binh:
Luu luong trung binh cua bom banh rang dugce tinh theo cong thirc:
Q=qn
Trong do: q la luu lugng riéng ctia bom trong mdt chu ky
n 12 s6 chu ky trong mot thoi gian.
* Tinh luu luong riéng:
Gia sir thé tich mot ranh bang thé tich mot ring.
Goi a 1a thé tich cua mot rang:

ax h.b.L
2

Trong do6: t 1a budc rang, t = ”Z—D

D la duong kinh vong lan.
h la chiéu cao an khop, h =2m , m la médun cta banh rang
Z 1a so rang
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