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Trang bi dién trong may cét kim loai 1d mdt mon hoc b8 tro danh cho sinh vién chuyén nganh Céng nghé Ché tao
may va Cong nghé K§ thuat Co khi. Trang bj dién trong may cét kim loai nham cung cap cho sinh vién nhitng kién
thirc co ban vé dic diém, nguyén ly 1am viéc cla cac bd phan, cac hé thdng truyén dong va didu khién bing dién
trong mdy néi chung va mdy cat kim loai néi riéng. Trén co s& dé sinh vién cé dwoc nhitng hiéu biét can thiét dé
van hanh, bao quan va bdo dudng cac thiét bj dién & trong mdy. Ngoai ra, mdn hoc nay ciing nhdm cung cap cho
sinh vién kha nang phan tich, lia chon va thiét k€ mot s6 mach tu dong diéu khién may.

Mén hoc cling gitp em hiéu ré dwoc ciu tao cla cac loai mach diéu khién, mach déng luc dung trong cac may
cat kim loai, cac hé théng cdng nghiép tir co ban dé&n nang cao. Gitp em hiéu rd céc loai khi cu dién st dung trong
mach diéu khién va doéng luc. Thédng qua qua trinh 1am tiéu luan nay, sé gilp em clng c6 kién thirc d3 hoc va rng
dung vao thuyc té trong cong viéc chuyén mén sau khi ra trudng.

Em xin chan thanh cdm on sy giup d& va hudng dan cla gidng vién bd mon d3 gidip em hoan thién bai tiéu luan

nay.



Phin 1.Cac phan tir biao vé
1.1Tong quan vé cac phan tir bao vé

1.1.1 Cau chi

Cau chi

Cau chi trong tiéng anh goi 14 Fuse con c6 tén goi khéc 1a dung dé gitip bao
vé ngudn dién bang cach 1am ngit quang mach dién. Phu kién nay thuong duoc sir dung

trong viéc phong tranh cac tinh trang qua tai, sy ¢ chip chay nd
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Pic diém cau tao

c6 cAu tao rit don gian gdm mot soi ddy méc véi 2 dau cia ddy din bén trong
mach dién, thiét bi ndy khéc v6i aptopmat nhung chirc ning tuwong tu nhau
Vi tri 1ap dat cau thi dugc dat phia sau ngudn dién tong va phia trudc nhimg thiét bi str
dung dién. CAu tao cau chi bao gém cac bo phan nhu sau:
Nap cau chi

Hop gitt cau chi


https://diennuockhanhtrung.com/khi-cu-dien-la-gi
https://vi.wikipedia.org/wiki/C%E1%BA%A7u_ch%C3%AC

Céc triu méc
Soi day chi dan dién hay con goi 13 bd phan ngét cau chi
Trong d6 bo phan quan trong nhat caa cau chi la day chi kim loai, bo phan nay

gilp ngat dién khi gap cac su cb qué tai, doan mach...

Nap kim loai R o )
Vo thay tinh Day chi kim loai
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CAU TAO CAU CHi

Luoi kim loai

Nhing bd phan nay duoc thay ddi tiy thudc vao ting loai cau chi ciing nhu nhiing
muc dich khac mang tinh thAim my

Thiét bi nay ciing kha da dang vé mau ma va chang loai nhu cau chi éng, loai ha
thé, cau chi bang st, cau dao... tay thude vao diéu kién sir dung ma ta co su lva

chon thich ho


https://diennuockhanhtrung.com/cau-dao-la-gi

Trong mach dién, cau chi 1a thiét bj dién dugc méc néi tiép voi day pha, trudc cong
tac va trén 6 iy dién boi vi khi dong dién ting vuot qua gia tri dinh muc, day chay
cau chi néng 18n va bi dut 1am mach dién bi ha, tir d6 giup bao vé mach dién va
cac do dung trong gia dinh

Nguyén Iy hoat déng cau chi

Cau chi hoat dong dua vao nguyén Ii tu chay hodc uén cong dé tac roi mach dién
khi c6 cuong d¢ dong dién trong mach tang dot ngot.

Pé thuc hién dugc cong viéc nay thi dién tro cta chat liéu 1am day cau chi can cé
nhiét d6 néng chay nht dinh, kich thudc va thanh phan ciu tao bén trong phu hop
Truong hop qué dong cang Ion thi kha niang cat mach cang nhanh, méi quan hé
gitra thoi gian cit mach caa cau chi va dong dién qua nd goi 1a dic tinh bao vé cua

cau chi.

Vo bao vé cau chi

Khi co dong dién qua tai di qua
kém theo nhiét d6. Khi cau chi
vurot mirc nhiét no sé twr dong nong
chay va ngat mach dién
Néu chi xét thoi gian chay caia cau chi thi sy chénh léch thoi gian gitta dac tinh
chay va dic tinh bao vé cua cau chi chinh 14 thoi gian dap tat ho quang
Théng sé co ban cau chi

N: Gid¢i han ma cau chi khéng tu ngat mach dién



Téc do: Kha ning ngat nhanh hay cham khi qué tai trong mét khoang thoi gian
nhat dinh

12 t: Thude do kha ning bao vé hiéu qua cac hu hong mach dién cua cau chi
Nang luc bé gay

Xép hang dién ap:

Pién tha: kha ning thich nghi véi cac méi trudng hoat dong khéac nhau,thdng sb
nay khéng quan trong vai cau chi truyén théng

nhung kha quan trong véi cau chi bang chat déo c6 kha nang tu dong néi lai mach
sau khi dut

Chénh léch nhiét @6 moi trueong: giam anh huong cua nhiét o moi truong tai hoat
déng cua cau chi

Phan loai cau chi theo tiing chiic nang

Cau chi 12 thiét bi dién rat da dang vé chung loai. M&i loai né sé duoc phan ra
nhiéu chirc ning khac nhau cu thé nhu sau:

Phan loai theo moi trrong hoat dong

® Ciu chicao ap

® Cauchi haap

® Cau chi nhiét

Phan loai theo ciu tao

® Cau chi loai ho

® Cau chi loai van

® Cau chi loai hop

® Cau chi 6ng

Phan loai theo dac diém truc quan

Cau chi st

Cau chi 6ng

Cau chi hop

Cau chi n6

® Cau chi ty roi

Ngoai ra cau chi con duoc phan loai theo pham vi st dung: Trén cac thiét bi dién

tir, dién dan dung, dong co..., theo khéi lugng va dién ap dinh muc



Phan loai cau chi

Cong dung cta cau chi ddi véi doi séng ?

Day cau chi dugc tao tir kim loai rat d& bi nong chay thé nén khi dudng truyén tai

dién c6 hién tugng nong Ién do hoac tai vi tri nao do
thi dudng day tré nén nong 1én va day chi sé bi néng chay réi dan dén ngat nguon

dién gitp phong tranh su c6 chap chay, hu hong cach thiét bi gia dinh

Cau chi cd tac dung ngin chan su ¢6 chap chay né dién

Vay nén cau chi lun duoc (ng dung rong rai trong hé thdng ludi dién gia dinh, nha
tro va trén cac thiét bi gia dung tuy nhién mét trong nhitng phién toéi ta hay gap la
khi ngudn dién qua tai n6 sé bi ngit lién tuc, gay dan doan nhu cau str dung va sinh

hoat


https://diennuockhanhtrung.com/ngan-mach-va-qua-tai-dong-dien
https://diennuockhanhtrung.com/chap-dien-la-gi

Khi cau chi bi dut ta nén thay méi, nén lwa chon nhitng thiét bi cau chi chat luong
tranh dau ndi truc tiép bang soi day dong, kém, nhom dé tiép tuc sir dung, hanh

dong ndy c6 nguy co gy ra nhung hu hong va nguy hiém cho ngudi ding

5 loai loai cau chi phé bién hién nay

Cau chi 14 thiét bi dién kha da dang vé ching loai v mau ma dién hinh nhu: Cau chi xu,
cau chi hop, cau chi 1 chiéu, cau chi 3 pha, loai cao &p, ha 4p...Va dé tim hiéu chi tiét

tirng loai thi ban tham khao ngay bén dudi
Cau chi dién 1 chiéu

Loai cau chi nay c6 kich thuéc nho, cé dic tinh 1am viéc rat 6n dinh. Do dong mét chiéu
c6 tri s6 khong ddi 1on hon 0 nén rat khd ngat mach va ¢ hd quang dién giita cac day

dan néng chay. Chinh vi thé cac dién cuc ctaa cau chi phai c6 khoang khéch Ién
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Lrean,

Cau chi mét chiéu DC cung cap kha ning bao vé ti da cho cac mé dun Pin va b Pin,
cung cap kha niang xoa cac dong 16i DC mot cach hiéu qua. Ching da duoc thiét ké va

thir nghiém trén cach thiét bi sir dung dong dién mot chiéu DC

Cau chi dién 3 pha (Cau chi xoay chiéu)



Loai cau chi nay c6 kich thuéc nho, dao dong tir 50-60 lan mdi gidy tir gia tri nho nhat
dén gia tri 16n nhat. Cho nén khi khéng cé hd qua dién hinh thanh giira cac day dan nong

chay. Loai cau chi xoay chiéu DC chi chuyén dung cho dién 3 pha nhu ha thé

Cau chi cao 4p

Loai cau chi cao ap duoc sir dung cho céc hé thong dién 1én dén 115.000 volt AC, thiét bi
nay gilp bao vé may bién ap dién nho, noi chi phi cua bo ngit mach khong dugc bao
hanh

Déi vai loai cau chi cao &p sé duoc phan 1am 2 loai:

Cau chi 6ng HRC: Tuong tu voi dién ap thap nhung chi khac nhau vé ciu tao




+ Cau chi HRC loai chat 1ong: Str dung cho mach c6 dong dién 100A va hé thdng 132kW,
cau chi nay duogc lam tir dng thay tinh chira cachon tetraclorua. Mot dau dng duoc bit kin
va mot dau dugc cb dinh boi mot soi day dong phét pho. Qua trinh hoat dong, chét long

sir dung cho cau chi dap tat ho quang dién dong thoi lam ting kha ning ngan mach

+ Cau chi HRC loai truc xuat: C6 thé thai ra cac khi sinh ra tir ho qua dién bén trong,

budng lién két cau chi chira day axit boric dé loai bo khi.

+ Cau chi reset: Day 1a loai cau chi duoc 1am tir dién tro nhiét déo dan dién. Khi ting
dong dién thi nhiét d6 ciing ting theo dong thoi kéo theo dién tro, loai nay duoc sir dung

trong quan su va hang khong vii tru

Khi tang dong dién, nhiét do ciling tang 1én. Khi nhiét d6 tang thi dién tro tang theo. Loal

nay dugc trng dung trong quén su va hang khong vii tru.

Cau chi ha ap

Phan loai:

+ Cau chi loai kit-kat: Co wu diém phan than duoc lam tir s dé gitr day chi, rat dé thao

ma khong so bi dién giat, chat liéu dugc lam tir thiéc, dong, nhom, chi. ..
+ Cau chi loai striker : St dung dé déng nha mach dién.

+ Cau chi loai cdng tac : Gom bo boc kim loai va mot cau chi sir dung dién ap thap hoac

trung binh



+ Cau chi sut &p : Loai nay sé chay ra va roi xudng duéi tac dung cua trong luc, duoc sir

dung dé bao vé cac loai may bién thé ngoai troi

Cau chi céch ly

Cau chi cach ly loai cau chi bao vé qué tai va ngan mach duoc st dung nhiéu trong cac

linh vuc c6ng nghiép dap tng tiéu chuan IEC 947.3.

« Cach ly bao vé qué tai va ngan mach

« Dap tng tidu chuan IEC 947-3

« C6 bo dong ngat hen gio co va ki thuat s6
« Tich hop cam bién anh sang

« DUNg Vi cac dng chi loai aM, gG (gl-GL)



Trude day ngudi ta thuong sir dung cau chi dé 1am bo phan ngat dién khi gap su cd
nhung hién nay, aptomat la thiét bi hién dai hiru dung cho moi gia dinh, n6 dugc thiét ké
mét cach hién dai, van hanh nhanh chdong chi can gap ruai ro vé hé thong hé aptomat sé tu
dong ngét dién chi sau 1s

83

Lap cau chi
hay Aptopmat ? i

Cau chl va aptomat


https://diennuockhanhtrung.com/aptomat-la-gi

Va cau tra 1oi cho cAu hoi trén d6 1a ban nén sir dung aptopmat thay thé cau chi, thiét bi
nay an toan hon rat nhiéu, c6 thé cha dong trong moi truong hop va cd thé phi hop cho

moi cdng suat. Ban nén tim hiéu thém céc loai aptomat pho bién hién nay.

1.1.2 Ro' le nhiét
Ro le nhiét 1a thiét bi sir dung dé bao vé cac mach dién va thiét bi dién khdng bi hong khi

dong dién qué tai, tang 1én dot ngdt. N6 con cd tén goi khac la relay.

Ro le nhiét ¢ chtc ning dong cat céc tiép diém khi dong dién ting manh sinh ra nhiét
tac dong 1én thanh kim loai khién ching bi gi&n né ra. Nho vao sw ¢6 mat cua ro le ma
cac thiét bi dién, may moc s& hoat dong duoc 6n dinh hon dong thoi khong bi hu hong
khi qué tai. Chinh vi thé, ro le nhiét dugc tng dung trong hau hét cac hé thong dién tir

dién céng nghiép téi dan su.

Ro le nhiét hién nay duoc ung dung trong dong dién xoay chiéu véi cong suat la 500V,

tan s6 50Hz. Ngoai ra, co loai Ién téi 150A va 440V st dung cho dong dién mot chiéu.

Do thoi gian 1am viéc cua ro le nhiét chi dién ra trong thoi gian ngin, khoang vai giay
hoac 1au nhat ciing chi vai phut. Nén né chua dam bao dugc c6 thé sir dung dé bao vé
ngan mach dugc. Vi thé, nguoi ta thuong lap kém thém cau chi cing véi ro le dé tao nén

hé thng bao vé ngan mach tét, hiéu quéa hon.

Ro le c6 2 trang thai d6 la ON va OFF. N6 ¢ trang thai ON hay OFF s¢& phu thuoc vao co
dong dién chay qua ro le hay khong. Trén ro le ¢6 3 ki hiéu 1a NO, NC va COM.

COM (common): 1 chan chung, noi két ni duong cip ngudn cho, né ludn duoc két ndi
véi 1 trong 2 chan con lai. Con viéc nd két ndi chung véi chan nao s& phu thudc vao trang

thai hoat dong cua ro le.

NC va NO 1a 2 chuan chuyén doi:

NC (Normally Closed): nghia 1a binh thuong n6é dong.Khi ro le dang ¢ trang thai
OFF, chan COM s& ndi vai chan nay.

NO (Normally Open): khi ro le ¢ trang thai ON (c6 dong dién di qua cudn day) thi
chan COM s& dugc két ndi voi chan nay. Két néi COM va NC khi ban muén cé dong
dién can diéu khién khi ro le ¢ trang thai OFF. Khi ro le ON thi dong nay sé& bi ngat.
Nguoc lai thi ndi COM vai NO.



Cau tao cha ro’ le nhiét
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V& cau tao thi ro le nhiét thuong bao géom nhiing bo phan sau:

DPon bay

Tiép diém thuong dong

Tiép diém thuong mo

Vit chinh dong dién tac dong

Thanh ludng kim

Day d6t nong

Can gat

NGt phuc hoi

Nguyén ly hoat dong cla ro’ le nhiét



Nam diéu chinh
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Dau cam bién

Nhu tén goi cia nd, ro le nhiét hoat dong dua trén su thay do6i nhiét d6 caa dong dién.
Khi dong dién qué tai s& phat sinh ra mét nhiét lugng I6n khién cho tim kim loai cua ro
le bi d6t nong dan t&i hién twong bi gidn na. Trong thanh phan ciu tao nén ro le nhiét,
phién kim loai kép déng vai tro vo cing quan trong dé thiét bi hoat dong duoc hiéu qua

nhat. Phién kim loai kép nay duoc ghép tir 2 thanh kim loai c6 chi sé gi&n ng khac nhau.

Thong thudng thi thanh kim loai s& c6 hé sb gidn ng it hon va thuong ding invar (gom 36%
Ni + 64% Fe). Thanh kim loai thtr 2 thudong dugc lam bang dong thau hozc thép crom —

niken bai chi s6 gidn no cua né 16n hon khoang 20 lan so vai invar.

Khi dong dién c6 su thay do6i dot ngot, nhiét do sé tac dong lén thanh thép kép khién nd
udn theo chiéu thanh kim loai c6 hé sé gidn n it hon. Luc nay ,ta co thé sir dung truc tiép
dé dong dién hoic day tré bao quanh. o udng cuong it hay nhiéu s& phu thudc vao do

dai va d6 day mong ca thanh kim loai.

Cac loai ro’ le nhiét



Hién nay, trén thi truong dang phan phdi nhiéu loai ro le nhiét. Tuy theo ting tiéu chi ma

ngudi a chia thiét bi nay thanh nhitng nhdm khac nhau. Cu thé 1a:

Dua theo tiéu chi két cau ro le nhiét duoc chi thanh 2 loai d6 1a ro le h¢ va ro le
kin

Dua theo yéu cau sir dung phéan thanh ro le 1 cuc va ro le 2 cyc.

Dua vao phuong thirc d6t nong thi ro le nhiét dugc chia thanh 3 loai: ro le dét
néng truc tiép, ro le d6t ndng gian tiép va ro le dét néng hdn hop. Theo tiéu chi nay, loai

ro le hd hop dugc sir dung phd bién nhat vi n6 c6 tinh nhiét 6n dinh tuong d6i tot, phu

hop 1am boi s6 qua tai gitip dam bao an toan cho thiét bi va nguoi st dung.

Ngoai ra, ro le nhiét con c6 thé duoc phan thanh: ro le nhiét 3 pha va ro le nhiét 1

pha.

bac tinh cua ro le nhiét 1a quan hé gitra dong dién phu tai chay qua va thoi gian tac dong

cua nd (goi 1a dac tinh thoi gian — dong dién, A —s). Mat khac, dé dam bao yéu cau giir



1.1.3 Ap t6 mat

Aptomat la tén thworng goi cta thiét bi déng cét tw dong (cau dao tw déng). Trong tiéng
Anh thiét bj dong cét 1a Circuit Breaker (viét tat 1a CB). Aptomat c6 chirc ndng bao vé
qua tai va ngan mach trong hé théng dién. Mot sé dong Aptomat c6 thém chirc ndng
b&o vé chéng dong ro dwoc goi la aptomat chdng ro hay aptomat chdng giat. Aptomat
doi khi con dwoc goi theo cach ngan gon la At.

Hinh &nh: Aptomat MCCB cla hang Schneide

Phan loai Aptomat:

Phan loai theo cau tao: ,
- Aptomat dang tép MCB (Miniature Circuit Breaker): bao vé qua tai va ngan mach.
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Hinh anh: Aptomat dang tép MCB cua héng LS
- Aptomat dang khdi MCCB (Moulded Case Circuit Breaker): bao vé qua tai va ngan
mach.
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Hinh anh: Aptomat dang khéi MCCB cua hdng Mitsubishi

Phan loai theo chirc nang:
- Aptomat thuong (bao vé qué tai, ngan mach): MCB, MCCB
- Aptomat chong ro: RCCB (Residual Current Circuit Breaker — aptomat chdng dong
ro dang tép), RCBO (Residual Current Circuit Breaker with Overcurrent Protection —
aptomat chong dong rd va bao vé qua tai dang tép), ELCB (Earth Leakage Circuit
Breaker — aptomat chong dong rd va bao vé qua tai dang khoi).

Phan loai theo so pha / so cuc:
- Aptomat 1 pha: 1 cuc
- Aptomat 1 pha + trung tinh (1P+N): 2 cuc
- Aptomat 2 pha: 2 cuc
- Aptomat 3 pha: 3 cuc
- Aptomat 3 pha + trung tinh (3P+N): 4 cuc
- Aptomat 4 pha: 4 cuc

Phan loai theo dong cit ngan mach:
- Dong cit thap: thudng dung trong dan dung. Vi du MCCB NF125-CV 3P 100A cua
Mitsubishi ¢6 dong cat 10kA.
- Dong cit tiéu chuan: thuong dung trong céng nghiép. Vi du MCCB NF125-SV 3P
100A cua Mitsubishi c6 dong cit 30KA.
- Dong cit cao: thudng dung trong cong nghiép va céac ung dung dac biét. Vi du
MCCB NF125-HV 3P 100A cua Mitsubishi c6 dong cat 50KA.

Phan loai theo kha nang chinh dong:
- Aptomat c6 dong dinh mirc khong d6i. Vi du MCCB NF400-SW 3P 400A cua
Mitsubishi c6 dong dinh muic 400A khong thay d6i duoc.


https://dtech.vn/aptomat-chong-giat-gp-1148.htm

- Aptomat chinh dong dinh muc. Vi duy MCCB NF400-SEW 3P 400A cua Mitsubishi
c6 dong dinh mic diéu chinh duoc tir 200A - 400A.
C4au tao Aptomat:
Aptomat (MCB hay MCCB) thuwérng dwoc ché tao cé hai cap tiép diém (tiép diém chinh
va hd quang) hodc ba tiép diém (chinh, phu, hd quang).
Khi dong mach, tiép diém hd quang dong trudrc, tiép theo Ia tiép diém phu, sau cung la
tiép diém chinh. Khi c&t mach thi nguoc lai, tiép diém chinh mé truéc, sau dén tiép
diém phu, cudi cung la tiép diém hé quang. Nhw vay hé quang chi chay trén tiép diém

hd quang, do d6 bao vé dwoc tiép diém chinh dé dan dién. Dung thém tiép diém phu dé

tranh hd quang chay lan vao lam hw hai tiép diém chinh.

Multi 9
C60 Circuit-breaker

.
- .
.
"
.

1 Bimetallic strip
2 Moving contact
3 Tripping bar

4 Breaking chamber
5 Magnetic trip .6
6 Fixed contact

Hinh anh: C4u tao Aptomat MCB Schneider



* Relay-unit Thermal type & * |solation suitabilty * Increasad ku
Electronic type » Class Il insulation * High voltage
* AC/DC common use * Increased operating cycles * les=100% lou

« Thermal adjustable range

15 expanded, :

« |P20 Mold-cover Finger
protaction

* Front compression terminal

«> Box terminal < Rear

Internal Accessories

« Cassette-type accessories

otag
\Voltage External Accessorles

* Electric operators
(1> High speed type
2 Isolation suitability
« |[P20 PM with Safsty
Deavics
* Handle Lock Device
* RV handla
* |P40 Terminal cover

Hinh anh: C4u tao Aptomat MCCB Schneider

Nguyén ly hoat dong caa Aptomat:
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Ta
O trang thai binh thuwéng sau khi déng dién, Aptomat dwoc gilr & trang thai dong tiép
diém nhe& moc 2 khép véi méc 3 cung mot cum tiép diém dong. Bat Aptomat & trang
thai ON, v&i dong dién dinh m&rc nam cham dién 5 va phan tng 4 khong hut.



Khi mach dién qua tai hay ngan mach, lwc hut dién tir  nam cham dién 5 sé& hat phan
&ng 4 xubng lam bat nha méc 3, méc 5 dwoc tha tw do, 16 xo 1 dwoc tha 1dng, két qua

céc tiép diém cuia Aptomat dwgc mé ra, mach dién bj ngat.

Céc thdng sé ky thuat cta Aptomat:
- In: Dong dién dinh mirc. Vi du: MCCB 3P 250A 36kA, In = 250A.
- Ir: 1a dong hoat déng dwoc chinh trong pham vi cho phép cua Aptomat. Vi du
aptomat chinh dong 250A c¢6 thé diéu chinh tir 125A dén 250A.
- Ue: Dién ap lam viéc dinh murc.
- Icu: Dong cét ngan mach la kha nang chiu dwng dong dién I&n nhét cla tiép diém
trong 1 giay.
- lcw: Kha nang chiu dong ngan mach trong 1 don vi thdi gian.
- Ics: kha nang cét thue té khi xay ra sw ¢b cla thiét bi. Kha ndng nay phu thudc
vao tirng nha san xuét do céng nghé ché tao khac nhau. Vi du ciing mét hang san
xuét nhung co 2 loai MCCB la Ics = 50% Icu va Ics = 100% Icu.
- AT: Ampe Trip (dong dién tac dong)
- AF: Ampe Frame (dong dién khung). Vi du NF250A 3P 200A va NF250A 3P 250A
déu c6 AF = 250A nhung mot cai sé tac dong khi dong vuot qua AT = 200A, mot
céi sé tac dong khi dong vuot qua AT = 250A. Thong sé AT/AF cho biét do bén cla
tiép diém déng cat. Vi du Aptomat 250AT/400AF sé c6 dd bén cao hon Aptomat
250AT/250AF, kich thuwdc aptomat 400AF cling Ion hon, gia thanh cao hon.

- Characteritic cuver: la dwdng cong dac tinh bao vé cua CB (dwo'ng cong chon
loc chia CB). Day la théng sb rat quan trong, quyét dinh cho viéc chon CB & vi tri
nao trong hé théng dién.

- Mechanicallelectrical endurace: Sé l1an déng cat co khi cho phép/ sb 1an déng

cat dién cho phép.

1.2. Y nghia ,ing dung thuc té cia cac phan tir bao vé
Y nghia: Trong cudc séng dién duoc sir dung rong réi ttong moi phuong dién hoc
tap, cong viéc...nhung ma dé dam bao dugc an toan cho ngudi sir dung dién thi can phai
c6 c4c phan tir bao vé , phan tir bao vé dong vai tro rat quan trong gitip con nguoi tranh
nhitng tac hai khi chap mach, su ¢ khi sir dung dién mdi thiét bj dién déu c6 mot phan tir

bao vé viéc ldp cac phan tir nhu vay & giup con ngudi trong qué trinh st dung tranh



nhitng tac dong xau nhét co thé xay ra va nhitng nguy hiém xuéng muc thap nhat. Phan
tir bao vé 1a mot phan khéng thé thiéu trong cudc sdng.
Ung dung: Céc phan tir bao vé duoc tng dung nhiéu trong cudc song nhu trong hoc

tap,trong cong viéc, trong sinh hoat hang ngay
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Phan Il. CAC MACH KHO1 BONG PONG CO TRY'C TIEP
2.1. Mach diéu khién hai chiéu quay khéng lién déng
2.1.1. Mach diéu khién hai chiéu quay khéng lién déng, khéng hdm
Nguyén ly hoat déng
Muén dong co chay chiéu thuan, ta nhan NGt nhanON1, cudn hit caa Cong tic to K1 ¢o
dién, sé& tac dong dong cactiép diém thudng mé va mocéc tiép diém thudng dong cua
Cong tac to K1, khoa 13n cho Cong tac to K2, dong thoi cung cap dién cho mach dong
luc d6ng co quay chiéu thuan va mach diéu khién dong co 1am viéc binh thuong. Khi
budng Nat nhan ON1, vi tiép diém thudng mé cua Cong tic to K1 & mach diéu khién da
dong lai nén duy tri cho Cong tic to K1 hoat dong.
Muén dong co chay chiéu nguoc ta phai nhan NUt nhan OFF dé Cong tic to K1 ngung
hoat dong, roi sau d6 nhan Nat nhan ON2, cudn hit dién tir cua Cong tic to K2 ¢ dién,
sé tac dong dong céc tiép diém thudng mé va mé cac tiép diém thuong dong, khoa 1an
cho Cong tic to K1, dong thoi cung cip dién cho mach dong luc dong co quay chiéu
nguoc. Khi budngNut nhan ON2, thi tiép diém thuong mo ciia Cong tic to K2 & mach
diéu khién da dong lai nén duy tri cho Cong tic to K2 hoat dong

2



CE %ﬁf ce RN  OFF oN1 K1
1

S R
+F
| — IQ
| [
K1
, o2 K2
1
Kl —KI “Kl — K2 —K2 —K2 —
r K1
| [
K2

EN ¢ J RN

bC

Mach diéu khién hai chiéu quay khéng lién dong, c6 ham
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Nguyeén li hoat dong
Sau khi ta nhan NGt nhan ON1 dé Cong tic to K1 hoat dong va dong co quay chiéu thuan,
thi mudn dong co chay chiéu ngugc, dau tién taphai nhan Nut nhan OFF rdi sau d6 nhan

Nut nhan ON2.



Khi Céng tic to KH hoat dong, s& dong céc tiép tiép diém thudng mo cua Cong tic to
KH, khoa 14n cho Cong tic toK 1, dong thoi cung cap dién 4p mot chiéu cho dong co.
bong co s€ dugc ham dong nang.

2.1.2 Mach diéu khién hai chiéu quay khéng lién déng, c6 him

Nguyén Ii hoat déng
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Sau khi ta nhan NGt nhan ON1 dé Cong tic toK 1 hoat dong va dong co quay chiéu thuan,
thi muén dong co chay chiéu ngugc, dau tién ta phai nhan NGt nhan OFF rdi sau ¢6 nhan
NGt nhian ON2.

Khi Cong tic to KH hoat dong, s& dong cac tiép tiép diém thuong mé cua Cong tic to
KH, khoa 13n cho Cong tic to K1, dong thoi cung cap dién &p mot chiéu cho dong co.
Dong co s€ dugc ham dong nang.

2.2. Mach diéu khién hai chiéu quay cé lién déng

2.2.1. Mach diéu khién hai chiéu quay ¢ lién déng, khéng hdm
2



Nguyén Ii hoat déng
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NGt nhan ON1 cung cép dién cho cudn hut dién tir cua Cong tic to K1. Khi cudn hat
cong tic to K1 co6 dién s& tac dong dong cac tiép diém thudng mé va mo cac tiép diém
thudng dong ctia Cong tic to K1, khoa 1an cho Cong tic to K2, dong thoi cung cap dién
cho mach dong luc dong co quay chiéu thuan va mach diéu khién dong co lam viéc binh

thuong. Khi budng Nat nhan ON1, tiép diém thuong mo cia Cong tic to K1 & mach

diéu khién da dong lai nén duy tri cho Cong tic to K1 hoat dong.

2.2.2 Mach diéu khién hai chiéu quay cé lién déng cé hdm
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Nguyén li hoat dong

Sau khi ta nhan NGt nhan ON1 dé Cong tic to K1 hoat dong va dong co quay chiéu thuan,
thi mudn dong co chay chiéu nguoc, ta nhan Nut nhan ON2. Tiép diém thuong dong cua
NGt nhan ON2 mé ra ngung cung cap dién cho cudn hat dién tir cia Cong tac to K1,céc
tiép diém cua Cong tic to K1 tra vé trang thai ban dau. Tiép diém thuong mé caa Nat
nhan ON2 cung cép dién cho cudn hut dién tir cia Cong tic to K2.

Khi cudn hut dién tir cua Cong tic to K2 co dién, sé tac dong dong cac tiép diém thuong
mé va mé cac tiép diém thuong dong cuia Cong tac to K2, khoa 1an cho Céng tic to K1,
ddng thoi cung cap dién cho mach dong luc dong co quay chiéu.

2.3. Y nghta ,&*ng dung thuc t€ cla cac mach khéi dong dong co truc tiép

Ung dung

Do m& may tryc tiép nén dong khai dong 16n (tir 5+7 lan dong dinh mic). Vi vay, mé

may truc tiép chi &p dung ddi voi dong co co cong suit ...

Ldong nghién san pham
Y nghia:Hién nay, phuong phap khéi dong truc tiép duoc tng dung cho cac luc quén tinh
nhé nhu tam, tién, bom ly, may mai, may khoan, cac loai ti dién cong nghiép cong suat

thap, ...

Phan 1Il. TRANG B| DIEN TRONG MAY CAT KIM LOAI

1.Trang bi dién trong may phay
May phay 1a mot loai may cong cu dung dé gia cdng bé mit chi tiét trén mot hozc nhiéu
mat phang v&i d6 chinh xéac cao. Trén may phay, phéi duoc kep chat trén ban may sau d6 dao

s& tién hanh cit phoi .



Chuyén dong chinh 1a chuyén dong quay cua dao.

Chuyén dong an dao 13 chuyén dong xé dich xé dich chi tiét gia cong dé tao ra mot l6p
phdi mgi Chuyén dong phu la chuyén dong khong lién quan tryc tiép dén qua trinh cat
got.Do c6 mot sb ludi cit clng tham gia vao qua trinh cit got nén nang suat khi phay cao.
Dién tich khi phay thay d6i do d6 luc cat thay doi gdy rung dong trong qua trinh cat.
Truyén dong an dao: do ban dao di chuyén tinh tién nén dong co truyén dong an dao phai
dam bao maot luc can thiét dé di chuyén ban dao.

Pham vi cdng nghé¢ : Trén may phay nguoi ta c6 thé gia cong mat phang dinh hinh phirc
tap, rinh then, cat dat, gia cong mat tron xoay , truc then hoa , cit ren , banh ring. ..

Tbc do cit : La quing dudng ma hai diém trén ludi cit chinh cach truc dao xa nhat di
duogc trong mot phat , don vi la m.

Luong chay dao : Khi phay nguoi ta phan biét cac lugng chay dao nhu sau

Theo phuong chay dao ngudi ta phéan biét cac lugng chay dao doc,ngang,dung.

Luong chay dao rang : Sz ( mm/ rang ) 1a lwong dich chyén twong ddi giira dao va chi tiét
theo phuong chay dao do ban may thuc hién khi dao quay mot rang.

Luong chay dao vong So (mm/ vong) 1a lwong dich chyén twong ddi giira dao va chi tiét
theo phuong chay dao khi dao quay dugc 1 vong. Luong chay dao phat Sm (mm/ phut).
Chiéu sau cat t va chiéu rong phay B,chiéu sau cat 1a khoang céach gitra cac bé miat dugc
gia cong va chua dugc gia céng,chiéu sau cit duge do vudng goc vai truc cua dao phay.

Phan loai :

- May phay dung chung:



May phay ding : C6 truc chinh thing dung d& thao tac va diéu chinh c6 loai don gian va
loai van ning . Loai van ning dau may c6 thé quay mot goc so véi phuong thiang déng .
May phay ngang : Loai nay c6 truc chinh nim ngang . Ban may c6 3 chuyén dong vuéng
goc vai nhau doc, ngang va dung .

May phay giudng : Loai ndy c6 ban may rong , thich hop khi phay céac chi tiét cé kich
thudc va khéi lugng 1on , thuong dung trong gia cong hang loat .

- May phay chuyén dung:

May phay chép hinh : Dung d¢ phay 1 chi tiét theo hinh dang ca vat mau bang cach sir
dung hé théng dau do .

May phay banh ring : Trén méy nay duoc thiét ké ban may c6 bo phan diéu chinh géc
nham tao thuan lgi cho viéc phay banh rang , then rang

Truyén ddng truc chinh:

La truyén dong quay dao yéu cau dao chiéu quay va diéu chinh tdc do duoc . Pham vi
diéu chinh téc d¢ 1a ti s gitra toc do 1on nhat va nho nhat .

Truyén dong truc chinh cia may phay thudng 1a dong co khong dong bo roto 1ong soc
dao chiéu quay duoc va diéu chinh téc d6 bang hop sé .

Quaé trinh khai dong cd thé duoc thuc hién d6i ndi sao — tam giac hoic sir dung bo ly hop
dé tach truc chinh ra dé qua trinh khai dong nhe hon.

Khi dirng may dé dirng may nhanh ngudi ta sir dung bién phap him dong ning , him
nguoc , phanh dién tur ..

Truyén dong in dao:

La truyén dong di chuyén cua ban may trong qué trinh phay . Lyuc dn dao dugc xac dinh
bang

biéu thuc :

Fad = kFx + Fms + FN

Trong do:

Fx: thanh phan lyc cét theo hudéng di chuyén cua ban dao.

k:1.2+15:héso

Fms: luc ma sat truot

FN: luc dinh

Fad: luc an dao



Truyén dong an dao ctia may phay thuong 1a dong co khong ddng bo roto 1dng soc dao
chiéu quay duoc va diéu chinh téc do bang hop sb

Hé thong di chuyén ban may phai bao dam di chuyén duoc hai chidu theo cac phuong doc,
ngang va dung ¢ ché do 1am viéc va ché do di chuyén nhanh.

Yéu cau viéc di chuyén ban may phai chinh xac, dé thuc hién dugc phai dam bao tinh 6n dinh
cua qua trinh khoi dong va dimg dong co di chuyén ban may .

Viéc chon ding cong suit cia dong co truyén dong 1a hét sirc quan trong. ta phai quan sat va
tim hiéu k§ céc thdng sé cua ché do 1am viéc déi véi may can chon cong suat. két cau co khi cua
méy bao gom so d6 dong hoc va trong lrong cac bo phan chuyén dong.

Thiét bi dién caa may: P12A

Trén may c6 3 dong co khong dong bo ba pha roto 1ong soc dién &p 220/380V

Pong co quay dao phay cong suat 7KW, téc d6 1440 vg/ph.

Pong co truyén dong ban cong suat 1.7 kW, téc do 1420 vg/ph.

Pong co bom chat long 1am lanh céng suat 0.125kW, toc do 2800 vg/ph.

Mach khdng ché 127V, mach dén chiéu sang 36V.

So d6 dién va nguyén Iy hoat dong cia may:
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KH, K1, K2, K3, K4, K5 : cong tac to

RF1, RF2, RF3 : Role nhiét bao vé dong co

NP thiét bi ¢ao chiéu dong co truc chinh

NY cbng tic chon ché do

KA , KB céc bo cong tic ham khéng ché

NC nam chadm h&m

PKC Ro le toc do

Nguyén li lam viéc.

Truyén dong chinh: Pong cong tic dau vao CD cung cip dién cho mach khéng ché. Bat cong
tac NP chon chiéu quay truc chinh. Bat cong tic NY1, NY2, NY3 chon ché do 1am viéc tu dong
hoic bang tay.

Khi an nat M khoi dong tir K1 tac dong. Tiép diém thuong ma K1 dong lai tu duy tri, tiép

diém thuong mé K1 dong lai cung cap dién cho mach khéng ché truyén dong ban. Cac tiép diém
thudng ma & mach dong luc dong lai, dong co M1 quay lam cho dao phay quay. Bat cong tic
CT2 khai dong tir K2 tac dong, dong co bom chét long 1am lanh lam viéc.

Khi sang s6 truyén dong truc chinh, tiép diém thuong mé cua hdm cit 1KB dong lai, tiép

diém thuong dong 1KB mo ra khai dong tir KH tac dong. Céc tiép diém thuong mo caa khoi
dong tr KH ¢ mach d@ong luc dong lai. Cac dién tré R1, R2 dugc dua vao hai pha stato dong co.
Pong co lam viéc véi mémen quay nho dé dua cac banh ring vao an khop. Két thic qua trinh
sang s6, hdm cit 1KB lai duoc dua tra vé vi tri ban dau.

Khi dirmg dong co truc chinh an nat D1 hozc D2 . O thoi diém ban dau céc tiép diém cia role
kiém tra tbc do PKC van dong. Khai dong tir KH tac dong, tiép diém thuong mé dong lai dé duy
tri. CAc tiép diém thuong mo ctra khoi dong tir KH ¢ mach dong hre dong lai diu dong co vao
ludi dién qua cac dién tro R1, R2 véi tir trudng nguoc lai dé ham ngugc.

khi tbc d6 dong co giam dén tri s6 nao do, tiép diém cua role kiém tra toc d6 PKC mé ra. Khoi
dong tir KH mat dién, dong co duoc cit ra khoi ludi dién va ngirng quay.

Truyén dong ban:

+ Khdng ché bang tay: dé truyén dong ban vé phia trai hoic phia phai dua tay gat co khi & trudc
ban vé phia trai hoic phia phai. Cac tiép diém cua hdm cit 1KA3 hoic 1KA1 dong lai, cac tiép
diém 1KA4 hoic 1KA2 ma ra. Khoi dong tir K3 hoidc K4 tac dong,céc tiép diém thuong mo &
mach dong luc déng lai dwa dong co vao lam viéc ban s& di chuyén vé phia trai hoac phia phai.
Néu ban dang di chuyén vai tbe d6 an dao 4n ndt 3K'Y1 hoic 3KY2 khai dong tir K5 tac dong,
Céc tiép diém dong lai, nam cham hat. Lyc hat cua nam cham tac dong vao khép ma sat co khi
lam cho ban di chuyén nhanh theo chiéu dang an dao cua ban.
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Pé di chuyén ban ra, vao dua tay gat co khi & canh u vé phia ngoai hoic vao phia trong. Dé di
chuyén u Ién, xudng dua tay gat co khi & canh u 1én phai trén hoac xubng phia dudi. trong ca hai
truong hop ndy cac tiép diém caa hdm cat 2KA3 hodc 2KA1 dong, cac tiép diém 2KA4 hoic
2KA3 mo ra. Khoi dong tir K3 hodc K4 tac dong. Cac tiép diém hoic thuong mé & mach dong
we dong lai. dong co lam viéc dua ban di chuyén ra hoic vao, dua u 1én hosc xudng véi toc do an
dao. Néu ban va u dang lam viéc vai toe d6 an dao 4n ndt 3KY-1 hozc 3KY-2 khoi dong tir K5
tac dong 1am cho nam cham dién hat. Ban hoic u di chuyén nhanh theo chiéu dang lam viéc.

M AY PHAY 6H81

May phay 6H81 1 loai may phay ngang dung dé gia cong céc chi tiét bang thép, gang,
kim loai mau, hop kim va chat déo. may nay thich hop véi dang san xuat don chiéc va
loat nho:

Gia cdng mat phang bang dao phay tru.

Gia cong mat bac.

Gia cong ranh hoic cét dut bang dao phay.

Gia cdng cac bé mat dinh hinh .

Gia cong banh ring bang dao phay dia dinh hinh.

Gia cong ranh xo&n trén mat tru va mat dau.

Pic diém cau tao cua may phay 6H81 Ia truc chinh nam ngang , truyén dong chay dao
dugc thyuc hién theo ba phuong vudng goc trong khong gian va ban may co thé xoay chéo
mot goc trong pham vi nhat dinh.

Trén may c6 3 dong co khong ddng bo ba pha roto 16ng séc dién ap A/Y 220/380V
Truyén dong chinh tir dong co 4.5 KW , 1440 vong/ phit.

Pong co truyén dong chay dao 1.7 KW 1420 vong / phuit.

Dong co may bom 0.125KW , 2800vong / ph

So dd dién va nguyén ly hoat dong cia may
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Nguyén ly hoat dong

Bat cau dao dau vao cung cap dién cho may . Bat cong tic BN chon chiéu quay cua dao
phay .

An n(t M1 Céngticto K1 tac dong tiép diém thudng mé ca né dong lai ty duy tri ,cac
tiép diém thudng mé & mach dong luc dong lai , nam cham dién tir Nc tac dong . Luc tac
dong caa nam cham 1am nha phanh hdm truc dong co 1M . Pong co 1M bit dau quay
lam cho dao phay quay .

Nhap dong co truc chinh bang nit N .

An nlt M2 Céngticto K2 tac dong tiép diém thudng ma ca nd dong lai tu duy tri ,cac
tiép diém thudng mé & mach dong luc dong lai dong co truyén dong ban 2M quay .

Ban di chuyén vé trai hodc phai , ra ngoai hoic vao trong , 1én hoic xudng tuy thudc vao
vi tri tay gat co khi da chon .

Néu bat cau dao CD2 ddng co 3M quay . Chét long dugc bom 1én lam mét qué trinh cat
got.

Bat dén bang congtic CT

Khi mudn ngirng tat ca truyén dong ciia may bam nat D1.

Trang bi dién cua may phay VF222:

Trén may c6 3 dong co khong ddng bo ba pha rdto 16ng soc
Pong co truyén dong chinh cong suat 9kW, tdc do 1450 vg/ph.Khi 1am viéc binh thudng
dau ta

giac vai dién ap 380v .



DPong co truyén dong ban cong suat 2.2 kW, tdc d6 1440 vg/ph ,dién ap A/Y 220/380V
Pong co bom chat long 1am lanh cong suat 0.12kW, téc d6 2700 vg/ph ,dién ap A/Y
220/380V.

Pong co bom dau cho may va sang so truyén dong chinh cong suat 0.25KW ,toc d6 1380
vong /

ph ,dién 4p A/Y 220/380V.

Mach khéng ché ,mach dén tin hiéu 36V

2. So dd dién ciia may phay VF222:

So d6 mach dong lec
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Nguyén ly hoat dgng

Pong co truyén dong chinh khéi dong Y/A dé han ché dong khéi dong . Pong cong tac
dau vao F dén tin hiéu LM ,LH s&ng béo hiéu may cd thé 1am viéc duoc . Bat cong tic
PJH & tu dién dé chon chiéu quay cua truc chinh , bat cdng tic PFK 18n chuan bi cho
dong co truc chinh 1am viéc . O thoi diém ban dau cong tic to KHA va ro le RJ tac dong .
Tiép diém thuong mo RJ dong lai , tiép diém thuong dong RJ sau thoi gian duy tri mé ra
cit dién cong tic to KHA . Tiép diém thuong dong KHA dong lai , cong tic to KHY tac

dong , dong co duge ddu hinh sao . Khi chwa cho dong co truc chinh quay , tay gat gita
3



ban & vi tri giia tiép diém | (59-61) dong lai , qua tiép diém cua role téc d6 PA role RF
tac dong . tiép diém cua RF (40- 47) dong lai cap dién cho ro le RN tac dong , tiép diém
thuong dong cia RN (31- 63) mo ra khoa mach ham dong co

truyén dong chinh . Céc tiép diém thuong mé RN (34- 36) ,(102_104) dong lai dé chuan
bi cho mach hdm va mach 1am viéc dong co truyén dong chinh

Thay déi toc do :

Khi sang sé tryén dong chinh ¢ trudc ban dit ¢ vi tri khong , ro le RF tac dong , role thoi
gian RJ tac dong ngat cong tic to KHA va déng cong tic to KHY , dong co da theo hinh
sa0 va chuan bi quay dau dao vao sb 4n nut NET nam cham TSB va ro le RSB mat dién ,
cong tic to KBV tac dong , dén tin hiéu tit , cdng tic to KBV tac dong dong co bom dau
quay theo chiéu nguoc dau khong dugc bom 1én dé truyén dong sang sé nira , dong co
bom dau quay lam cho cac cam XT1 XT2 gin vai truc quay theo , khi cam XT1 vua quay
khoi diém 18m tiép diém thuong mo XT1 dong lai ,cam quay dwoc nia vong tiép diém
thudng mé XT2 dong lai , cdng tic to KHJ tac dong dau dong co truyén dong chinh vao
luoi dién theo hinh sao, ddng co chinh quay dwa cac banh ring vao s6 , ro le RSV nhara,
dong co dau tiép tuc quay 1am cho cam quay , cam quay nua vong nita né trg vé vi tri
dau , chd 18m cua cam 1am cho tiép diém XT1 mé ra, cdng tic to KBV nha , dong co
bom dau ngirng quay.

Trong ca vong quay XT2 chi c6 mot diém 16m lam déng tiép diém XT2 lam cho cong tic
to KHJ

tac dong . vi vay dong co chinh dugc tao mot mémen xung dé dua ca banh rang vao an
khép .

Két thic qué trinh sang s6 dén LH sang .

MAY PHAY FA3B

May phay c6 nhiéu chuyén dong , dung nhiéu dong co riéng biét khac nhau. Céc chuyén dong
d6 c6 lién quan dén nhau. Trudc hét bom dau phai lam viée trude truyén dong cua truc chinh,
truyén dong ban may 1am viéc khi truyén dong truc chinh da lam viéc . Néu truyén dong truc
chinh dung thi truyén dong ban méy ciing ding theo.

Trang bi dién cia may:

May phay FA3B dugc trang bi 4 dong co khong déng bo réto 1ong soc .

Pong co truyén dong truc chinh cdng suat 5.5 KW .

Pong co truyén dong ban cong suat 1.1 KW.

Pong co bom nudc lam mat céng suat 0.115KW.
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DPong co bom dau cdng suit 0.07 KW

So 6 mach déng luc
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So @6 mach diéu khién va nguyén Iy hoat déng

Dé chon chiéu quay dong co truc chinh khi phay (thuan, nghich) truéc tién ta bat céng tic QS2
sau do ta bat cdng tic ngudén QS1 dén ngu@)n EL1 sdng dong co bom dau dang hoat dong , dong
co truc chinh chua hoat dong .

Khi bAm nit Sb1 thi congtacto KM1 co6 dién dong co truc chinh quay theo chiéu da chon .

Khi nhan SB2 hoic SB3 thi congticto K1 miy dién , Congticto K2 co dién dua dién mdt chiéu
vao thuc hién qua trinh ham déng nang cho dong co truc chinh dam bao dirng may nhanh . Thoi
gian him duoc cai dat boi role thoi gian KT1 va duoc bao vé bang role téc 46 KA2.Truyén dong
ban may : Mudn ban may di chuyén theo phuong doc ngang hoic dirng ta chon cong tic SA4 &
vi tri XY, Z . Néu ta chon congtic SA3 & vi tri 6,7 (vi tri ma ban may di chuyén nhanh sang
trai) hoic & vi tri 8 (ban may di chuyén cham sang trai )hay & vi tri 3,4 (ban may di chuyén

nhanh sang phai ) hoac & vi tri 2 (ban may di chuyén cham sang phai).



Khi m¢ cong tac SA2 thi dong co bom nude lam mat ¢o6 dién .
Néu trong qué trinh chay ma gap su ¢d thi nhan nut SB3 dong co truc chinh va dong co di
chuyén ban s& mat dién. Néu khai dong ma bi ket s6 thi ta nhan nit SB4 nhap may , néu muén
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Trang bi dién caa may phay 6A54:
Méy phay 6A54 |4 loai may phay giwdng cong suat 16n dung dé phay nhiing chi tiét dang than
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dai véi toc dd nhanh .

Trén may c6 5 dong co khong dong bo rdto long soc dién ap 220/380V.

DPong co truyén dong truc chinh cdng suat 40KW téc do 1470 v/ph.

Pong co truyén dong ban cong suat 4. 5KW tdc do 1440v/ph.

DPong co truyén dong nhanh ban cong suit 7KW tdc d6 1440 v/ph.

Pong co bom dau cong suat 1.7KW tdc do 930 v/ph.

Pong co bom chat long 1am mat céng suat 0.15 KW tdc do 2800 v/ph.

May con b tri cac bo dién trg & mach dong luc ciia dong co M1, M2 dé phuc cu cho qua trinh
hdm va sang s céc truyén dong

Nguyén ly hoat dgng

Truyén dong chinh :

Truyén dong chinh chi dwoc 1am viéc sau khi dong co bom dau M4 1am viéc .Dit cong tic 2NY
dé chon chiéu quay truc chinh . An n(t 1KY1 hoic 1KY2 congticto K8 tac dong . Sau khi da du
&p luc dau boi tron role ap luc dau 1PJ dong lai , role 2PM tac dong . An 3KY1 hoic 3KY?2 role
1PM tac dong lam cho congtacto K1, K2, K3 ¢6 dién dong co M1 dugc khai dong. Gia sir bat
congtic chuyén mach 2NY va vi tri phai céc tiép diém 2NY2, 2NY3 mé ra tiép diém 2NY1
dong lai cap ngudn cho congticto K2 dua dong co truc chinh vao 1am viéc theo chiéu phai.Dung
dong co truc chinh : Néu dong co truc chinh dang quay theo chiéu phai thi khi 4n nit ding
4KY1

hodc 2KY2 hoac chuyén vi tri cia 3NY role 1PM mét dién 1am cho congticto K2 , K3 mat dién,
d6ng co duoc him nguoc coi sy tham gia cua cac dién tro tén mach stato , khi toc do giam dan
xudng 0 thi tiép diém cua role téc 6 PKC mo ra cong ticto K1 mét dién ngat dong co qué trinh
ham két thac.

Sang s6 truyén dong chinh : bat congtic chuyén mach INY vé vi tri 1am viéc bang tay tiép

diém INY1 dong lai . Khi sang sé hdm cit 7BK tac dong , role 5SPM tac dong .Sang sé xong
7BK tro vé vi tri dau , ro le thoi gian 1PB tac dong ,congticto K2 tac dong dong co truc chinh
quay Vvéi tc do thap vi c6 bo dién tré mac ndi tiép vai stato . Pong co chinh dwa cac banh ring
vao an khép , sau 1 thoi gian tiép diém cua role 1PB mo ra , 1PB, 5PM, K2 mat dién két thic
qua trinh sang s6 . qua trinh dong co truc chinh 1am viéc theo chiéu trai ciing twong tu.

2. Trang bi dién trong may tién

Nhom may tién rat da dang, gdm cac may tién don gian, may tién van niang, chuyén dung,
may tién dung...Trén may tién co thé thyc hién dugc nhiéu cong nghé tién khac nhau:

tién tru ngoai, tién try trong, tién mat dau, tién con, tién dinh hinh. Trén may tién ciing c6



thé thuc hién doa, khoan va tién ren bang cac dao cit, dao doa, tar6 ren...Kich thuéc gia

cong trén may tién cé thé tir c& vai mili dén hang chuc mét
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Trén than may 1 dit u trudce 2, trong d6 co truc chinh quay chi tiét. Trén go truot dit ban
dao 3 va u sau 4. Ban dao thuc hién su di chuyén dao cit doc va ngang so véi chi tiét. O u
sau dat miii chong tim dung dé gitr chat chi tiét dai trong qua trinh gia céng, hoic dé gia
miii khoan, mili doa khi khoan, doa chi tiét.

So dd gia cong tién nhu hinh 2.1b. O may tién, chuyén dong quay chi tiét vai toc do goc
et 12 chuyén dong chinh, chuyén dong di chuyén caa dao 2 la chuyén dong an dao.
Chuyén dong an dao c6 thé 14 an dao doc, néu dao di chuyén doc chi tiét (tién doc) hozc
an dao ngang, néu dao di chuyén ngang (huéng kinh) chi tiét. Chuyén dong phu gdbm c6
Xiét nai x4, try, di chuyén nhanh cua dao, bom nudc, hat phoi.

Phu tai ctia co cAu truyén dong chinh

Quaé trinh tién trén may tién dugc thyuc hién vai cac ché do cat khac nhau dic trung boi
c4c thdng sb: do sau cat t, lugng an dao va toe do cit v. Toe do phu thudc vat lidu gia
cong, vt liéu dao, kich thuéc dao, dang gia cong, diéu kién lam mat v.v...

Dé dam bao ning suit cao nhat, sir dung may triét dé nhat thi trong qué

trinh gia cdng phai ludn dat toc do cit toi wu, né duge xac dinh bai cac

thdng sb: do sau cat t, luong an dao s va toc do truc chinh ung véi duong

kinh chi tiét xac dinh. Khi tién ngang chi tiét co duong kinh 16n, trong qué

trinh gia cong, dudng kinh chi tiét giam dan, dé duy tri téc do cat (m/s) toi

vu 13 hang sd, thi phai tang lién tuc téc d6 goc cua truc chinh theo quan hé:
3



v = 0,5dct.oct
Quaé trinh tién xay ra véi cong suat cat (kW) 1a hing sb:
Pz = Fz.v.10-3, [KW]
Bai vi luc cat 1on nhat Fmax sinh ra khi lwong dn dao va do sau cat 16n, twong (ng véi toe
d6 cit nhd Vmin; con nghia 1a twong ng véi hé thic: Fmax.Vmin = Fmin.Vmax Sur phu thudc
cua luc cit vao toc do nhu h2.2 Tuy nhién nhu di phan tich, dang d6 thi phu tai thuc té
cua truyén dong chinh may tién ¢ dang hai viing Fz = const va Pz = const luc cit nho
nhat Fmin , x4c dinh bi t, s twong tng vai toc do cat Vimax,

s F,

Vv

Hinh 2-2 Db thi phu tai cua truyén déng chinh
May tién

Phu tai caa truyén dong chinh may tién dung

Truyén dong chinh may tién ding c6 dang dic thu riéng, khac so véi may
tién binh thudng vé cau trac va kich thudce. Trén may tién dung, chi tiét gia
cong cd duong kinh 16n va duoc dat trén mam cap nam ngang, hay néi cach
khac truc mam cip 1a theo phuong thang dung. Do trong lugng mam cap,
trong luwong chi tiét 16n 16n nén luc ma sat & go truot va hop toe do khé lon.
Vi vay phu tai trén truc dong co truyén dong chinh may tién dung la tong

cuia cac thanh phan luc cat, lyc ma sat ¢ go truot, luc ma sat & hop toc do.
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Trén hinh 14 d6 thi biéu dién cac thanh phan cdng suit caa truyén

dong chinh va sy phu thudc caa ching vao téc ¢6 mam cap: P1 — cdng suat
khac phuc luc cat; P2 — cdng suat khic phuc luc ma sat & go truot; P3 va Pa —
cong suat khac phuc lec ma sat trong hop toc d6 twong vng do lyc cit va su
quay ciia mam cap; Ps - tong cong suit cua truyén dong chinh. Trén hinh 2-
3b, 1a c4c thanh phan mémen tuong Gng véi toe do cia mam cap.

Thanh phan lyc ma sat phu thudc vao téc do anh hudng 16n dén qua trinh
qua do cua truyén dong chinh. Do khéi luong ciia mam cap va chi tiét 16n va
su khac nhau cua hé sé ma sat lac ding yén va chuyén dong nén mémen can
tinh khi khai dong cua truyén dong co thé dat tdi 60 + 80% momen dinh
muc. Vi momen quén tinh tong qui doi vé truc dong co co thé dat téi 8 + 9
lan momen quén tinh ctua dong co nén qua trinh khoi dong cua hé thong dién
ra cham véi momen can tinh 16n. Theo muc do gia toc cua dong co, momen
can tinh s& giam nhanh va khi téc d6 tang thi né it thay doi.

Phu tai caa truyén dong an dao

Lyc 4n dao cua truyén dong an dao duoc xac dinh theo cong thic:

Fad = KFe+ Fms+ Fi | [N]

Cong suét an dao cua may tién duogc xac dinh bang cong thic:

Pad = Fad .Vad 10 3, [KW]

Cong suit an dao thudng nho hon cong suét cat 100 1an vi toe d6 an dao
dugc xac dinh boi luong an dao va tbe do gac chi tiét:

Vad=S. l+.10 3

nhé hon tde d6 cat nhiéu lan.

Luc va mdmen phu tai cua truyén dong &n dao khong phu thudc vao toc do cua nd, vi phu
tai caa truyén dong an dao chi dugc xac dinh boi khéi luong bo phén di chuyén cua may
va lyc ma sat & go truot va & hop toc do. Trén do thi phu tai cua truyen dong an dao hinh
2.4, & dai toe do rong vi< v <vz2 momen phu tdi 1a hang sb, & viing tdc do v< v1 va v>v2
momen phu tai s& thay doi tuyén tinh theo toc do
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Hinh 2.4 D6 thi phu tai cua
truyén dong an dao

Phuong phdp chon cong suit dpng co trugen dpng chinh cia mdy tién

Truyén dong chinh may tién thuong lam viéc & ché do dai han. Tuy

nhién, khi gia cong cac chi tiét ngan, & cac may trung binh va nho, do qué

trinh thay ddi nguy@n cong va chi tiét chiém thoi gian qua 16n nén truyén

dong chinh phai tién hanh tinh toan & mét ché d6 nang né nhat.

Gia thiét trén may tién thuc hién gia cong chi tiét nhu & hinh 2-5. Cac

nguy@n cong khi gia céng gom 4 giai doan: 1 va 3 - tién cat hoic tién ngang;

2 va 4 - tién tru (tién doc). Phu tai ctia dong co trong tirng nguyén cong phu

thudc vao céc thdng sé ché do cat, vat liéu chi tiét dao v.v...

Qua trinh tinh todn nhu sau: a) Tt cac yéu t6 ché do cét got, theo cac cong thuc (2-1), (2-
3), (2-4) va (2-8) xac dinh tdc do cat, luc cat, cong suat cit va thoi gian gia cong tng voi

tirng nguy@n cong. Néu toc do cit tinh dugc khdng phi hop toc do caa may (theo sé lidu

k¥ thuat co kh|’) thi chon Iéy tri s6 ¢6 sin trong may gan giong véi téc do cat tinh toan.
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Hinh 2-5 Chi tiét duoc gia cong trén
may tién

Dung tri s6 nay tinh lai Pz, tm,
theo (2-4) va (2-8). Tri s6 V, Pz, tm
nay duoc dung chinh thac trong toan bo bai toan.

b) Chon nguyén c6ng niang né nhit va gia thiét & nguyén céng iy may lam



viéc & ché do dinh muc.

Cong suit trén truc dong co &g voi tirng nguyén cong :

;:’Di = nPzi

Gia thiét trong thoi gian ga 1ap, thao g& chi tiét, chuyén ddi tir nguyén
cong nay sang nguyén cong khac, dong co quay khong tai (ma khdng cat
dién dong co) thi cong sudt trén truc dong co luc nay 1a cong sudt khong tai
ctia may, tac 1a bang lugng mat mat khong doi: Po= a.Pedm

(2-9)

Ung Vi cong suat nay 1a thoi gian phu cua may, chung duoc xac dinh

theo tiéu chuan van hanh cia may .

Truyén dong chink: Truyén dong chinh can phai dugc dao chiéu quay

dé dam bao quay chi tiét ca hai chiéu, vi du khi ren trai hoac ren phai. Pham
vi diéu chinh téc do truc chinh D< (40+125)/1 véi dd tron diéu chinh ¢ =
1,06 va 1,21 va cong suét 12 hang sé (Pc = const).

O ché @6 xac lap, hé théng truyén dong dién can dam bao do cimg dac

tinh co trong pham vi diéu chinh toc do véi sai s6 tinh nho hon 10% khi phy
tai thay d6i tir khong dén dinh muc. Qué trinh khai dong , hdm yéu cau phai
tron, tranh va dap trong bo truyén lyc. Bi vi may tién ¢& nang va may tién
dung dung gia cong chi tiét c6 duong kinh 16n, ¢é dam bao téc do cat téi uu
va khong d6i (v = const) khi dudng kinh chi tiét thay doi, thi pham vi diéu
chinh tdc do duoc xac dinh bai pham vi thay ddi téc d6 dai va pham vi thay
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O nhiing may tién ¢& nho va trung binh, hé thdng truyén dong dién

chinh thuong 1a dong co khong dong bo roto 16ng séc va hop toc do cd vai

cap tdc do. O cac may tién c& nang, may tién ding, hé thng truyén dong chinh

diéu chinh 2 viing, str dung b bién d6i dong co dién mot chiéu (BBD — D) va

hop téc do: khi v< vgh dam bao M = const; khi v> vgn thi P= const. B§ Bién doi c6 thé la

may phat mot chiéu hoac bo chinh luu dung Thyristor.
Truyen dong an dao: Truyén dong in dao can phai dao chiéu quay dé

dam bao an dao hai chiéu. Dao chiéu ban dao cd thé thuc hién bang dao



chiéu dong co dién hoic dung khop ly hop dién tir. Pham vi diéu chinh téc
d6 cua truyén dong dién hoac dung khép ly hop dién tir. Pham vi diéu chinh
téc do cua truyén dong an dao thuong 1a D = (50+ 300)/1 véi do tron diéu
chinh ¢ = 1,06 va 1,21 va momen khong doi (M = const).

O ché @6 1am viéc xac lap, d6 sai léch tinh yéu cau nho hon 5% khi phu

tai thay doi tir khong dén dinh muc. Pong co can khai dong va ham ém. Téc
d6 di chuyén ban dao cua may tién ¢& nang va may tién dtng can lién hé véi
téc do quay chi tiét dé dam bao nguyén luong an dao.

O may tién ¢& nho thudng truyén dong dn dao dugc thuc hién tir dong co
truyén dong chinh, con & nhitng may tién ning thi truyén dong an dao dugc
thuc hién tir mot dong co riéng 1a dong co mot chiéu cap dién tir khuéch dai
may dién hoic bo chinh Iuu c6 diéu khién.

Truyén dong phu: Truyén dong phu ciaa may tién khong yéu cau diéu

chinh téc do va khdng yéu cau gi dic biét nén thuong s dung dong co
khong dong bo roto 1dng soc két hop véi hop toe d6 gdc cua chi tiét oct theo luat
hyperbol: wct.D = const. Sau ddy ta xét mot s6 so do diéu khién dién hinh.
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Hinh 2-8 Cac so d6 diéu khién duy tri tc do cat 1a hang sb (v = const)
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Pattric duong Kinh chi tiét gia cong khi tién mit dau 1a bién tré Dp. Con
truot ciia no lién hé véi ban dao qua bo diéu tbc P. Pham vi di chuyén 16n
nhét caa con truot s& twong tng véi dudng kinh 16n nhat cua chi tiét gia
cong trén mat may. Pién ap dat lén bién tré Ro duoc lay tir may phat toc
FT1 ti 18 vai tbe d6 goc cua chi tiét, vi vay Up~ metD. Dién ap dit 18n bién
tré Rv 1a dién &p on dinh. Dién 4p lay & con truot cua Ry s& ti 18 vai toe do
Cat.

Hiéu dién &p & cac dau con truot cua bién tro Rv va Ro 1a Uv-Ub dugc

dit vao role 3 vi tri RTr2. Ro le ndy s& diéu khién dong co bX dat tdc do
quay cua dong co chinh BC.

Khi khai dong, bién tré Rc & vi tri twong ang véi tée d6 goc mam cap

nhé nhat, con Up = 0. Sau khi khoi dong, dong co chinh (role KT hoic KN
tac dong), do tiép diém RTr2(T) kin nén role RT tac dong, dong co DX quay
theo chiéu thuan &ng vai sy ting toc cua dong co chinh va dién 4p may phat
tbc FT1. Khi dién ap Up=Uy, role RTr2 mét dién nén RT ngét nén dong co
bX diung dugc ham dong nang.

-

bc do cua dong co chinh s& twong tng Vai toe do cit dit trudc va vi tri

ban dao khi bat dau gia cong.

Khi gia céng, ban dao di chuyén téi tim, con trugt cua bién tra di chuyén
vé hudng giam Ub, do d6 role RTr2, RT lai tac dong; dong co BX lai quay
theo chiéu ting tdc d6 dong co truc chinh, nhu vay duy tri duoc dién &p
Up~oct.D 12 hiang sb. Khi tbc do goc dong co chinh dat gi4 tri 16n nhat, cong
tac hanh trinh 1BK tac dong, dong co DX ding quay.

Khi dirng mam ciap, role RTr2 tic dong twong tng vai tiép diém RTr2(N)
dong va dong co DX quay theo chiéu giam téc do dong co chinh, con trugt
bién tré' Re duogc di chuyén vé vi tri ban dau, cdng tic hanh trinh 2BK s& bi
tac dong dirng dong co bX.

-

6c do cat duge duy tri khong doi vai do chinh xac phu thuge do chinh

xé&c ché tao bo phan lién hé gitra ban dao va bién tré Rp, muc do tuyén tinh

cta dac tinh bién tré Ro va phat téc, 6 nhay diém khong cua role cuc tinh
4



RTr2, va do 6n dinh cua cac théng s cua so db khi nhiét do va dién ap luéi
thay doi.
3.U'ng dung cu thé vao mdy tén va may phay thuc té tai cac xwdng co khi

Ung dung thuc té clla may tién:

@ Trong nhitng phwong phap ché tao chi tiét cho cac loai may, co ciu, khi cu, ciing

nhw cho cic san pham khac, phwong phap cit got dwoc sit dung réng ri nhat doé

12 phwong phap Tién, Phay, Bao, Nguéi, Khoan, Mai ...

® Thuc chit ciia phwong phap cit got 1a tao nén nhitng bé miat méi biang cac lam

bién dang, sau d6 b6t di nhitng l16p kim leai bé mit dé tao thanh phoi. Cac chi

tiét thwong 1a trin xoay nhu truc, Puli, banh ring va cic chi tiét khac, déu dwoc

gia cong trén may tién, hinh thirc ny dwoc goi la gia cong tién.

® MaAy tién la loai may cit kim loai dwoc diing réng ri nhat dé gia cong cac chi tiét

trin xoay, cc chi tiét dinh hinh, my tién chiém khéang 40% - 50% s6 lwong may

cit kim loai trong phan xwéng co khi, véi nhiéu chiing loai va kich thwéc khac

nhau.
Ung dung thyc té cua may phay:
May phay co khi ra doi da dap img duoc rat nhidu nhu cau cia con ngudi va duoc tng

dung vao thyc té trong doi song nhu sau:

® Ung dung trong gia cdng, cat got cac chi tiét dé tao thanh nhitng san pham theo
khuén duc dap ung duoc nhu cau caa khach hang.

® May phay dugc tng dung trong nganh gia céng va san xuat dé gia dung.

® Duoc ung dung hoat dong & trong céc cong ty ché tao cac chi tiét va phu ting may
mac, thiét bi.

® C0 thé ung dung trong cat got, phay cac vat dung duoc 1am tir gd va dugc ung dung
trong nganh ché bién d6 go. Giup con ngudi diéu khién trong linh viuc cham khic cac

hoa tiét, cac chi tiét gd.

4. Phan mém md phong vé hoat ddng ctia mach dé.

CADe-SIMU la mét phan mém v& mach va md phong mach dién cong nghiép da duoc

viét hoa. Giao dién cia phan mém nhu sau :
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Phan mém tién 16i trong viéc vé cac so do mach dién cong nghiép, dugc hd tro day du
cac ki hiéu cua cac thiét bi dung trong céng nghiép nhu ngudn vao, contacto, Aptomat,
Role, motor... Viéc dua ra so d6 diéu khién trong cong nghiép kha don gian ddi véi phan
mém nay, gilp V& mach nhanh chéng va dong thoi c6 thé md phong.

Tién loi & phan mém 1a da duoc viét hoa nén rat dé s dung. Céc ban cd thé tim duoc su

tién lgi trong phan mém chuyén dung vé mach céng nghiép nay.
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