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Linh vue ky thuat dwgc dé cip

Séng ché dé cap dén phuong phap didu khién mach din dong ddng co mo td
va mach din d6ng dong co md t6.

Tinh trang ky thuit ciia sing ché

Vi dy, trong trudong hop tai trong clia dong co md t6 16n (vi dy, trudng hop
xuét hién khoa déng co mé to trong d6 dong co md t6 dimng lai trong khi dugc cip
dién lai) trong mach dan dong dong co mo t6 ma din dong dong co moé 6, dong
dién 16n hon dong dién din dong thong thudng dugc dua vao mach ciu. Pidu nay
c6 thé 1am hong mach cau.

Vi dy, bang doc quyén sang ché Nhat Ban sb 4738287 va cong bd bing
sang ché Nhit Ban sb 6-22444 bdc 16 cac mach din dong dong co mod t6 théng
thuong dé do viéc dong co mé td ¢6 bi qué tai hay khong bing cach do dong dién
qua tai chay qua mach cau (Fig. 5).

Hé thong din dong dong co mé t6 thong thuong 1000A bao gdm déng co
md 6 "M", cam bién roto "RC", 4c quy "B", cong téc chinh "SW1", cong tic khoi
dong "SW2" va mach din dong dong co mé t6 100A, vi du (Fig. 5).

Dong co md t6 "M" 12 ddng co md t6 khong chdi dién ba pha. Trong trudng
hop ndy, dong co mé td "M" gdm stato dugc lip cudn day "W1" (cudn day pha W),
cudn day "W2" (cudn day pha U) va cudén day "W3" (cudn diy pha V) va réto.

Céc cudn day "W1" dén "W3" duoc ndi voi nhau & mot dau ctia chung.

Cam bién roto "RC" duogc bd tri bén trong stato cta dong co md t6 "M"
hodc vé bén ngoai cua dong co mé té6 "M", vi du.

Mach din dong dong co mod t6 100A bao gém cuc 4c quy tht nhat "TB1",
cuc dc quy tht hai "TB2", cuc cong téc thir nhit "TSW1", cuc cong tic thir hai
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"TSW2", cuc cudn day thir nhit "TW1", cyc cudn day thir hai "TW2", cuc cudn day
thir ba "TW3", mach cau "BC", b tién din dong "PD", CPU 101A, mach cép dién
"VC", mach vao "IN", mach do dién 4p "VD", mach do dong dién 102A va dién tr&
do "R", vi du (Fig. 5).

Cuc cudn déy thit nhat "TW1" dugc ndi v6i dau con lai ctia cudén day "W1"
cua dong co mé t6 "M".

Cuc cuén day thir hai "TW2" dugc ndi véi diu con lai ciia cudn day "W2"
cua dong co md t6 "M".

Cuc cudn day thir ba "TW3" dugc ndi véi dau con lai ctia cudn day "W3"
cua dong co mo t6 "M".

Cuc 4c quy thir nhat "TB1" duogc ndi véi cuc duong ctia ic quy "B" va mot
dau cua cong tc chinh "SW1", ma dugc bat va tit theo su diéu khién coa nguoi
dung.

Cuc 4c quy tht hai "TB2" duoc ndi véi cuc 4m cia dc quy "B".

Cuc cong tic thir nhit "TSW1" dugc ndi v6i ddu con lai cua cdng tc chinh
"SW1" va mot dau cla cdng tic khoi dong "SW2", ma duoc bat va tit theo su didu
khién ciia ngudi dung.

Cuc cong tic thir hai "TSW2" duoc ndi voi ddu con lai ctia cong tic khoi
dong "SW2".

Mach do dién ap "VD" dwoc ciu hinh d& do dién 4p 4c quy "VB" ciia c
quy "B" dua trén dién 4p tai cuc dc quy thu nhit "TB1".

Mach do dong dién 102A duge cdu hinh d& do dong dién qua tai chay qua
dién trg do "R".

Mach cép dién "VC" duoc cdu hinh ¢ cép ning lugng dién tir &c quy "B",
ma dugc dua vao d6 thong qua cuc cong tic thir nhit "TSW1" khi cong tic chinh
"SW1" bét, dén CPU 101A d& kich hoat CPU 101A.
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Mach vao "IN" dugc ciu hinh dé dua vao CPU 101A théng tin v& cong téc
lidu cong tic khoi dong "SW2" & trang thai bat hay khong, dua trén tin hiéu tai cuc
cong tic thir hai "TSW2".

Mach cau "BC" 14 mach cdu ba pha. Mach ciu "BC" duoc ndi gitta cuc 4c
quy thtr nhat "TB1" va cuc ic quy thir hai "TB2" va duoc cAu hinh d& din dong
dong co mo t6 "M" qua cong doan cip dién trong d6 dong dién din dong duoc cip
cho dong co mé t6 "M" dé cép dién cho cac cudn day “W1” dén “W3” cua dong co
mo td "M".

Mach ciu "BC" bao gdm c4c phin tir cong tic "Q1", "Q2", "Q3", "Q4",
"Q5" va "Q6", dugc tao thanh bdi c4c tranzitor nMOS.

B6 tién din dong "PD" dugc cdu hinh dé dua ra dién ap di€u khién vao
mach cau "BC" d¢ diéu khién coéng doan cip dién cua mach cau "BC" (ndi cach
khéc, cong doan dua ra tin hiéu din dong cuc cira).

CPU 101A duoc ciu hinh dé didu khién hoat dong ctia mach cdu "BC" bing
cach diéu khién dién &p diéu khién dua ra béi bo tién dan dong "PD" dua trén dién
&p ac quy "VB" do dugc boi mach do dién ép "VD" va dong dién do dugc bdi mach
do dong dién 102A.

CPU 101A duge céu hinh dé x4c dinh liéu cong tic khdi dong "SW2" ¢6 &
trang thai bat hay khong dya trén thong tin v& cong tic dua vao tir mach vao "IN".

Mach din dong dong co mé t6 100A ¢ chu tao nhu da mé ta & trén thuc
hién cong doan diéu khién sau dy (Fig. 6). Trong Fig. 6, cac budc "SX" va "SY" la
céc cong doan didu khién boi ngudi dung dé bat va tit cong tic chinh "SW1". Céc
budc "Sla" dén "S6a" 1a cic cong doan didu khién thuc hién bdi CPU 101A cua

mach dan dong dong co mé t6 100A.

Nhur thé hién trong Fig. 6, trong trudng hop cong tic chinh "SW1" & trang
thai bat trong budc "SX", CPU 101A x4c dinh liéu cong tic khoi dong "SW2" ¢6 &
trang thai bat hay khong (budc "S1a").
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Trong trudng hgp CPU 101A x4c dinh trong budc "S1a" ring cong tic khai
dong "SW2" & trang thai bat, CPU 101A sau d6 bét diu cong doan cip dién cua
mach cau "BC" & din dong dong co md t6 "M" (budc "S2a").

Sau khi dong co md t6 "M" dugc din dong trong budc "S2a", CPU 101A
do liéu dong co mo t6 "M" d4 dirng quay hay chua (budc "S3a").

Trong trudng hop CPU 101A khong do dugc trong budc "S3a" ring dong
co md t6 "M" da dimg quay, CPU 101A sau d6 xac dinh liéu c6 do dugc dong dién
qua tai hay khong (budc "S4a").

Trong trudong hop CPU 101A x4c dinh trong budc "S4a" ring da do duoc
dong dién qua tai, CPU 101A sau d6 xc dinh liéu khoang thoi gian do dinh trude
da tr6i qua hay chua (budc "S5a").

Trong truong hop CPU 101A xac dinh trong budc "S5a" ring khoang thoi
gian do dinh truéc di tréi qua, CPU 101A sau d6 dimg coéng doan cép dién cua
mach ciu "BC" dé dimg din ddng dong co md t6 "M" (budc "Sé6a").

Sau khi dirng dan dong dong co mé t6 "M" trong budc "S6a", trong truong
hop cong tic chinh "SW1" khong tit trong budc "SY", CPU 101 quay trd lai bude
"Sla".

Trong truong hgp CPU 101A xéc dinh trong budc "S1a" ring cong tic khoi
dong "SW2" khong bat, CPU 101A tién hanh dén budc "SY".

Trong truong hop CPU 101A khéng do duoc trong bude "S3a" ring dong
comd td "M" da dimng quay, CPU 101A tién hanh dén budc "S6a".

Trong truong hop CPU 101A x4c dinh trong budc "S4a" ring khong do
duoc dong dién qué tai, CPU 101A tién hanh dén bude "SY™.

Trong truong hop CPU 101A xéc dinh trong buéc "S5a" ring khoang thoi
gian do dinh trudc chua trdi qua, CPU 101A tién hanh dén budc "SY".

Theo cach nay, néu mach dan dong dong co md t6 thong thuong 100A do
dugc dong dién qué tai, mach dan dong dong co mo t6 100A dimg din dong dong
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co md t6 "M" dé tranh gy hong cho dong co mé t6 "M" va thiét bi dwoc din dong
bdi dong co m6 té6 "M" (Fig. 6).

Tuy nhién, mach din dong dong co mb t6 théng thuong 100A bao gém dién
tré do "R" va mach do dong dién 102A nhu d3 mé ta & trén (Fig. 5). Dién tré do "R"
va mach do dong dién 102A c6 céc vin dé 1 ching kha dt va 1am ting s lwong
linh kién ctia mach.

Bin chit ky thuit clia séng ché

Phuong phép diéu khién mach din dong dong co mé t6 theo phwong 4n 1a
khia canh cua sang ché, mach din dong dong co mo t6 bao gdm cuc ¢ quy tht nhét
dugc ndi v6i cuc duong cta ic quy va dAu thi nhit ciia cong tic chinh, ma duoc bat
va tdt theo su diéu khién ciia ngudi ding, cuc dc quy tht hai duge ndi véi cuc 4m
cua dc quy, cuc cong tic thir nhét dugc ndi voi du thir hai cia cong téc chinh va
dau thtr nhét cia cong tic khoi dong, ma duoc bat va tit theo sy didu khién cua
ngudi dung, cuc cong tic thir hai duge ndi véi dau thit hai cia cong tic khoi dong,
mach cdu duoc nbi gifta cuc ic quy thir nhat va cuc 4c quy thit hai va din dong
dong co md t6 qua cong doan cép dién trong d6 dong dién dn dong duge cép cho
dong co mo t6 dé cép dién cho cudn diy cua doéng co mé to, bd tién din dong dé
dua ra dién ap didu khién cho mach ciu @8 didu khién cong doan cép dién cuia mach
céu, CPU dé diéu khién dién 4p didu khién dua ra tir bd tién din dong dé didu khién
hoat dong ctia mach cdu, mach do dién ap dé do dién ap 4c quy ctia &c quy dya trén
dién ép & cuc dc quy thir nhét, mach cip dién dé cung cp ning lwong dién tir ic quy,
ma dugc dua vao d6 qua cuc cong tic tht nhit khi cong tic chinh bat, dén CPU 48
ca‘ip dién cho CPU, va mach vao tht nhit & dwa @&n CPU théng tin vé cdng tic litu
cong tic khoi dong c6 & trang thai bat hay khéng, phuong phép bao gdm:

buéc thir nhit cho phép dan dong dong co mo t6 trong trudng hop cong tic
chinh ¢ trang thai bat;

budc thir hai mach do dién 4p do dién ap dc quy;

budce tht ba tinh thoi gian gi¢i han din dong dong co md td dua trén dién
&p ic quy do duoc trong budc thit hai;

budc thit tu tinh thoi gian cAm din dong dong co mé t6 dua trén dién 4p dc
quy do dugc trong budc thir hai;

budc thir ndm xéc dinh liéu c6 cho phép dan dong dong co mé t6 hay khong
sau khi tinh dugc thoi gian gi6i han din dong dong co mo t6 va thoi gian cAm din



20518

déng dong co mo t6 trong budc thir ba va budc thir tu;

budc thir sdu xac dinh liéu cong tic khoi dong cé & trang thai bat hay khong
trong trudng hop xéc dinh dugc trong budc thir nim ring cho phép din dong dong
co mo to;

budc thir bay bét dau cong doan cép dién cta mach cau dé din dong dong
co md td trong trudng hop xdc dinh dwoc trong budc thi sdu ring cong tic khai
dong & trang thai bat;

budc thir tam do liéu dong co md t6 dd dimg quay hay chua sau khi din
ddng ddng co mo td trong bude thir bay;

budc thir chin x4c dinh liéu thoi gian gidi han din dong dong co mo t6 da
troi qua hay chua ké tir luc bit ddu cong doan cép dién ctia mach cdu trong trudng
hop do dugce trong bude thir tm ring dong co mo 6 di dimg quay;

bude thit mudi dimg cong doan cép dién ctia mach cau dé dimg din dong
dong co md t6 trong treong hop xac dinh dugc ring thoi gian giéi han din dong
dong co mo t6 da trdi qua ké tir khi bit ddu c6ng doan cép dién ciia mach ciu; va

budc thr mudi mot cdm din dong dong co mé o sau khi thoi gian gidi han
din dong dong co mé t6 di troi qua.

Trong phuong phap diéu khién mach dan dong dong co mé 1o,
phuong phép trd lai budc thir hai trong trudng hop khong do dugce trong
bude thir tdm ring dong co mé t6 di dimg quay.

Trong phuong phap diéu khién mach din déng dong co md t6,
phuong phap trd lai budc thir hai trong trudng hop xac dinh dugc trong
bude thir chin ring thoi gian gidi han din dong dong co mé o chua troi qua.

Trong phuong phap diéu khién mach din dong dong co mb to,
phuong phép try lai bude thir hai sau khi cAm din dong dong co mo to
trong budc thir mudi mot.

Trong phuong phap diéu khién mach din dong dong co md t6,

phwong phép bao gdm thém:

budc thr muoi hai xac dinh li¢u thoi gian cim dan dong dong co md t6 da
tr6i qua hay chua k& tir khi cAm din dong dong co mé to trong truong hop xac dinh
duoc trong budc thir ndm ring khong cho phép din dong dong co mé to,

trong d6, phuong phép trd lai budc thr hai trong trudng hop xéc dinh duoc
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trong budc thtt mudi hai ring thoi gian cAm din dong dong co mé td chua trdi qua
ké tir khi cdm din dong dong co md to.

Trong phuong phép diéu khién mach din dong dong co mé to,

phuong phap bao gbm thém:

budc thir mudi ba cho phép din dong dong co md 6 trong trudng hop xac
dinh dugc trong budc thir mudi hai ring thoi gian cAm din dong dong co md t6 da
tréi qua,

trong d6, phuong phap trd lai bude th hai sau khi cho phép din dong dong
co md t6 trong bude thir mudi ba.

Trong phuong phép diéu khién mach din dong dong co mé to,

phuong phép bao gdm thém:

budc tht mudi bén dimg cong doan cép dién cta mach ciu dé dimg dén
dong dong co moé t6 trong trudng hop xé4c dinh dugc trong bude thir sau ring cong
tac khoi dong khong & trang thai bat.

Trong phuong phép diéu khién mach din déng dong co mé to,
phuong phdp trd lai bude tht hai sau khi dimg cong doan cip dién cua
mach ciu dé dimg dén dong dong co mé to trong budc thir mudi bén.

Trong phwong phép diéu khién mach din dong dong co md to,
thoi gian gi6i han dan dong dong co md t6 dugc thiét 1ap giam xudng khi
dién ap ac quy do duoc ting 1én va ting 1én khi dién &p dc quy do duoc giam xudng.

Trong phuong phép didu khién mach din dong dong co mé to,

thoi gian gidi han dan dong dong co md t6 va thoi gian cAm din dong dong
co mo t& duge higu chinh dya trén nhiét do bén ngoai cia mach din dong dong co
mé 6 duge do bdi cam bién nhiét.

Trong phuong phép diéu khién mach din dong dong co mo to,
dong co md t6 1a dong co mo t6 khong chdi dién ba pha, va mach ciu la
mach ciu ba pha.

Trong phuong phép diéu khién mach din dong dong co md t6,
mach céu thuc hién cdng doan cép dién theo chu trinh cép dién 120 do @



20518

din dong dong co mo to.

Trong phuong phap diéu khién mach dén déng dong co mo t6,
thoi gian cAm din dong dong co mo t6 duge thiét 1ap gip dbi thoi gian gisi
han din dong dong co mo tb.

Mach dan dong ddng co md té theo phwong 4n 1a mot khia canh cia sang
ché, bao gbm:

cuc dc quy thtr nht dugce ndi véi cuc duong ciia ic quy va diu tht nhit cua
cong tdc chinh, ma duoc bat va tit theo su diéu khién cua nguoi dung;

cuc 4c quy thir hai dugc ndi voi cye 4m cia dc quy;

cuc cong tic thir nhit dwoc ndi voi ddu thir hai ctia cong téc chinh va diu
thir nhit clia cong tic khdi dong, ma dugc bat va tit theo su diu khién cua ngudi
dung;

cuc cong tic tht hai duge néi voi ddu thir hai ciia cong tic khoi dong;

mach ciu duoc nbi gitra cuc fc quy thtr nhit va cuc ic quy thir hai va dan
dong dong co md t6 thong qua cong doan cép dién trong d6 dong dién din dong
duoc cép dén déng co mo té dé cép dién cho cudn day cta dong co mo to;

bo tién din dong d& dua ra dién 4p didu khién dén mach ciu @ diéu khién
cong doan cép dién cua mach céu;

CPU dé diéu khién dién 4p diéu khién dua ra tir b6 tién din dong @& diéu
khién hoat dong ctia mach ciu;

mach do dién 4p ¢ do dién 4p 4c quy cua ic quy dwa trén dién &p & cuc ic
quy thir nhit;

mach cip dién dé cép ning luong dién tir &c quy, ma duoc dua vao d6 qua
cuc cong tic thi nhét khi bt cong tic chinh, dén CPU dé c4p dién cho CPU; va

mach vao thir nhit ¢ dua dén CPU thong tin vé cong tic liéu cong téc khoi
dong & trang thai bat hay khong,

trong d6, CPU thuc hién cac budc bao gém:

budc thtt nhit cho phép din dong dong co md to trong trudng hop cong tic
chinh & trang thai bat;

budc thir hai mach do dién ap do dién ap 4c quy;

budc thir ba tinh thoi gian gi6i han din dong dong co md t6 dua trén dién
ap dc quy do dwoc trong budc thit hai;

budc thir tu tinh thoi gian cdm dén dong dong co mé t6 dya trén dién ap Ac
quy do dugc trong budc tha hai;
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budce thit ndm x4c dinh liéu c6 cho phép din dong dong co md t6 hay khong
sau khi tinh dugc thoi gian giéi han din dong dong co mo t6 va thoi gian cAm dan
ddng ddng co md t6 trong budce thir ba va bude thir tu;

budc thir sdu xéc dinh li¢u cong tac khoi dong cé & trang thai bat hay khong
trong trudng hop xac dinh dugc trong budc thir nim ring cho phép din dong dong
co mo to;

budc tht bay bt dau cong doan cip dién cia mach ciu @ din dong dong
co md t6 trong trudng hop xac dinh dugc trong budc thir sdu ring cong tic khéi
dong & trang thdi bat;

budc thit tim do lidu dong co md td d3 dimg quay hay chua sau khi dan
dong dong co mo t6 trong budc thir bay;

budce thit chin xac dinh liéu thoi gian giéi han din dong dong co mé to da
tr6i qua hay chua ké tir khi bit diu cong doan cép dién ctia mach ciu trong trudng
hop do duge trong budc thir tim ring dong co mé o di dimng quay;

budc thtr mudi dimg cong doan cip dién cta mach cdu dé dimg din dong
dong co md to trong trudng hop xé4c dinh duge ring thoi gian gioi han din dong
dong co mo to da trdi qua ké tir khi bit dau cong doan cép dién cta mach clu; va

budc tht mudi mot cim din ddng déng co mé 6 sau khi thoi gian giéi han
din dong dong co md t6 da troi qua.

Phuong phép diéu khién mach din dong déng co mé t6 theo khia canh cta
sang ché bao gdm budc thir nhat cho phép din dong dong co md to trong trudng
hop cong tic chinh & trang thai bat, buée thir hai mach do dién 4p do dién ap &c quy,
budc thtt ba tinh thoi gian giéi han dan dong dong co md t6 dua trén dién ap dc quy
dod dugc trong bude thit hai, bude thit tu tinh thoi gian cAm din déng dong co mé td
dua trén di€n ap 4c quy do dugc trong budc thir hai, budc thir nim xac dinh liéu c6
cho phép dan dong dong co md t& hay khong sau khi tinh dwoc thoi gian gioi han
din dong dong co md to va thoi gian cAm din dong dong co mo to trong budc thi
ba va budce thir tu, budce thir sdu xac dinh liéu cong tic khoi dong c6 & trang thai bat
hay khong (dwa trén thong tin vé& céng tic) trong trudng hop xac dinh duogc trong
bude thir nim rang cho phép din dong dong co md 6, budce thir bay bat dau cong
doan cép dién cta mach ciu dé din dong dong co mé to trong trudng hgp xac dinh
duoc trong bude thir sdu ring cong tic khdi dong & trang thai bat, bude tha tam do
liéu dong co md t6 di ding quay hay chua sau khi ddn dong dong co mé td trong
bude thir bay, bude thir chin xac dinh liéu thoi gian giéi han din dong dong co mod
t6 da tréi qua hay chwa ké tir khi bét diu céng doan cép dién cua mach ciu trong

-10-
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truong hop do duoc trong budce thi tim ring dong co mo to di dimg quay, budc thir
mudi dimg cong doan cdp dién clia mach ciu dé dimg din dong dong co mo 6
trong truomg hop xac dinh duge ring thoi gian gidi han din dong dong co mo t6 da
trdi qua ké tir khi bét diu cong doan cdp dién ciia mach ciu, va budc thir mudi mot
cAm din dong dong co mo t6 sau khi thoi gian gidi han din dong dong co md t6 da
tréi qua.

Do d6, phuong phép diéu khién mach din dong déng co mé t6 theo séng
ché khong cin dién tr& do va mach do dong dién va do d6 1am giam chi phi san xuét
va s6 lugng linh kién ctia mach din déng dong co md td.

Ngoai ra, theo phuong phép diéu khién mach din déng dong co mé t6 cia
sang ché, thoi gian gidi han din déng déng co md t6 va thoi gian cdm din dong
dong co mé t6 dugc thiét 1ap dwa trén dién 4p ic quy, do d6 c6 thé diéu khién dong
co md t6 dimg lai thuén loi hon, va lam giam kha ning hong mach cau.

Mo ta van tat cac hinh vé

Fig. 1 1a so dd thé hién vi du vé& c4u hinh cta hé thdng din dong dong co
md t6 1000 theo phwong 4n thir nhét, 1a mét khia canh cua sang ché.

Fig. 2 14 so dd thé hién vi du v& mdi quan hé gitta thdi gian giéi han dan
dong déng co md t6 va dién ap c quy.

Fig. 3 12 so d6 thé hién vi du v& thoi gian gidi han din dong dong co mé t6
va thoi gian cdm din dong dong co mb to.

Fig. 4 14 Iuu db thé hién vi du vé phuong phap diéu khién mach din dong
dong co mé t6 100 thé hién trong Fig. 1.

Fig. 5 12 so dd thé hién vi du vé& cAu hinh thong thuong cta hé théng dan
dong dong co md t6 1000A.

Fig. 6 1a Iuu dd thé hién vi du vé phuong phap diéu khién mach din dong
dong co md t6 100A thé hién trong Fig. 5.

M5 ta chi tiét sang ché

Sau day, phuong 4n cla sang che s& dugc mo ta vdi sy tham chi€u dén cac
hinh V€.
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Phuong 4n s& dwoc mé ta trong treong hop dong co mé t6 khong chdi dién
"M" 13, vi du, dong co mé t6 khong chéi dién ba pha.

Phuong an thi nhat

Fig. 1 13 so dd thé hién vi du vé cu hinh ctia hé théng din dong dong co
mb t6 1000 theo phwong 4n thir nhét, 14 mot khia canh cua sang ché. Fig. 2 12 so d6
thé hién vi du v& mbi quan hé giita thoi gian gi6i han din dong dong co md t6 va
dién &p ic quy. Fig. 3 14 so d6 thé hién vi du vé thoi gian giéi han din dong dong co
mo t6 va thdi gian cdm din déng dong co mo to.

Nhu thé hién trong Fig. 1, hé thng din dong d6ng co mé t6 1000 bao gdm,
vi du, dong co md t6 "M", cam bién roto "RC", 4c quy "B", cong tic chinh "SW1",
cong tic khdi dong "SW2", cam bién nhiét "TC" va mach din dong dong co mod td
100.

Nhu thé hién trong Fig. 1, ddng co mo t6 "M" 13, vi dy, dong co mo t6
khong chéi dién ba pha. Trong trudng hop ndy, dong co mé t6 "M" ¢6 stato dwoc bd
tri cudn day “W1” (cudn day pha W), cudn day "W2" (cudn day pha U) va cudn day
"W3" (cudn day pha V) va roto.

Céac cudn day “W1” dén “W3” dugc ndi véi nhau & mot dau ctia chung.

Cam bién réto "RC" dugce bd tri bén trong stato cuia dong co mb t6 "M"
hogc vd bén ngoai cua dong co mo t6 "M", vi du.

Cam bién réto "RC" duge cau hinh d€ do cyc tir cta réto cua ddng co mo to
"M". Cam bién réto "RC" dua ra tin hi€u xung tham chiéu twong Gng véi vi tri quay
cua cyc tlr cua roto cia dong co mé t6 "M", vi du.

Vi dy, cam bién roto "RC" 1a phén tir hi€u g Hall dé do cuc tir cia roto
cta ddng co mo t6 "M".

Cong tdc chinh "SW1" dugc cdu hinh dé bat va tit theo sy diéu khién cua
nguoi dung.

Céng tic khdi dong "SW2" ciing dugc cAu hinh dé bat va tit theo sy didu
khién ctia ngudi ding.
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Cam bién nhiét "TC" dugc cdu hinh dé do nhiét 6 bén ngoai mach din
dong dong co md t6 100 va dua ra tin hidu thong tin nhiét d6 bao gém théng tin vé
nhiét 46 bén ngoai ctia mach din dong dong co md t6 100.

Nhu thé hién trong Fig. 1, mach dén d6ng dong co md t6 100 bao gdbm cuc
4c quy tha nhit "TB1", cuc 4c quy thir hai "TB2", cuc cong tic thir nhat "TSW1",
cuc cong tic thi hai "TSW2", cuc cam bién nhiét "TTC", cuc cudn day thir nhét
"TW1", cuc cufn day thir hai "TW2", cuc cudn day thir ba "TW3", mach cau "BC",
b6 tién dan dong "PD", CPU 101, mach cép dién "VC", mach vao thir nhit "IN1",
mach vao thir hai "IN2" va mach do cuc tir "MD", vi du.

Cuc cudn day thi nhit "TW1" duoc ndi voi dau con lai ciia cudn day "W1"
cua dong co md to6 "M".

Cuc cudn day tht hai "TW2" duoc ndi v6i diu con lai cia cudn day "W2"
ctia dong co md to6 "M".

Cuc cudn day thr ba "TW3" dugc nodi vdi dau con lai cua cudn day "W3"
cua dong co md td6 "M".

Cuc 4c quy thir nhit "TB1" dugc ndi véi cuc dwong cia dc quy "B" va mot
déu cua cong tic chinh "SW1", ma duogc bat va tit theo sy diu khién cla nguoi
dung.

Cuc 4c quy tht hai "TB2" dugc ndi véi cuc 4m cua 4c quy "B".

Cuyc cam bién nhiét "TTC" dugc ndi véi du ra ctia cam bién nhiét "TC" va
dugc ciu hinh d& nhan tin hiéu thong tin nhiét d6 bao gém thong tin v& nhiét 46 bén
ngoai do duoc boi cam bién nhiét "TC".

Cyc cong tic thir nhat "TSW1" dugc nbi v6i ddu con lai cia cong tic chinh
"SW1" va mot dau cia cong téc khéi dong "SW2", ma dugc bat va tit theo sy didu

khién cta ngudi dung.

Cuc cong tic thtt hai "TSW2" duge ndi voi ddu con lai cia cong tic khoi
dong "SW2".
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Mach do dién ap "VD" dugc cAu hinh dé do dién ap ac quy "VB" cla 4c
quy "B" dua trén dién 4p & cuc 4c quy thir nhat "TB1".

Mach cép dién "VC" duoc cAu hinh @ cp ning luong dién tir ¢ quy "B",
ma dugc dua vao d6 qua cuc cong tic thir nhit "TSW1" khi cdng tic chinh "SW1"
bat, dén CPU 101 @ kich hoat CPU 101,

Mach vio thir nhit "IN1" duoc cAu hinh d& dua dén CPU 101 thong tin vé
cong tic liéu cong tic khoi dong "SW2" ¢6 & trang thai bat hay khong, dua trén tin
hiéu & cuc cong tic thir hai "TSW2".

Vi du, trong truong hop cong tic khai dong "SW2" va cong tic chinh
"SW1" da bat, cuc c quy "VB" dugc dua vao mach vao thir nhit "IN1" qua cuc
cong téc thir hai "TSW2". Tuong tng véi dién ap c quy "VB", mach vao thtr nhit
"IN1" sau d6 dwa dén CPU 101 théng tin vé cong tic chi ra ring cong tic khoi dong
"SW2" & trang théi bat.

Mt khéc, trong truong hop cong tic khai dong "SW2" & trang thai tit, dién
ap 4c quy "VB" khong dugc dua vao mach vao thir nhit "IN1" qua cuc cong téc thir
hai "TSW2" (trang thai tu do). Tuong tmg v6i dién 4p & cuc cong tic thw hai
"TSW2", mach vao thit nhit "IN1" sau d6 dua dén CPU 101 thong tin vé cong tic
chi ra ring cong tic khdi dong "SW2" & trang thai tit.

Mach vao thir hai "IN2" duogc ciu hinh d& nhan tin hiéu thong tin nhigt do
qua cyc cam bién nhiét 46 "TTC" va dua ra thong tin chira trong tin hiéu thong tin
nhiét d6 ¢&én CPU 101.

Mach do cyc tir "MD" duge cdu hinh d& do vi tri quay cua cyc tir ctia roto
clia dong co m6 t6 "M" dua trén tin hiéu xung tham chiéu twong tmg véi vi tri quay
clia cuc tir ctia rdto cia dong co mé td "M" dua ra tir cam bién roto "RC". Mach do
cuc tir "MD" con dugc cAu hinh dé dua ra két qua do vi tri quay cta cyc tir dén
CPU 101.

Nhu thé hién trong Fig. 1, mach cdu "BC" 14 mach ciu ba pha, vi du. Mach
cau "BC" duoc ndi gitta cuc dc quy thir nhat "TB1" va cuc 4c quy thit hai "TB2" va
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duoc cAu hinh dé dén dong dong co md t6 "M" qua cong doan cép dién trong d6
dong dién din dong dugc cip vao dong co mé to "M" dé cip dién cho céc cudn day
“W1” d¢én “W3” ciia dong co md t6 "M".

Nhu thé hién trong Fig. 1, mach ciu "BC" bao gdm cac phin tir cong tic
"Q1", "Q2", "Q3", "Q4", "Q5" va "Q6", dugc ciu thanh bdi cac tranzitor nMOS.

Trong mach cdu "BC", c4c phén tir cong tic "Q1", "Q2" va "Q3" bd tri &
phia nhénh bén trén thuong dwoc ndi véi cuc dc quy thir nhit "TB1" & cic cuc
mang cua chung.

Céac phan tir cong tic "Q4", "Q5" va "Q6" bd tri & phia nhanh bén dudi
thuong duge ndi voi cuc 4c quy thir hai "TB2" & cac cuc ngudn cla ching.

Cuc ngudn ctia phin tir cong tc "Q1" bd tri & phia nhanh bén trén dugc nbi
v6i cuc mang clla phan tir cong tic "Q4" & phia nhanh bén dudi. Piém két nbi giita
cac phén tr cong téc "Q1" va "Q4" dugc ndi véi cuc cudn day tha nhét "TW1".

Cuc ngudn cta phan tir cong tic "Q2" bé tri & phia nhanh bén trén dugc nbi
v6i cuc mang ctia phan tir cong tic "Q5" & phia nhanh bén dudi. Piém két nbi giita
cac phan tir cong tac "Q2" va "QS5" dugc ndi vai cuc cudn day tha hai "TW2".

Cuc ngudn ciia phan tir cong tic "Q3" bd tri & phia nhanh bén trén dwoc ndi

v6i cuc méng ciia phan tir cong tic "Q6" & phia nhanh bén dudi. Piém két ndi giita
céc phan tir cong tic "Q3" va "Q6" dugc ndi véi cuc cudn diy thi ba "TW3".

MB&i phén tir cong téc "Q1", "Q2", "Q3", "Q4", "Q5" va "Q6" duoc ndi song
song vé6i didt bao vé (khong duoc thé hién)

Ngoai ra, cc phan tir cong tic "Q1", "Q2", "Q3", "Q4", "Q5" va "Q6" cb
thé 1a cac tranzitor ludng cuc ¢ cuc didu khién cach ly (IGBT) hoic tranzitor ludng
cuc thuong.

Céc phén tir cong tic "Q1", "Q2", "Q3", "Q4", "Q5" va "Q6" ddu dugc din

dong boi tin hiéu din dong cuc cira dua ra tir bo tién din dong "PD". Twong tng véi
trang thai ddn déng clia cac phan tir cong tic, dong dién din dong chay qua dong co
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md t6 "M". Sy van hanh cta dong co mé t6 "M" duoc diéu khién theo dong din
dong.

Tire 13, cac tin hiéu din dong cuc cira x4c dinh dic tuyén din dong cua
dong co mo6 t6 "M".

Bo tién din dong "PD" dugc ciu hinh @€ dua téi mach cau "BC" dién 4p
diéu khién dé didu khién cdng doan cap dién cta mach cau "BC" (ndi céch khéc,
cong doan dua ra cac tin hiéu din dong cuc ctra).

CPU 101 duoc cdu hinh dé diéu khién hoat dong ctia mach cau "BC" béng
cach didu khién dién 4p diéu khién dua ra boi bd tién din dong "PD". Vi dy, CPU
101 din dong dong co md t6 "M" bﬁng céch khién mach ciu "BC" thuc hién cong
doan c4p dién theo chu trinh cip dién 120 do.

CPU 101 ciing dwoc ciu hinh @ dugc kich hoat br:ing nang luong dién tir 4c
quy "B", dugc dua vao qua cuc cong tic thir nhit "TSW1" khi cong tic chinh
"SW1" bat.

CPU 101 ciing dugc cdu hinh & thu duoc vi tri quay ciia dong co md t6
"M" (bao gdm chiéu quay, tbc d6 quay va sy dimg quay) dua trén két qua do vi tri
quay cua cuc tir dua ra tir mach do cuc tir "MD".

CPU 101 ciing dugc cau hinh dé xac dinh liéu cong tic khéi dong "SW2" &
trang thai bat hay khong dua trén thong tin vé cong tic dwa vao tir mach vao thir
nhit "IN1".

CPU 101 ciing dugc cdu hinh dé tinh thoi gian gi¢i han din dong dong co
mb t6 "t1" quy dinh khoang thoi gian tir khi bat ddu din dong (cong doan cip dién)
clia dong co mo td "M" dén khi gidi han ddn déng dong co mé t6 "M" trong trudng
hop dong co m6 t6 "M" ding quay trong khi dong co md t6 "M" lai duwoc din dong
(x&y ra cong doan cép dién), dua trén dién ap 4c quy "VB" do dugc bdi mach do

dién 4p "VD".

Thoi gian gi¢i han din dong dong co md t& "t1" duge tinh sir dung bang
tinh hogc tuong tu d& quy dinh mdi quan hé gitta thoi gian gi6i han din dong dong
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co md t6 va dién ap &c quy, ching han nhu bang thé hién trong Fig. 2, vi du.

Nhu thé hién trong Fig. 2, thoi gian giéi han din dong déng co mo o "t1"
dugc thiét 1ap giam xudng khi dién 4p &c quy do dwoc "VB" ting 1én va ting 1én khi
dién &p c quy do duge "VB" giam xubng, vi du.

CPU 101 ciing dugc cu hinh d tinh thoi gian cAm din dong dong co md t6
"t2" d& quy dinh khoang thoi gian trong d6 cAm din dong (cong doan cép dién) cia
déng co mo t6 "M".

Trong trudng hop chu trinh cip dién 120 d6, thoi gian cAm din dong dong

co md to "t2" duoc thiét 1ap gip ddi thoi gian gi6i han din dong dong co mo o "t1",
vi du (Fig. 3).

Cu thé, CPU 101 dugc céu hinh dé hiéu chinh thdi gian gi6i han din dong
dong co md t6 "t1" va thoi gian cdm din dong dong co mé t6 "t2" dua trén thong tin
dua vao tir mach vao thir hai "IN2" (nhiét d6 bén ngodi cia mach din dong dong co
mo t6 100 do dugc bdi cam bién nhiét "TC").

Vi duy, néu nhiét d6 bén ngoai ting, thoi gian giéi han din dong dong co md
t6 "t1" va thoi gian cAm dén dong dong co mé t6 "t2" dwoc hidu chinh ngin di. Néu
nhiét 6 bén ngoai giam, thoi gian gidi han din dong dong co md t6 "t1" va thoi
gian cAm dan dong dong co mo t6 "t2" dugc hi€u chinh dai hon.

Tiép theo, vi du vé& phwong phap diéu khién mach din dong dong co mé t6
100 c6 cAu tao nhu d3 mé ta & trén s& dugc mo ta.

Fig. 4 1a luu d6 thé hién vi du vé phuong phép diéu khién mach din dong
dong co md t6 100 thé hién trong Fig, 1.

Trong Fig. 4, cac budc "SX" va "SY" 1a cic cong doan diéu khién béi ngudi
ding dé bat va tit cong tic chinh "SW1". Céc budc thir nhat &n thtr mudi bén "S1"
dén "S14" 1a cac cdng doan diéu khién thyc hién béi CPU 101 ctia mach din dong

déng co m6 t6 100.

Nhu thé hién trong Fig. 4, trong trudng hop cong tic chinh "SW1" & trang
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thai bat trong budc "SX" (tirc 1a, CPU 101 nhén néng lugng dién tir mach cép dién
"VC" va duoc kich hoat), CPU 101 cho phép din dong dong co md t& "M" (buse
thir nhat "S1").

Sau d6, CPU 101 lam mach do dién ép "VD" do tim dién 4p 4c quy "VB"
(bude tht hai "S2").

Dua trén dién ap &c quy "VB" do dugc trong bude thir hai "S2", CPU 101
tinh thoi gian gi6i han dén dong dong co md t6 "t1" (budce thir ba "S3").

Nhu mé ta & trén, thoi gian gidi han din dong ddng co mé t6 "t1" duge tinh
st dung bang tinh hodc twong tu ma quy dinh mdi quan hé gitta thoi gian gidi han
din dong dong co md td va dién ap &c quy, ching han nhu bang thé hién trong Fig.
2, vidu.

Dua trén dién ap ic quy "VB" do dugc trong bude thir hai "S2", CPU 101
sau d6 tinh thoi gian cAm din dong dong co md t6 "t2" (budc thir tur "S4").

Nhu md ta & trén, thoi gian cdm dan dong dong co md t6 "t2" dugc thiét lap
glp d6i thoi gian gi6i han din dong dong co mod t6 "t1", vi du (Fig. 3).

Budc thir ba "S3" va bude thir tu "S4" c6 thé thuc hién theo thu tu nguoc
lai.

Sau khi tinh thoi gian giéi han din dong dong co mé t6 "t1" va thoi gian
cdm din dong dong co mé t6 "t2" trong budc thir ba "S3" va bude thi tu "S4", CPU
101 x4c dinh liéu c6 cho phép din dong dong co mo t&6 "M" hay khéng (budc thir
ndm "S5").

Trong trudng hgp CPU 101 xéc dinh trong budc thir nim ring ¢ cho phép
din dong dong co mo t6 "M", CPU 101 sau d6 xé4c dinh liéu cong tic khoi dong
"SW2" c6 & trang thdi bat hay khong (dva trén thong tin vé cong tic) (budc thir sau
"86").

Nhu mo ta & trén, CPU 101 xac dinh li€u cong tic khoi dong "SW2" ¢6 &
trang thai bat hay khong dua trén thong tin vé cong tic dua vio tir mach vao thir
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nhéit "IN1".

Trong trudng hop CPU 101 xé4c dinh trong budc sdu "S6" ring cong tic
khoi dong "SW2" & trang thai bat (tirc 13, ngudi ding di chi dinh din dong dong co
md t6 "M"), CPU 101 sau d6 bét dau cong doan cép dién ctia mach ciu "BC" dé dan
dong ddng co mo t6 "M" (budc thir bay "S7").

Sau khi déng co mé t6 "M" dugc din dong trong budc thir bay "S7", CPU
101 do li€u dong co mo t6 "M" da ding quay hay chua (tic 13, li€u dong co mo t6
"M" da vao trang thai khoa dong co mo t6 hay chua) (budc thir tdm "S8").

Nhu mo t4 & trén, CPU 101 xac dinh li€u ddng co m6 t6 "M" dd dung quay
hay chua (li¢u dong co mo t6 "M" da di vao trang thai khéa dong co mo t6) dua trén
két qua do vi tri quay cia cuc tir dua ra tir mach do cuc tir "MD",

Trong trudng hop CPU 101 do dugc trong bude thit tim "S8" ring dong co
md t6 "M" di ding quay, CPU 101 sau d6 x4c dinh liéu thoi gian gi6i han din dong
dong co mo t6 "t1" da troi qua hay chua ké tir khi bt ddu céng doan cép dién cia
mach cau "BC" (budc thit chin "S9").

Trong trudng hop CPU 101 x4c dinh ring thoi gian gii han din dong dong
comd to "t1" da troi qua ké tir khi bat dAu cong doan cAp dién ciia mach ciu "BC",
CPU 101 ding cong doan cép dién cta mach ciu "BC" @& ding din dong dong co
md t6 "M" (budc thit muoi "S10").

Diéu nay 1am cho dong co mé t6 "M" di vao trang thai khoa dong co mé 6,
do d6 c6 thé ngin chin dong dién 16n hon dong dién din dong théng thudng 4p vao
mach cu. tic 13, c6 thé tranh duge viée mach cau "BC" bi héng.

Sau khi thoi gian gi6i han din dong dong co mo t6 "t1" trdi qua, CPU 101
cAm dan doéng dong co mo to "M" (tic 13, cAm cdng doan cép dién cta mach cu
"BC") (budc tht muodi mot "S11").

Nhu mé ta sau ddy, mot khi cAm din dong dong co mé t6 "M", cAm din

dong dong co md t6 "M" cho dén khi thoi gian cAm din déng dong co mé to "t2"
troi qua. Theo cach nay, c6 thé ngin chin dong dién 16n hon dong dién din dong
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thong thudng 4p vao mach ciu véi do tin cdy cao hon.

Sau khi cAm din dong dong co mé t6 "M" trong bude thr mudi mot "S11",
néu cong tic chinh "SW1" khéng & trang thai tit trong budc "SY" (tirc 13, CPU 101
dang nhén nang lugng dién tir mach cép dién "VC" va dugc kich hoat), CPU 101 tr&
lai budc thir hai "S2".

Sau d6, CPU 101 Iénh cho mach do dién ap “VD” do lai dién 4p c quy
“VB” (budc thir hai "S2") va thuc hi¢n cac cong doan trong budc thi ba "S3" va
cac budce sau d6 nhu mo ta & trén.

Trong truong hgp CPU 101 khéng do dugce trong budc thir tam "S8" d3 mo
ta & trén ring dong co mé t6 "M" da ding quay, CPU 101 trd lai bude thi hai "S2".

Sau d6, CPU 101 Iénh cho mach do dién 4p “VD” do lai dién 4p c quy
“VB” (budc thir hai "S2") va thuc hién cac cong doan trong budc thir ba “S3” va
cac budc sau d6 nhu mo ta & trén.

Trong truong hep CPU 101 xac dinh trong budc thit chin "S9" dd mé ta &
trén rang thoi gian giéi han din dong dong co mé t6 "t1" chua trdi qua, CPU 101
trd lai budce thir hai "S2".

Sau d6, CPU 101 I&nh cho mach do dién &p “VD” do lai dién ap 4c quy
“VB” (budc thtr hai "S2") va thuc hién céc cdng doan trong budc thi ba “S3” va
cac budc sau d6 nhu mo ta & trén.

Trong trudng hop CPU 101 xac dinh trong budc thit ndm "S5" dd mo ta &
trén rang khong cho phép din dong dong co mé t6 "M" (tic 13, bj cAm), CPU 101
x4c dinh liéu thoi gian cAm din dong dong co md t6 "t2" da trdi qua hay chua ké tir
khi cAm dan dong dong co mo t6 "M" trong budc thit mudi mdt "S11" dd mo ta &
trén (budc thir muoi hai "S12").

Trong trudng hop CPU 101 xéc dinh trong budc thir mudi hai "S12" ring

thoi gian cAm din dong dong co mo t6 "t2" da troi qua, CPU 101 cho phép din
dong dong co mo t6 "M" (budc tht muoi ba "S13™).

-20-



20518

Trong trudng hop CPU 101 x4c dinh trong budc th mudi hai "S12" ring
thoi gian cAm din dong dong co mé t6 "t2" chua troi qua ké tir khi cAm din dong
déng co mo t6 "M", CPU 101 tr& lai budc thir hai "S2".

Sau khi cho phép din dong ddng co mé t& "M" trong budc thir mudi ba
"S13", CPU 101 tr¢ lai budce thir hai "S2".

Sau d6, CPU 101 I€nh cho mach do dién 4ap “VD” do lai dién 4p c quy
“VB” (budc thtr hai "S2") va thuc hién cac cong doan trong budc thir ba “S3” va
cac budc sau d6 nhu mé ta & trén. Trong trudng hop nay, do da cho phép din dong
dong co mo t6 "M" trong budc thr mudi ba "S13", CPU 101 s&€ xéac dinh trong budc
thtr nam "S5" ring cho phép din déng dong co mo to "M".

Trong trudng hop CPU 101 xéc dinh trong budc thir sdu "S6" da mo ta &
trén ring cong tic khdi dong "SW2" khong & trang thai bat (tc 13, ngudi ding
khong chi dinh din déng dong co mé t6 "M"), CPU 101 dimg cdng doan cép dién
ctia mach cdu "BC" d& dimg din déng dong co mé t6 "M" (budc thir mudi bbn
"S14").

Sau khi dimg din dong dong co mé t6 "M" bing cach dimg coéng doan cip
dién ctia mach ciu "BC" trong budc thir mudi bbn "S14", CPU 101 tr& lai bude thi
hai "S2".

Sau d6, CPU 101 Iénh cho mach do dién 4p “VD” do lai dién ap c quy
“VB” (budc thtr hai "S2") va thyc hién cac cdng doan trong budc thir ba “S3” va
céac budc sau d6 nhu mo ta & trén.

Nhu mb ta & trén, phuong phap didu khién mach din dong dong co moé t6
theo khia canh ctia sang ché bao gdm budc thir nhit cho phép dan dong dong co mo
t6 trong trudng hop cong tic chinh & trang thai bat, budc thir hai mach do dién ap
do dién 4p ic quy, budc thi ba tinh thoi gian gi¢i han ddn dong dong co md t6 dua
trén dién ap c quy do dugc trong budc thi hai, budc th tu tinh thoi gian cAdm din
dong dong co mo t6 dua trén dién &p 4c quy do dugc trong budc thir hai, budc thir
nim xé4c dinh liéu c6 cho phép din dong dong co md td hay khong sau khi tinh
duoc thoi gian gi6i han din dong dong co mé t6 va thoi gian cAm din dong dong co
md t6 trong budc thit ba va bude thir tu, bude thir sdu xac dinh liéu cong tic khoi
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dong c6 & trang thai bat hay khong (dwa trén thong tin vé& cbng tic) trong trudng
hop xac dinh dugc trong budc thir nim ring cho phép din dong dong co mod 19,
bude thir bay bét ddu cong doan cip dién ciia mach cdu @& din dong dong co md to
trong trudng hop xé4c dinh duge trong budc thir sdu ring cong tic khoi dong & trang
thai bat, budc thir tim do liéu dong co mé t6 di dimg quay hay chua sau khi dan
doéng déng co md t6 trong budc thir bay, bude thir chin x4c dinh li¢u thoi gian gidi
han din déng dong co md t6 da tréi qua hay chua k& tir khi bét ddu cong doan cip
dién ctia mach cau trong trudng hop do duoc trong bude thir tim ring dong co md
t6 dd dimg quay, budc thir mudi dimg cong doan cip dién ctia mach cdu dé dimg
dan dong d6ng co md t6 trong truong hop xac dinh duge ring thoi gian gidi han din
ddng ddng co mo td da trdi qua ké tir khi bét dau cong doan cép dién cua mach cau,
va bude thir mudi mot cdm din dong dong co md td sau khi thoi gian gisi han din
dong dong co mo t6 da troi qua.

Do d6, phuong phéap diéu khién mach din dong déng co mé to theo séng
ché khong can d&én dién trd do va mach do dong dién va do d6 1am giam chi phi san
xudt va sb luong linh kién ctia mach dan dong dong co md to.

Ngoai ra, theo phuong phéap diéu khién mach din dong dong co mé t6 theo
sang ché, thoi gian giéi han din dong dong co md to va thoi gian cAm din dong
dong co mo o duge thiét 1ap dwa trén dién &p dc quy, nhd d6 c6 thé didu khién dimg
d6ng co md t6 phit hop hon, va c6 thé lam giam kha ning gy hong mach cau.

Phuong 4n dugc dua ra véi muc dich minh hoa, va khong lam gigi han
pham vi ctia sang ché.

Danh muc cac s6 chi din

100 Mach din dong dong co mo to
1000 Hé thdng din dong dong co mod to
M Dbong co md to

RC Cam bién réto

B Ac quy

W1 Cuon day (cudn day pha W)

w2 Cufn day (cudn day pha U)

w3 Cuon day (cudn day pha V)
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SW1
SW2
TC
TBI1
TB2
TSW1
TSW2
TTC
TW1
TW2
TW3

Ql, Q2,Q3,Q4,Q5,Q6

BC
PD
101
vC
IN1
IN2
MD
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Cong tic chinh

Cong tic khoi dong
Cam bién nhiét

Cuc 4c quy thir nhét
Cuc 4c quy th hai
Cuc cong tic thir nhat
Cuc cong tic thit hai
Cuc cam bién nhiét
Cuc cudn day thir nhét
Cuc cufn day thir hai
Cuc cudn day thir ba

Mach céu

B tién din dong
CPU

Mach cép dién
Mach vao tht nhét
Mach vao tha hai
Mach do cuc tir
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Yéu ciu bio hd

1. Phuong phap didu khién mach din dong dong co md t6, mach din dong dong co
md 6 bao gdm cuc 4c quy thr nhit duge ndi véi cuc duong cia dc quy va dau thir
nhit ctia cong tic chinh, ma dugc bat va tit theo sy diéu khién ctia ngudi ding, cuc
&c quy thtr hai duge néi voi cuc 4m ciia fc quy, cuc cong tic thir nhit dugc ndi véi
dAu thir hai ctia cong tic chinh va dau thir nhit ciia cong tic khdi dong, ma dugc bat
va tit theo sy diéu khién ciia ngudi ding, cuc cong tic thi hai dugc nbi véi dau thir
hai ctia cong téc khoi dong, mach cdu dugc ndi gitta cuc dc quy thir nhit va cuc 4c
quy thir hai va din dong dong co mé t6 qua cong doan cép dién trong d6 dong dién
dan dong dugc clp vao dong co md t6 dé cip dién cho cudn day ctia dong co md to,
bd tién dan dong dé dua ra dién ap didu khién dén mach ciu dé diéu khién cdng
doan cép dién ctia mach ciu, CPU dé diéu khién dién ap diéu khién dua ra tir bo tién
dan dong dé diéu khién hoat d6ng ctia mach ciu, mach do dién ap dé do dién ap ic
quy cta dc quy dwa trén dién 4p & cuc dc quy thir nhat, mach cip dién dé cdp ning
luong dién tir 4c quy, ma duoc dua vao d6 qua cuc cong tic thir nhit khi bt cong
tic chinh, &n CPU dé kich hoat CPU, va mach vao thir nhit dé dua &én CPU thong
tin vé cong tic lidu cong tic khdi dong cé & trang thai bat hay khong, phwong phap
nay bao gdm:

budc thir nhit cho phép dén dong dong co mé 6 trong truong hop cong tic
chinh & trang thai bat;

budc thir hai mach do dién 4p do dién ap dc quy;

budc thir ba tinh thoi gian giéi han din dong dong co md td dua trén dién
&p c quy do duoc trong budc thi hai;

budc thir tu tinh thoi gian cAm din déng dong co mé t6 dua trén dién 4p dc
quy do dugc trong budce thit hai;

budc thir nim x4c dinh liéu c¢6 cho phép din dong dong co md t6 hay khong
sau khi tinh dugc thoi gian gidi han din dong dong co md t6 va thoi gian cdm din
dong ddng co mo td trong budce thi ba va budc thir tu;

bude thir sdu x4c dinh liéu cong tic khdi dong ¢ & trang thai bt hay khong
trong trudong hop xéac dinh duge trong budc th nim ring cho phép din dong dong
co mo to;

bude thir bay bat dau cdng doan cép dién ctia mach ciu dé dan dong dong
co md 6 trong trudng hop xéc dinh dwgc trong budce thir sau ring cong tic khoi
dong & trang thai bat;

budc thir tam do lidu dong co md t6 di dimg quay hay chua sau khi din
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dong dong co md t6 trong budc thit bay;

budc thit chin xac dinh liéu thoi gian gidi han din dong dong co mo to da
tréi qua hay chua ké tir khi bit diu cong doan cip dién ctia mach ciu trong trudng
hop do dugc trong bude thir tim ring dong co mé t6 dd dimg quay;

budc thir mudi dimg cong doan cip dién cia mach cdu @& dimg din dong
dong co mo td trong trudng hop xac dinh dugc ring thoi gian giéi han din dong
dong co mé t6 d4 tréi qua ké tir khi bét dAu cong doan cép dién clia mach ciu;

bude thir mudi mot cAm dén dong cia dong co mé t6 sau khi thoi gian gisi
han din dong dong co mé td da trdi qua; va

budc thir mudi hai xac dinh liéu thoi gian cdm din dong dong co mé to da
tréi qua hay chua ké tir khi cAm din dong déng co mé to trong trudng hop xac dinh
dugc trong budce th nim ring khéng cho phép din dong dong co mé 16,

trong d6 phuong phap quay trd vé budc thir hai trong trudng hop xac dinh
duoc trong budc th mudi hai ring thoi gian cAm din dong dong co mé t6 chua trdi
qua ké tir khi cAm din dong d6ng co mé to.

2. Phuong phép diéu khién mach din déng dong co mé t6 theo diém 1, trong do,
phuong phép trd lai budce thir hai trong truong hgp khong do dugc trong bude thir
tam ring dong co mé t6 da dimng quay.

3. Phuong phap diéu khién mach din dong dong co mé t6 theo diém 1, trong do,
phuong phép tré lai budce thir hai trong truong hop xac dinh dugc trong bude thir
chin ring thoi gian gi6i han dn dong dong co mé t6 chua trdi qua.

4. Phuong phép diéu khién mach din déng dong co mé t6 theo diém 1, trong do,
phwong phép trd lai bude thir hai sau khi cdm din dong dong co mé td trong budce
thr muoi mot.

5. Phuong phap diéu khién mach din dong dong co mé t6 theo diém 1, phwong
phép nay con bao gom:

bude thit mudi ba cho phép din dong dong co mo t6 trong trudng hop xéc
dinh duge trong budc thir muoi hai ring thoi gian cAm dén dong dong co mo t6 da
tréi qua,

trong d6, phwong phap tr& lai budc thir hai sau khi cho phép din dong dong
co mo td trong budc thir muodi ba.
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6. Phuong phap diéu khién mach din dong dong co mé t6 theo diém 1, phwong
phap nay con bao gdm:

budc thr mudi bbn dimg cong doan cip dién ctia mach ciu dé dimg din
dong dong co md té trong trudng hop xac dinh dugc trong bude thir sdu ring cong
tic khoi dong khong & trang thai bat.

7. Phuong phap diéu khién mach din dong dong co mé to theo diém 6, trong do,
phuong phép trd lai budc thir hai sau khi dimg cong doan cdp dién ctia mach ciu dé
dirmg din dong dong co mé td trong budc thir mudi bdn.

8. Phuong phap diéu khién mach din dong dong co mé to theo diém 1, trong do,
thoi gian giéi han ddn dong dong co mé t6 duge thiét 1ap giam xudng khi dién 4p ic
quy do duoc ting 1én va ting 1én khi dién 4p 4c quy do duge giam xudng.

9. Phuong phap diéu khién mach din dong dong co mé to theo diém 1, trong do,
thoi gian gioi han din dong déng co md t6 va thoi gian cdm din dong dong co md
t6 dugc hiéu chinh dya trén nhiét d§ bén ngoai ctia mach din dong dong co mé td
do dugc bdi cam bién nhiét.

10. Phuong phép diéu khién mach din dong dong co mé 6 theo diém 1, trong do,
dong co mé t6 1a déng co mé t6 khong chdi dién ba pha, va mach ciu 13 mach ciu
ba pha.

11. Phuong phép diéu khién mach din d6ng dong co mé t6 theo diém 10, trong do,
mach ciu thuc hién cong doan cﬁp dién theo chu trinh cép dién 120 d6 @ dan dong
dong co mo to.

12. Phwong phap diéu khién mach dan dong dong co md t6 theo diém 11, trong do,
thoi gian cdm din dong dong co mo 6 duogc thiét 1ap gip doi thoi gian gidi han din
dong ddng co mo to.

13. Mach dan dong dong co md t6 bao g@)m:

cuc dc quy thir nhat duoc ndi vai cyc duong clia dc quy va diu thir nhét cia
cdng tic chinh, ma duoc bat va tit theo sy didu khién cia ngudi dung;

cuc &c quy thir hai dugc néi véi cuc 4m cia dc quy;

cuc cdng téc thir nhit dugc ndi véi ddu thir hai cta cdng tic chinh va dau
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thir nhét cta cong tic khoi dong, ma duoc bat va tit theo su diéu khién ctia nguoi
dung;

cuc cong tic tht hai duoc nbi v&i ddu thi hai ctia cong tic khoi dong;

mach ciu dugc ndi gifta cuc 4c quy thir nhit va cuc ic quy thir hai va din
ddng dong co mo td qua cdng doan cép dién trong d6 dong dién din dong duoc cép
vao dong co mo to dé cép dién cho cudn day ctia dong co mo to;

bo tién din dong dé dwa ra dién 4p diu khién &én mach ciu dé diéu khién
cong doan cip dién cia mach ciu;

CPU & diéu khién dién ap didu khién dua ra tir b tién din dong dé didu
khién hoat dong ctia mach cau;

mach do dién 4p dé do dién ap 4c quy cta dc quy dua trén dién 4p & cuc ic
quy thtr nhét;

mach cép dién dé cung cép nang lugng dién tir 4c quy, ma dugc dua vao dé
qua cuc cong tic thir nhit khi bat cong téc chinh, dén CPU dé kich hoat CPU; va

mach vao thir nhit 48 dua dén CPU thong tin v& cong tic lidu cong tic khoi
doéng co & trang thai bat hay khong, trong d6, CPU thyc hi€n cac budc bao gém:

budc thir nhit cho phép din dong déng co mé t6 trong trudng hop cong tic
chinh & trang thai bat;

bude thir hai mach do dién 4p do dién ap &c quy;

budc thit ba tinh thoi gian giéi han din dong doéng co mo td dua trén dién
ap 4c quy do dugc trong budc thit hai;

budc thir tu tinh thoi gian cAm dan ddng dong co mo td dua trén dién ap Ac
quy do dugc trong budc thir hai,

buéc thir nim xac dinh liéu cé cho phép din dong dong co mé t6 hay khong
sau khi tinh dugc thoi gian gidi han din dong dong co md t6 va thoi gian cAm din
dong ddng co mo td trong budc thir ba va budc thi tu;

budc thir sdu x4c dinh liéu cong tic khai dong cé & trang thai bat hay khong
trong trudng hop xéac dinh duge trong budc thir ndm ring cho phép din dong dong
co mo to;

bude thr by bat dau cdng doan cép dién ctia mach cau dé dan dong dong
co md t6 trong trudng hop xac dinh dugc trong budc thir sdu ring cong tic khoi
dong & trang thai bat;

bude thir tam do lidu dong co md t6 d dimg quay hay chua sau khi din
ddng ddng co mo td trong budc thir bay;

budc tht chin xac dinh lidu thoi gian giéi han din dong dong co mé to da
tr6i qua hay chua ké tir khi bét dau céng doan cip dién ctia mach ciu trong truong
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hop do dugc trong bude thir tim rang dong co mo to da dimg quay;

bude thir mudi dimg cong doan cip dién ctia mach cau ¢ dimg din dong
dong co md t6 trong trudng hop xac dinh dwoc ring thoi gian gidi han din dong
dong co md t da troi qua ké tir khi bit diu céng doan cdp dién ctia mach cau;

budc thir mudi mét cAm din dong dong co mé t6 sau khi thoi gian gisi

han din d6ng dong co mo t6 di trdi qua; va

budc thit muoi hai xac dinh li€u thoi gian cAm dan déng dong co mo t6 da
troi qua hay chwa ké tir khi cAm din d6ng dong co mé t6 trong trudng hop xac dinh
dugc trong budce thir ndm ring khong cho phép din dong dong co md o,

trong d6 phuong phép quay trd vé budc thir hai trong trudng hop xic dinh
dugc trong budc thir mudi hai ring thoi gian cAm din dong dong co mé t6 chua troi
qua ké tir khi cdm din dong dong co mé to.
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