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TOM TAT

Bai bdo tdp trung nghién ciru, thiét ké hé thong gd va xoay phéi tw déng cho mdy gia céng
ren bang phirong phdp taro dang ban. Noi dung chinh ciia bai bdo bao gom tinh todn thiét ké bé
truyén chuyén dong xoay cho phéi, cdc co cdu kep, co cau lira 16 cho may tao ren. Bén canh dé, bai
bao trinh bay cach tinh toan lya chon cac khi cu dién, cac thiét bi dién-khi nén cho hé thé'ng, va lya
chon thiét bi diéu khién. Mot giao dién diéu khién thiét bi dwoc xay dung dwa trén mot bo diéu khién
kha trinh (PLC). Nhitng tinh todn trén duwoc kiém chirng bang cac phan mém mé phong cho thdy hé

théng cé thé dap vmg dwoe yéu cau dit ra.
Tir khéa: Mdy taro; Hé thong xoay phéi; Ga phéi; Bé diéu khién; T déng.
ABSTRACT

The article focuses on the research and design of an automatic workpiece clamping and
rotating system for a table-type thread tapping machine. The main content of the article includes
the calculation and designing of the rotating motion transmission for the workpiece, the clamping
mechanisms, and the hole selection mechanism for the tapping machine. In addition, the article
presents the calculation and selection of electrical tools, electro-pneumatic devices for the system,
and the selection of control devices. A device control interface is built based on a PLC controller.
The above calculations are verified by simulation software, showing that the system can meet the

requirements.

Keywords: Tapping machine; Workpiece rotation system; Workpiece holder; Controller;

Automatic.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 322, thang 11 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

1. PAT VAN PE

Ngay nay, ty dong hoa trong san xudt
va gia cong co khi dang dugc ap dung ngay
mot rong rai hon. Tu dong hoa thuong duoc ap
dung cho céc cong doan gia cong don gian lap
lai lién tuc. Trong d6, gia cong ren 1a mot cong
doan gia cong tuong ddi don gian va khong can
qua nhiéu k¥ ning phirc tap. Chinh vi vay, tu
dong hoa ap dung trong gia cong ren ngay mot
nhiéu hon. Ty dong hoa trong gia cong ren gitip
giam thoi gian, chi phi cling nhu nhan cong dé
lam ra san pham. Ngoai ra, ty dong hoa con
gilip ting ning suat, ting do chinh xac hon so
v6i cac phuong phap gia cong ren truyén thong.

Taro 13 qua trinh cit ren trén bé mat bén
trong 16 da duoc khoan bé“mg dung cu cit goi la
mii taro. M taro 1a cong cu cit, tao hinh co
dang hinh tru va c6 ren trén bé mit ngoai cua
nd. Ren nay phu hop véi hinh dang ren ma ta
mong mudn tao ra bén trong 16 da khoan. Ren
trén mat ngoai ctia mii taro c6 cac canh sac, khi
xoay miii taro vao trong 16 khoan thi cac canh
sdc ndy sé cat got kim loai va tao ra hinh dang
ren mong mudn [1].

Hién nay, cac may taro tu dong dang
ngay cang dugc su dung rong radi so voi cac
thiét bi taro thu cong vi c6 ning suit va do
chinh xac cao. Trén thi trudong hién nay, co6 hai
loai may taro phd bién 13 may taro chuyén dung
dang cin va may taro tu dong dang ban. Doi
vo1 may taro dang ban thi lai chia ra hai dong
chinh 1a may taro ty dong kiéu banh ring va
may taro tu dong kiéu vit me. Hinh 1 thé hién
mot may taro ty dong dang ban kiéu banh rang.

UNIFAST

Hinh 1. May taro ty dong Unifast T-6516 M16 [2].

Hién tai, cong viéc taro ren dugc thuc
hién chu yéu theo dang ban tu dong. Nguoi
cong nhan s& dat phoi can taro ren 1én gan ga,
sau d6 diéu chinh phoi dén vi tri can taro 19.
Ké tiép, nguoi cong nhan diéu khién may taro
chay xudng dé taro 15 can gia cong. Sau khi
taro xong thi ngudi cong nhan didu khién may
chay 1én va xoay phoi dén vi tri gia cong ké
tiép. Cong viéc ctr thé tiép tuc. Nham muc dich
tang ning suat thi viéc ty dong hoa qua trinh
taro ren la rat quan trong. Tuy theo kich thudc
va d6 phic tap ciia phdi can taro ma hé thong
may taro tu dong s€ duoc thiét ké khac nhau.
Nhung nhin chung thi déu cin c¢é cac bd phan
1a may taro, co cdu ga/kep phdi, co ciu xoay
phoi. Ngoai ra, ddi véi cac loai phdi co kich
thudc nho va don gian thi con c6 thém hé thong
cAp phéi tw dong gdm phéu chira phoi va bing
dan phoi. Dbi v6i loai phoi cé nhiéu 18 can taro
trong cung mot 1an thi can c6 thém co cau dinh
vi 16 taro dé dam bao taro lién tuc va chinh x4c.

Mot s6 nhom nghién ciru da tim hiéu va
dé xuat cac phuong an tu dong cho qua trinh
taro ren. Nhom nghién ctru cua tac gia Istardi
da thiét ké mot hé théng tu dong hoan toan cho
viéc taro ren dua trén mdt may taro ren ban tu
dong cua hang Brother Hitap BT-61 [3]. H¢
thdng nay c6 kha ning ty cAp phoi, ga kep phoi,
thuc hién taro ren va liy phoi ra. Nhém nghién
clru cua tac gia Patel d3 tién hanh tong hop cac
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két qua nghién ciru vé cac thong s6 anh huong
dén qua trinh taro ren [4]. Trong d6, cac hudng
nghién ctru c6 thé ké dén 1a giam luc doc truc
trong qué trinh taro, hinh dang cua ren dugc
taro, momen cling nhu dao dong tao ra trong
qué trinh taro, van dé ma sat trong qué trinh
taro ren, tong hop cac sai sd trong qua trinh
taro ren, v.v... Nhom nghién clru cia tac gia
Mali trinh bay két qua tong hop cac nghién ciru
vé mdy taro ren st dung ngudn tac dong 1a khi
nén [5]. May taro ren ngudn khi nén khic phuc
dugc cac nhuge diém ciia may taro ren truyén
thdng bang tay nhu chit lwong bé mit ren kém,
tén thoi gian gia cong, giy dau gia cong ren,

. Nhom nghién ctlru cua tac gia Val trinh
bay phuong phép su dung biéu d6 thong ké da
bién dé chian doan chit luong ciia ren thong
qua gid tri momen do dugc tu truc chinh ctua
may [6, 7]. Phuong phap nay dugc sir dung dé
phat hién va tranh khuyét tat cta ren khi gia
cong. Nhom nghién ctru cua tac gia Lin dé xuat
phuong phap kiém tra tryc quan cac dic diém
bén ngoai ctia mili taro xem da dén luc thay thé
hay mai lai hay khong [8]. Bing cach kiém tra
mat bén cuia miii taro, d0 mon cia mui taro co
thé duoc xéac dinh.

O trong nudc khong co nhiéu nhom
nghién ctru vé may taro ren ty dong. Nhom
nghién ctru cta tac gia Pham Vian Toan da thiét
ké va ché tao mot hé may tao ren chuyén biét co
mirc tu dong cao trong tat ca cac khau cap phoi,
kep phoi, tao ren va lam sach, 1ay san pham ra
[9]. Co ciu kep mili taro c6 khép ndi mém dé
tu lya miii taro va ty dan hudng dong tim véi
tam 10 can gia cong ren.

Tuy nhién, vin chua c6 nhiéu nghién
clru va san pham phuc vu cho viéc ty dong
hoan toan qua trinh taro ren. Trong bai bao nay,
nhém nghién ciru tap trung vao viée thiét ké
mot hé théng hd trg viée ga va xoay phoi tu
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dong cho qué trinh taro ren céc chi tiét tron c6
nhiéu 15, thong s6 cu thé cuia phdi can gia cong
duoc thé hién trong muc 2. Muc 2 cling trinh
bay vat liéu va phuong phap nghién ctru cua
bai bao bao gdbm cac phuong an thiét ké co khi,
phuong an thiét ké hé théng dién va bo dicu
khién cua hé thong ga va xoay phoi tu dong.
Muc 3 trinh bay vé két qua thiét ké tinh toan
co khi, két qua thiét ké h¢ théng dién va diéu
khién, va giai thuat diéu khién hé théng ga va
xoay phdi tu dong. Muyc 4 trinh bay két luan
cua bai bao.

2.VATLIEU VA PHUONG PHAPNGHIEN
cUU

2.1. Yéu cau thiét ké

Trong nghién clru nay, nhoém nghién
clru s& tinh toan va thiét ké hé thong ga va
xoay phoi tu dong cho may taro ren dang ban.
May duogc lya chon 1a may taro ty dong Jarhon
JT6532 ciia Pai Loan v6i mot sb thong sb sau:
kich thudce 13 ¢6 thé taro M10~M32, hanh trinh
truc chinh 1la 65mm, ban lam viéc c6 kich thudc
340x380mm. Pbi twong phdi can gia cong cua
may taro la mat bich s dung trong coc bé tong
ly tam du ung lyc. Theo TCVN7888:2014,
phoi mat bich ¢ cac thong sb nhu sau: dudng
kinh ngoai 300mm, duong kinh trong 180mm,
g6m 6 16 khoan duong kinh 24mm, do day phoi
12mm, duong kinh duong tron di qua tdm ctia 6
16 240mm.

Hé thdng ga va xoay phdi tu dong s&
hd tro may taro ren trong sudt qua trinh taro 6
16 ctia phoi. DAu tién, phoi dugc dat vao dd ga,
khong can diéu chinh tim cia cac 18 phdi cho
chinh xac véi vi tri taro. Hé thong s& ty dong
kep dé dinh vi phoi, sau d6 xoay phoi va tu
dong xac dinh vi tri 15 can taro. K¢é tiép, khi da
xéac dinh dugc 15 can taro, hé thong sé ty dong
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kep chit phoi dé giir phoi khong bi xoay trong
qué trinh taro. Khi da kep xong truc may taro s¢
tr dong di xudng taro, sau khi di hét hanh trinh
taro thi ty rat vé. Sau khi taro xong hé thong
kep nhara, ph01 tiép tuc duoc xoay dén vi tri 16
tlep theo va tiép tuc qua trinh taro nhu cho 15
dau tién. Dén khi taro du 6 16 thi hé théng may
taro dimng lai. Phoi dugc dua ra khoi co cdu ga.

2.2. Phwong an thiét ké phin co khi hé thong
g4 va xoay phoi

Co cau dinh vi va xoay phoi déng vai
trd quan trong trong hé thong taro ren ty dong.
Trong muc néy s& trinh bay phuong an thiét ké
co khi h¢ thong g4 va xoay phoi tu dong cho
mAy taro ren gdm cac bd phan sau: co cAu dlnh
vi va xoay phoi mit bich ding 3 con lin, co ciu
kep dinh vi thong qua con lan, co cau kep tai vi
tri taro va co cau lya 16 taro. Mot trong nhiing
phuong phéap duoc st dung phé bién cho cac hé
thong g va xoay phoi tu déng la phuong an st
dung ban xoay chia do két hop V01 mam cdp 3
chau. Tuy nhién, phuong an nay can c6 ngudi
cong nhan thyc hién chinh xac viéc ga phoi luc
ban dau sao cho 16 taro ¢ dung vi tri can taro.
Vi thé, phuong 4n nay kho két hop trong mot
hé thong tu dong. Ngoai ra, viéc ga dat cac phoi
kich thudc 16n can mam cip loai 16n dan dén
gia thanh tang dang ké.

Trong nghién ctru nay, phuong an dugc
dé xuat 13 co cau dinh vi va xoay phdi mit bich
st dung 3 con lan, duogc thé hién trong Hinh 2.
D6i voi co cau nay thi hai con lan bén trong (ky
hiéu s6 2 va 3) ¢ dinh va 1a hai con lan chii
dong truyén chuyén dong xoay cho phdi nho
luyc ma sat gitra phoi va con lan. Con lan bén
ngoai (sd 1) 1a con lan bi dong s& dugc day ra,
day vo dé kep va dinh vi phoi. Co cau nay két
hop thém cac phién ty & phia dudi phoi dé tao
mat dinh vi bén dudi khi kep phoi.

2

Hinh 2. So do biéu dién vi tri cua 3 con lan so voi
phoi.

Co ciu kep dinh vi théng qua con lan
dung dé day con lan sb 1 ra hodc vao tiép xuc
voi phoi. Muc dich chinh la dé dinh vi phoi
con kep chit chi 1 phu nén luc kep can thiét s&
chon khong qua 16n. Nhom lya chon st dung co
céu kep dung chi tiét cang két hop véi xi lanh
khi nén, thé hién trong Hinh 3. Chi tiét dang
cang hay con goi 1a can duoc ding dé bién dbi
chuyén dong tinh tién thanh chuyén dong xoay
hodc dugc dung dé nang tai. N6 dugc thiét ké
dé xoay quanh 1 chdt hay truc ¢6 dinh hai dau
cang c6 thé thiét ké thém khop khuyu don hodc
doi dé két ndi véi céc chi tiét khac. Chiéu dai
canh tay don ctia cang dugc thiét ké thich hop
dé c6 thé tbi vu dugc vé mit luc.

Hinh 3. So' do nguyén Iy co cau kep dimng chi tiét
cang ket hop voi xy lanh khi nén.
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Co ciu kep tai vi tri taro duogc lya chon
1a dang kep tich hop san trén cac xy lanh khi
nén. Vé dau can kep, nhom co thé yéu cau bén
san xuét tiy chinh lai theo yéu cau sao cho
thich hop vé6i phuong an kep da thiét ké. Xy
lanh kep khi nén c6 thé tao ra luc kep tir vai kN
dén chuc nghin kN tuy vao kich ¢&. Dong nay
dugc str dung phé bién trong cac hé théng tur
dong, do co thé didu khién kep thong qua mot
bo diéu khién kha trinh (PLC), v&i thoi gian tré
rat thap va c6 thé diéu chinh duoc.

Co ciu lua 10 taro muc dich dé dam bao
xé4c dinh duoc vi tri 15 can taro trung voi tam
mili taro gan trén may. Tir d6 giam sai sd, giam
duoc budc ga dat chinh xéc ban dau. Co ciu
dugc dé xuét 13 co ciu st dung chét con tuy
dong. Pay 1a co cdu thuong dung trong ga dinh
vi phoi. O day, nhom dé xuat tmg dung dé lya
16 can taro. Gia sir khi phoi chua ¢ dung vi tri
taro, ngudi dung day chdt con 1én ép vao phdi,
sau d6 xoay phoi cho dau chdt con gai vao 16
can taro va gitr phoi lai tai vi tri dang. Chét con
nay can két hop voi hé théng xoay phoi thich
hop dé khong lam giy dau chdt con. Luc nén
ctia chét con hoan toan co thé diéu chinh duoc
bang cach ting lyc nén ban dau cua 10 xo bén
trong chot.

2.3. Phuwong an thiét ké phin dién khi nén va
bé diéu khién

Trong muc nay s€ trinh bay phuong an
thiét ké phan dién khi nén va diéu khién cho hé
thong ga va xoay phoi ty dong, gdm hai phan
chinh 13 cam bién gi¢i han hanh trinh cia xy
lanh va bo diéu khién cta hé thong.

Dbi v6i cac xy lanh khi nén thuong sé
c6 tich hop san cac cam bién tiém can dé gioi
han hanh trinh, cic cam bién nay con dugc goi
1a auto-switch. Ddi véi cac xy lanh c6 tich hop
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san auto-switch thi bén trong piston ctia Xy lanh
c6 gan mot vong nam cham, do d6 do cac cam
bién tiém cén tir hay con goi 1a auto-switch s&
c6 tin hiéu mdi khi xy lanh di hét hanh trinh.
Nhom dé xuit st dung cac xy lanh khi nén ¢
tich hop san cam bién tiém can dé gidi han
hanh trinh.

Vé bd diéu khién, nhom su dung mot
bd diéu khién kha trinh (PLC) dé diéu khién
toan bo hé théng. Khéc véi cac bd diéu khién
thong thuong chi c6 mot thuat toan diéu khién
nhét dinh, PLC c6 kha nang thay ddi thuat toan
didu khién, tiy bién do nguoi sir dung viét
thong qua mot ngodn ngir lap trinh. Do vay, no
cho phép thuc hién linh hoat tat ca cac bai toan
diéu khién. Ngoai ra, mach dién gon nhe, dé
dang trong viéc bao quan va stra chira. Cau trac
dang module, cho phép dé dang thay thé, mo
rong dau vao/ra, mé rong chirc nang khac. Kha
ning chéng nhifu tt, lam viéc tin ciy trong
moi truong cong nghiép.

3. KET QUA VA THAO LUAN

Trong muc nay, bai bdo trinh bay cac
két qua sau: Két qua thiét ké va tinh toan phan
co khi, két qua thiét ké hé thong dién khi nén va
diéu khién, va giai thuét diéu khién hé thong ga
va xoay phoi tu dong cho may taro.

3.1. Két qua tinh to4n va thiét ké phan co khi
ciia h¢ thong

Trong myc nay trinh bay cac két qua
thiét ké va tinh toan co khi cua hé thong ga va
xoay phdi ty dong, bao gom cac két qua sau:
Tinh toan luc kep trén hé théng ga, thiét ké
chi tiét cang (lever) trong co ciu kep dinh vi,
tinh toan thiét ké bo truyén chuyén dong xoay
cho phdi, tinh toan thiét ké co ciu lya 15 taro.

Muc ti€u dat ra Ia taro cho phoi mat bich duong &



NGHIEN CUU - TRAO DOI

kinh @300mm, c6 6 16 khoan @24mm. Taro ren
M27x3, thoi gian taro dat ra 1a khoang 1 phut
cho mot san pham.

3.1.1. Tinh todn luc kep trén hé thong gd

Pé tinh toan luc kep trén hé théng ga
cAn x4c dinh van tbc cit, luong an dao cua may
va moment cat khi taro 16 M27. Van tdc cho
phép khi sir dung miii taro xoan, vét liéu phoi 1a
thép SS400 1a tir 8-15m/min. Chon toc do truc
chinh cua may taro 1a 150 rpm, va tir cong thirc
tinh van tdc truc chinh [10, 11], nhém tinh dugc
van toc cit 1a 13 m/min, tir d6 tinh duoc lugng
an dao ctia may 1 450mm/min. Momen cit uéc
tinh khoang 52 Nm [12]. C¢ hai vi tri kep phoi,
gdm Vi tri do co cdu cang dé kep phoi va vi tri
do co céu con lan kep phoi. Goi luc kep phoi
do con lan 1a W, luc kep phoi do co cAu cang la
W1 thi so @ phan tich lyc duoc biéu dién trong
Hinh 4. Tir 46, ta tim ra mdi lién hé gitra W va
W1, va néu chon W = 300N thi W1 = 1930N.

3.1.2. Thiét ké chi tiét cang cho co ciu kep
dinh vi

Co cau cang ¢ so do nguyén 1y nhu
Hinh 5. Theo so dd nguyén 1y trén, ta c6 phan
luc R 14 tong cua lyc ddy cua xy lanh P va luc
tac dong hay luc kep cua con lan W. Do d6, R
duoc tinh khoang 450N. Ta st dung thém mot
6ng 16t truc c6 d6 day 3mm bang dong phdt pho
dé ép vao 16 chdt tai B. Viéc nay s& giup gia
tang tudi tho cua chi tiét cang. Khi mai mon xay
ra, ta chi can thao ong lot va thay 6ng 16t méi.
DBuong kinh trong cta gbi tua (boss at fulcrum)
tai ch6t B 1a 16mm. Pudng kinh ngoal cua gbi
tua tai chét tra B 1a 32mm. Thiét ké tuong tu
cho khép khity doi va chdt tai A va C. Do day
cua cang dugc lya chon 1a 7mm va chiéu rong
cua cang la 20mm.

Hinh 4. So' do phdn tich luc tac dong lén phoi khi
phoi dang duoc taro.

2L

G—= c

Hinh 5. So' d6 nguyén 1y co cdu cang.

3.1.3. Tinh todn thiét ké by truyén chuyén
dong xoay cho phoi

Dé truyén chuyén dong xoay cho 2 con
lan chii dong, nhom dé xuét phuong an sir dung
bd truyén xich nhu trong Hinh 6. Cong suat tir
truc dong co s& dugc truyén dén truc trung gian
I qua mot b truyén xich ti 18 1:2. Truc trung
gian I s& tuyén chuyén dong xoay cho 2 truc
ctia con lan II va I1I thong qua 2 b truyén xich
ti 1¢ 1:1. Dé thiét ké va tinh toan cac bd truyén
xich nay can x4c dinh van téc va moment tai
truc gin con lan.
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Dau tién, nhom tién hanh xac dinh van
tdc tai truc con lan. Ta c6 nang suét dat ra & dau
bai 1a khoang 1 san pham trong 1 phit. Thoi
gian taro cho mdi 15 14 7s. Mot san pham c6 6
16 nén tong thoi gian taro 14 42s. Taro xong 6 18
thi phoi cling xoay dugc mot vong nén vén tdc
xoay phoi 13 3,333 vong/phut. Vay thoi gian dé
phoi xoay tir 16 thir i dén 16 tha i+1 1a 3 gidy.
Ta thay rang dung cac con lan dé truyén chuyén
dong xoay cho phdi cling tuong tu voi bo
truyén banh ma sat tru. Nhung & ddy ta chi st
dung v6i muc dich truyén van toc 1a chinh con
truyén cong suat chi 1a phu. Ta c6 dudng kinh
phoi 1a 300mm va duong kinh con lan chon so
bd 14 40mm nén ta c6 van tdc tai truc con 1an
tinh theo cong thirc ctia bo truyén banh ma sat
[13] 1a 26 vong/pht.

Ké tiép, nhom tién hanh xac dinh
moment tai truc gén con lan chu dong. Ta co thé
coi viéc sir dung céc con lan dé truyén chuyén
dong xoay cho phoi l1a tuong tu voi mot bod
truyén banh ma st tru. TUr d9, ta c6 so dd phan
tich luc nhu trong Hinh 7. Twr d6, ta tinh duoc
moment xoin va cong suit tai mdi truc con lin
2 va 3 lan luot 1a 680 Nmm va 0,0022KW, tir
d6 c6 thé tinh cong suét tai truc I 1a 0,0044KW.

Truclll
0,002KW

0,0044KW

Hinh 6. So' d6 nguyén 1y cdc bg truyén xich.
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Hinh 7. So do phan tich luc tiac dung lén phéi khi
dang xoay.

3.1.4. Tinh todn thiét ké co ciu lwa 16 taro

Co ciu lya 16 taro dung chdt con tiy
dong hoat dong theo nguyén tic xy lanh khi nén
day chét con 1én tiép xuc voi bé mat phoi nhu
hinh a, khi phoi xoay dén vi tri 18 can taro thi
dau chét con day 1én gai vao 16 nhu hinh b, khi
chét con gai vao 13 thi ciing s& can chuyén dong
xoay cua phoi lam cho phdi dung lai. Hinh 8
thé hién mo hinh hoat dong cua chdt con tuy
dong nay.

Ta c6 moment tao chuyén dong xoay
cho phdi 1a 12720N.mm, moment can tac dung
1én phéi 13 11000N.mm [14], do dé khi chét
con gai vao 16 dé cho phoi dimg han chuyén
dong ta can tao mot luyc day du 16n cho chét
con. Tuy nhién, néu lyc day nay qué 16n thi luc
ma sat ciia ddu chdt con v6i phéi sé can tré 1am
cho phoi khong thé xoay duoc, do d6 can phai
gi6i han lai Iyc day. Vay luc day do 16 xo tao ra
dé day chdt con phai nho hon 71,5N va 16n hon
4N dé c6 thé lam dimg phoi khi chét con da gai
vao 10, va khi chua gai vao 16 thi khong tao ra
luc ma sat qua 16n lam cho phoi dung lai.
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Tuy nhién, hé théng khi hoat dong s&
c6 sai s6 do hé théng d6 ga, bit ngudn tir viée
ché tao d6 ga khong chinh xac, do d6 ga bi mon
hodc do sai s khi thuc hién ga dat. Sai ) ga
dat trong phuong an dé xuat 1 sai s6 1éch tim
giita 18 va truc chinh ctia may taro. Sai s6 ga dit
cho phép khoang 1,1 mm [14].

o b

Hinh 8. Mé hinh hoat dong ciia chét cén tity dong.

3.2. Két qua thiét ké hé thong dién, khi nén
va diéu khién

Trong muyc ndy trinh bay cac két qua
tinh toan hé thong dién va diéu khién cta hé
théng ga va xoay phoi ty dong, bao gém cac
két qua sau: Tinh todn lya chon xy lanh khi nén,
lya chon dong co, lua chon khi cu dién.

3.2.1. Tinh toan lwa chon xy lanh khi nén
Nhom nghién ctru chon tit ca cac xy
lanh trong hé thdng déu hoat dong & mirc ap

suét 13 6 bar.

- Xy lanh khi nén trong co céu kep

dinh vi: Ta c6 luc can thiét tao ra bi xy lanh
khi nén nhu da tinh toan 1a 150N, vé6i ap suét
hoat dong dat ra chung cho ca h¢ théng la 6bar
ta tinh dugc duong kinh xy lanh 1a 17,8 mm.
Ta chon lai dudng kinh xy lanh tiéu chuan 1a
20mm [15].

Tra theo catalogue cta hang SMC, ta
chon loai xy lanh c6 ma la CDM2C20-25SZ-
NV-M9BW véi 20 1a duong kinh xy lanh tuong
ung 20mm, 25 1a hanh trinh xy lanh tuong ing
25mm. Véi hanh trinh 25mm da du dap ung
yéu cdu dit ra nén ta chon hanh trinh bang
25mm. S 1a chon xy lanh mét tac dong, va NV
13 tiy chon loai dau can piston va dudi xy lanh.
MI9BW 1a c¢ tich hop 2 auto switch tuong tu
nhu hai cong tic hanh trinh.

- Xy lanh khi nén dung dé kep phoi: Ta
¢6 luc kep can thiét nhu da tinh toan 1a 1930N,
ap suit 1am viéc 6bar. Tham khao catalogue cta
hang DESTACO, dong xy lanh lanh kep chuyén
dung c6 hinh dang xy lanh la dang oval. Ta c6
dong xy lanh TCC-2E230050L8 c6 thé tao ra
lyc kep 1930N. Theo catalogue, 50 la dudong
kinh xy lanh, L8 1a c6 tich hop autoswitch.

Ta c6 biéu do biéu dién mbi quan hé
gitra chiéu dai can kep véi luc kep tao ra. Dua
vao biéu do, ta co thé théy dé tao ra luc kep
khoang 2000N, ta can st dung can kep co6 do
dai khoang 100mm. 100mm ¢ day la khoang
cach tir diém dat luc kep dén diém xoay cua
xy lanh theo luu ¥ cua catalogue cua hing. Dé
c6 dugc khoang cach nay, ta chon can kep dai
150mm cua hang c6 ma B8JG-3238-1.

- Tinh toan lgya chon xy lanh khi nén
cho co cau lya 18 dung chét con tiy dong: Ta
¢6 xy lanh can nang duogc khéi lwong cia chdt
con khoang 0,5kg va cac chi tiét phu dé gin
chdt con vao dau can xy lanh c6 khdi luong
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khoang 0,5kg, dong thoi phai chiu dwoc phan
luc cua 10 xo trong chdt con khi chét duge diy
ra ép vao bé mit phoi. Phan lyc nay nhu di
tinh toan bén trén 1a nho hon 71,5N. Vay tong
lyc ma xy lanh cAn tao ra duge 1a 81,3 N. Ta
chon lai duong kinh xy lanh theo tiéu chuan
la 16mm hodc 20mm. Sau khi tham khao dong
xy lanh khi nén chuyén dung cho cac loai chot
dinh vi trong ga phdi, ta chon dugc xy lanh cé
ma 86P30-502L8002.

3.2.2. Lwa chon dong co

Vi cac thong sb da tinh toan ¢ muc
3.1.3, ta c¢6 cac thong sd co ban cho dong co
nhu sau: Van tdc tai truc dong co can thiét 1a
52v/p, cong suat ciia dong co 13 9,6W. Ngoai ra,
d6ng co nén c6 thém thing (phanh) dé dam bao
viéc dimg chuyén dong dién ra nhanh chong
khi c6 tin hiéu ngit.

Tur cac thong s6 co ban trén, ta chon sir
dung dong co DKM 7BDGE-10G. DBong co co

tich hop hop giam tdc c6 ti 18 1:30 nén vén toc
tai truc dau ra con 50v/p.

3.2.3. Lwa chon khi cu dién

Ta cAn tinh toan lya chon cac khi cu
dién nhu CB (Circuit Breaker), contactor, relay
qué nhiét. Pé chon dugce loai khi cu dién phu
hop, ta can di tinh dong dién dinh muc va dong
dién khéi dong ctuia 2 dong co st dung trong
mach. Bao gdm dong co 3 pha cua may taro,
dong co 1 pha cta bd truyén chuyén dong cho
phoi.

Dbi v6i dong co 3 pha, dong co may
taro theo so d6 mach dién ban dau cta nha
san xut 12 mach khoi dong truc tiép. Do do,
ta chon dong khoi dong bang (5-7) dong dién
dinh murc, khoang 14A [16]. P6i voi dong co
AC 1 pha theo catalogue ciia hang DKM motor
thi dong dién dinh mtrc cua motor 1a 0,16A.
Ta c6 bang cac khi cu di¢n dugc lya chon nhu
trong Bang 1.

Badng 1. Cac khi cu dién dwoc lwa chon cho hé théng.

STT Tén khi cu dién

Théng sb

1 CB (Circuit Breaker) 3 pha

MCB Schneider A9F74325
+S6 cuc: 3P;

+ Dong dién dinh mirc: 25A;
+ Dong cét ngin mach: 6kA;
+ Dién ap dinh muc: 400V.

2 CB 1 pha

MCB Schneider EZ9F34210
+ 86 cuc: 2P;

+ Dong dién dinh mtrc: 10A;
+ Dong cét ngin mach: 4.5kA;
+ Dién ap dinh muc: 230V.

3 Contactor cho dong co 3 pha

Schneider LC1D09BD

+ Dong dién diéu khién 24V DC;
+86 cuc: 3 NO;

+ Dién ap dinh muac 400V,

+ Dong dién dinh muc 9A.
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4 Contactor cho dong co 1 pha

Schneider A9C20137

+ Dong dién dinh muc 25A;
+ Pién ap diéu khién 24V;
+ Tiép diém 4 cuc NC.

5 Cau chi cho dong co 3 pha

Schneider DF103

+Sb cuc: 3P;

+ Cau chi tuong thich: 10x38 mm. Chon loai cau chi DF2CA06
6A;

+ Dong dién dinh mtic: 32A;

+ Dién ap: 690V AC.

6 Cau chi cho dong co 1 pha

Schneider DF101

+Sb cuc: 1P;

+ CAu chi twong thich: 10x38 mm. Chon loai cau chi DF2CA005
0,5A;

+ Dong dién dinh mirc: 32A;

+ Dién ap: 690V AC.

3.3. Giai thuat diéu khién

Hinh 9 thé hién luu d6 giai
thuat chinh cua hé thdng ga va xoay
phoi ty dong. Chuong trinh chinh s€
khai quat cac bude co ban khi bat dau
thuc hién taro mot phoi. Tur chuong
trinh chinh, ta s€ c6 hai lua chon,
chon ché dd auto hay ché do manual,
tuy vao muc dich ma ta lya chon cho
phu hop. Hién tai, h¢ théng chi taro
ty dong cho mot phdi nén sau khi
hoan thanh thi s& phai chon lai ché d6
taro. Doi v6i chuong trinh con Auto
Mode, khi da xac nhan phoi dugc dat
vao dang vi tri s& tién hanh diéu khién
tudn tu cac budc sau: dinh vi, xoay
phdi, Iya 16 taro, ding phoi, kep phoi,
tién hanh taro, nha kep va tiép tuc lap
lai cho dén khi du 6 13 thi dung. Dbi
v6i chuong trinh con Manual Mode sé&
duoc sir dung khi lip dat do ga, kiém
tra 16i. Chuong trinh Manual Mode s&
thuc hi¢én riéng 1€ tirng hanh dong chur
khong thuc hi¢n tuan tu nhu chuong
trinh Auto Mode.

LUU DO GIAI THUAT CHUGNG TRINH CHINH

@
i' Dt phdi vao vi tri ga ,-_"

Kigm tra phéi 03 dude d3F
vao vj tri chua 7

¥ k-

Auto Mode Manual Mode

NG

Tiép tyc Taro phii tiép theo ?

Hinh 9. Luu d6 gidi thudt chirong trinh chinh.
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Ket qua mo phong, kiém nghlem code
PLC vé diéu khién tuan ty cic phan tir dién -
khi nén dugc thé hién trong video giri kém theo
bai bao. Két qua cho thay tinh dung din cia
phuong an thiét ké va diéu khién duoc dé xuat.

4. KET LUAN

Bai bao trinh bay mot phuong an thiét
ké hé théng ga va xoay phoi ty dong cho may
taro dang ban. H¢ théng duoc xay dung dua
trén nguyén 1y 3 con lan giap dinh vi va xoay
phoi dang tron. Phan dién khi nén cta hé thong
cling dugc xdy dyng va kiém tra hoat dong
thong qua phan mém mé phong dua trén mot
PLC. Két qua ciia bai bao c6 thé duoc dua vao
{rmg dung thyc té cho cic may taro ren dang ban
hién c6 trén thi truong. <

Ngay nhan bai: 09/9/2024
Ngay phan bi¢n: 04/10/2024
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