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Tom tat

Tur trude dén nay viéc gip san phiam Tab Folder
(dung 1am bia phén trang nhiing gidy to, hd so) trong
cdng ty TNHH Cdéng nghiép PLUS hoan toan do
nguoi cong nhan thuc hién thu cong, sau d6 dung tam
sat day dé ép cb dinh cac mép gap Viéc nguoi cong
nhan thao tac lién tuc va san pham lai cing nén chat
luong, thoi gian gap khong dam bao. Vi vay cong ty
luén ludn bi khach hang phan nan vé chat lugng san
pham va thoi gian giao hang.

Dé dap tng yéu cau nay, nhoém tac gia da thuc hién
nghién ctu nham thiét ké mot hé théng tu dong co
kha ning gap va ép Tab Folder, tao diéu kién thuan
loi dé phuc vu cho viéc ty dong hda san xuét cia cong
ty. Yéu cau dit ra la thiét bi phai hoat dong lién tuc,
d& van hanh, stra chira.

Két qua nghién cau 1a hé thong da dap ung duogc cac
yéu cau cuia cong ty. Giam dwoc 2 ngudi cong nhan
trong 1 ca san xuat. Giam duoc ti 1& bi hong san pham
tir 5% xudng con 1%. Tiét kiém cho cong ty khoang
90,000,000 VND/I nam.

Tu khéa: Assembly system, Automatic assembly,
Folding and pressing machine

Abstract

The Tab Folder (paging cover of the papers,
documents) in Industrial PLUS Co. Ltd was folded by
the workers, then use a thick iron plate to squeeze
attempt the folded edges. The worker continuous
operation and product quality to be hard, folding time is
too high. So the company has always been customer
complaints about product quality and delivery time.

To fulfill this demand, the authors conducted the
research to design an automated system that could
continuously fold and press Tab Folder. The
requirements are that sytem can run continuously, be
easily operated, repaired and applied in factories, create
favorable conditions to serve the automation of
production company.

Research results are system meets requirements of
product quality and quantity of products. Reduced two
workers in one shift. Reduce product damage rates
from 5% to 1%. Saving 90,000,000 VND / 1 year.
Keyword: Assembly system, Automatic assembly,
Folding and pressing machine
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Pl Proportional integral
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1. Gi6i thiéu
San pham Tab Folder c6 kich thuéc 300x472x0.5mm,
dung 1am file hd so tién loi cho viéc sip xép va phan
trang tai liéu. Ciu tao mdi san pham Tab Folder gém
cé: Tai trén, tai gitra va tai duéi (H. 1).
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H. 1 Hinh dnh san pham Tab Folder. (1) Tai trén, (2) Tai
giira, (3) Tai dudi
Trong cong ty PLUS, viéc gap san phim Tab Folder
hoan toan do nguoi cdng nhan thuc hién tha cdng, sau
d6 dung tim sit day dé ép giir c6 dinh cac mép gap.
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H. 2 Thao tac gdp va ép bang tay cua cong nhan
Trong H. 2 thé hién trinh ty cac budc gap Tab Folder
duoc thuc hién thu cong. (1) Thao tac cong nhan gap
san pham (2) San pham dugc dua vao khay chua, (3)
San pham dua sang 6 ¢ép, dung tam thép nang 5kg dé
ép thing theo yéu cau.
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H. 3 So d6 khdi chite nang ciia may

Viéc ngudi céng nhan thuc hién gip bang tay lién tuc
va san pham duoc lam biang nhya ciing nén chat
lwong san phim va s6 luong san pham khong dam
bdo. Vi vay, cong ty ludn bi khach hang phan nan vé
chat lugng san pham va thoi gian giao hang.

Yeéu cau cua cong ty dat ra dbi voi nhom nghién ctru
1a quy trinh gp va ép san pham Tab Folder phai duoc
tw dong hoéa hoan toan va phai dam bao duoc chét
lwong ciing nhu sé lugng.
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H. 4 Pé sudt quy trinh thyc hién tw déng gap Tab Folder
Quy trinh thuc hién gap san pham Tab Folder dugc dé
suat nhu & (H. 4). Mot s6 phuong an dugc dé suat nhu
sau.

e Sir dung kh6p cam va co cdu co khi dé gip c6 thé
dat thoi gian gip nhanh va ning sudt cao nhung
nhuoc diém 1a chiém dién tich 16n, thudng xuyén phai
bao tri va do clmg vitng cia may thip.

e Sir dung céac khi nén dé gip giup cho gia thanh cua
méy thdp nhung nhugc diém la thoi gian gip lau va
kha phuec tap.

e Sir dung co cu din huéng nho khe ho giita thang
ép va cdy ép dé gip giup cho thoi gian gip nhanh,
kich thuéc may phu hop vdi khong gian trong cong
ty.

Qua phén tich va tinh toan thi phuong an thir 3 ¢6 tinh
kha thi cao nhét. Theo phuwong 4n nay may c6 mot két
céu co khi don gian, d& van hanh ma lai ¢6 thé thuc
hién tbt yéu clu duogc dé ra.

So dd khéi chic ning cia may duoc thiét ké theo
phuong 4n 3 duge mé ta & H. 3. Cac thanh phan chinh
bao gom (1) Bang tai 1, (2) Cum dd, (3) Cum dan
huéng, (4) Cum co ciu chinh khe ho 1ay Tab Folder,
(5) Cum co ciu ép, (6) Bang tai 2, (7) Cum gép, (8)
Cum chinh dudng gap, (9) Cum ép hoan chinh, (10)
Cum chira Tab Folder sau khi da gap va ép hoan tat.
Céc tinh nang k¥ thudt va hiéu qua ciia may du kién
phai dat dugc: ti 1€ san pham 13i cho phép 1a: 1/1000,
thoi gian gip va ép 0.5s/1sp, giam mot nhan cong lam
viéc tai khau gép, luc ép dat yéu cau, khong giy xudc
san phim.

2. Thiét ké va thi cong
2.1 Thiét ké co khi
2.1.1 Bang tai
Céu tao cua bang tai dugc mo ta ¢ (H. 5), trong hé
thong sir dung 2 bang tai dé cung cap va gip, ép Tab
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Folder. Trong (H. 5) bao gdm: (1) Khung bang tai, (2)
Gbi dd roller loai PBT30, (3) Roller, (4) Roller chinh
do cang cua bang tai, (5) Bang tai (WB500), (6) Hop
bao vé bo phén truyén dong, (7) Thanh ngang d& biang
tai, (8) Thép tdm d& bang tai, (9) Co cau chinh do
cang bang tai, (10) Gbi d chuyén dong [1-2].
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H 5 Bdang tai.
2.1.2 Co chu diéu chinh khe hé cung cip Tab
Folder
Co céu diéu chinh khe hé cung cip Tab Folder ding
dé tao khe ho giira dau ép va bé mat bang tai lam cho
chi cho 1 san pham c6 bé day 0.5mm di qua (H. 6).

H. 6 Dan huéng cho Tab Folder
2.1.3 B9 phan dé va giir Tab Folder
Co c4u ép san phiam (H. 7) gitt cho san pham khong bi
dich chuyén khi bang tai chuyén dong. Banh xe cua
co cdu d¢ va giit duoc lam bang Silicon nham tranh
gay triy xudc va tao dd bam giit chat hon.

H. 7 Ep sdn pham Tab Folder
2.1.4 Gap Tab Folder
Khi san phim dugc chuyén lén bang tai sd 2, cac
thanh din hudng bang Inox s& dua sin pham dén co
chu gap B6 phan gép c6 cac dudng uon luon s€ lam
san pham dugc gap lai ding theo yéu cau.
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H. 9 So dé khai bé diéu khién hai bing tdi

Khi san phdm di duoc gip thanh nép, Tab Folder s&
dugc chuyén sang cong doan ép dwoc bd tri sat trén
bé mit bang tai s6 2 nhim ép thanh san phim hoan
chinh.

San pham sau khi dwoc gap va ép sé di chuyén xubng
co céu dyng va khi san phdm dé du s6 luong thi cam
bién quang s€ tac dong bao tin hiéu cho ngudi cong
nhan lay khay dung san pham ra.

H. 8 Ban vé thiét ké va hinh dnh thuc té ciia co cau gap san
pham Tab Folder

2.2 Thiét ké phan diéu khién dién - khi nén

Hai dong co diéu khién bang tai trong may gap Tab
Folder dugc &p dung phuong phap diéu khién vong
kin P1 két hop véi phuong phap diéu khién vector [3-
4] @é dam bao toc do chinh xac nham gidp cho viéc di
chuyén cac miéng Tab Folder di ding huéng va chinh
xé&c vi tri. Cu tric cua bo diéu khién thé hién trong
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H. 10 Thiet ké bg diéu khiéen vector cho déng co diéu khiéen
bang tdi

Phuong trinh toan hoc ciia dong co PMSM diéu khién
hai bang chuyén:

di r,

ﬁ_ismi + ELle,z-q“

+

V
dt Ld di dip
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diﬁ — Ldl,Z H r51‘2 H KE 2 i

= i [J— 12 vV
dt a)el,Z Lua‘z dy quvz G2 o quvz + quvz (2)
Phuong phap diéu khién vector duoc &p dung cho hai
dong co, dong diéu khién iy , dugce diéu khién bang 0
lam cho ca hai dong co PMSM duoc decoupled lic
nay viéc diéu khién moment trén truc dong co chi con
phu thugc vao dong i;z

Y tuong thiét ké bo didu khién vector 1a moment va
cac thanh phan tir hoa cua tir théng stator dugc didu
khién doc lap. Dong dién ba pha stator dugc bién d6i
thanh vector dong dién cung cip cho bd didu khién
(H. 10). Moment cta dong co dugc diéu khién thong
qua dong dién trén truc q (lql) B6 diéu khién vector
dong dién va cac khau bién d6i & trong H.10 bao gom
bo PI, phép bién doi Clark, Clark ngugc, Park, Park
ngugc, SVPWM.

2.3 Hinh anh thuc té cia may gap va ép Tab
Folder

H. 11 Hinh dnh thyc té may gap va ép Tab Folder
San phiam dwoc cong nhin bd vao co céu cung cip
Tab Folder. L4c nay bd phan d& dwoc chinh goc
nghiéng pht hop véi khe ho 1dy san pham dé co thé
tach timg Tab Folder. Hé thong dugc khai dong va 2
bo diéu khién s& diéu chinh vén tdc clia bing tai s 1
va bing tai s6 2 sao cho phii hgp nhim tranh truong
hop 2 san pham d¢ 1én nhau. Nho co céu de va gitr
Tab Folder dugc dua tir ving cung cép sang ving gap
ma khong bi xé dich. Thanh dan huéng dua san pham
vao trong goc gip cua thanh gap. Bang tai s6 2 dua
Tab Folder dd dwoc gip vao co cdu ép nho hé thong
Roller cao su duoc ép sat voi bé mat bang tai so 2.
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Sau d6, san pham rét xudng khung chira tao thanh 1
chdng tai khung d&, khi dii s6 luong cam bién quang
béo tin hidu cho nguoi cong nhan liy Tab Folder da
hoan thanh ra khoi khung.

3. Két luan
Sau khi trai qua qua trinh chay thir va chinh stra, véi
su giam sat cua by phan k¥ thuat va ban lanh dao cta
cong ty, may di dugc nghiém thu va ban giao dé dwa
VA0 san Xuat.
Két qua thu duoc tir nghién ciru 1a may c6 ciu tao don
gian, kha nang tu dong hoan toan, hoat dong 6n dinh,
chinh xac da dap tng dugc yéu cau vé mat chat luong
san pham va s6 lugng san pham trong qué trinh hoat
dong, da khic phuc dugc cac nhuoc diém khi thuc
hién thao tac gip va ép bang tay.
May di thay thé dugc 2 cong nhan/lca, ti 1¢ san pham
16i giam tir 5% xudng con 0.1%, thoi gian gap hoan
thanh mot san phdm trong vong 0.5s (cong nhan gap
mét 7s/sp), hang nam tiét kiém cho cong ty khoang
90,000,000 VND.
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