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TOM TAT: Viéc ché tao may dan barcode tu dong thay cho viéc gép ndp hdp, dan bang keo 2 bén va dan barcode ¢ giira
hop bang thii cong 1a doi hoi cap thiét trong thuc té san xut cua cong ty Lixil (100% von Nhat Ban). Bai bao trinh bay két
qua nghién ciru, thiét ké, ché tao may dan barcode, thiét bi bao g6m cum co cau dinh vi, cum co ciu cép barcode, cum co
cAu gap va dan barcode vao nap hop va cudi cing la cum co cau gip va dan barcode vao than hop. Cac khau ty dong hoa dua
vao may gom diéu khién bang dong co AC servo do chinh xéc cao, téc do van hanh on dinh, cac cam bién va xi lanh gitp
hop di chuyén va dimg dang vi tri. Két qua nghién ctru va ché tao da duoc chuyén giao va hoat dong tai doanh nghiép vai
nang suét 5s/1 san pham, gap nhiéu lan so véi san xuat thii cong. Giam 1 nhan cong thuc hién bang tay. Nang sut tang thém
2,5 lan. Thiét bi d& van hanh, d¢ bén cao gi4 thanh thip hon so véi cdc may c¢6 co ciu hoat dong tuwong tur trén thi truong.

TU KHOA: May dan barcode, Hé théng ty dong, Barcode.

ABSTRACT: The manufacture of an automatic barcode labeling machine in lieu of folding the lid of the box, gluing the two
sides together, and manually attaching the barcode in the center of the box is a critical requirement for Lixil's current
manufacturing (Japanese FDI Company). The article discusses the research findings, design, and manufacturing of barcode
labeling machines. The device includes a positioning mechanism assembly, a barcode feeding mechanism assembly, a
structure folding and gluing the barcodes to the box lid, and a mechanical assembly for folding and gluing barcodes to the
box body. The automation stages built into the machine include a high-precision AC servo motor controlling the machine, a
stable working speed, sensors, and cylinders that assist the box in moving and stopping in the correct position. The findings
of research and manufacturing have been transferred and implemented at the firm, which now produces 5s/product, which is
many times faster than manual production. Productivity improved 2.5 times when one manual laborer was eliminated. The
equipment is simple to operate and robust, and the pricing is competitive with comparable machines on the market with
similar working systems.

KEYWORDS: Barcode gluing machine, Automated system, Barcode

1. GIOI THIEU tri dé cac may doc mi vach c6 thé doc dugc [1, 2]. Mot s6

cac ma vach dugc st dung hién nay nhu Hinh 1
xuét tai dau, 16 hang, kich thuéc san phdm, thong tin kiém
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Barcode (mi vach) 1a mot phuong thire biéu thi dir lidu,
thong tin dudi dang hinh anh dé cac nha san xuét co thé
biéu dat thong tin vé san phidm nhu tén thuong higu, san
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doc nho may doc ma vach hay dién thoai thong minh.

Hién nay, md QR dang dén thay thé barcode vi c6 kha
nang luu trit 16n gap hang ngan 1an so v&i barcode thé hé \El|\|||ﬂj}|ﬁl!j|g[|ﬁ Hlm h "j I ||||||”||"|I||["I| I%%ﬁ%%
trude, kha ning xir 1y tirc thoi khi quét ¢ nhiéu goc do

khac nhau, Tinh bao mat cao, tién dung va c6 tinh thim Hinh 1. Mgt s6 ma vach va QR code duroc sir dung hién nay.
my. Ddi tugng dan ciia bio céo ndy s& goi chung 1a ma
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cau phai thing khong nhin gap, trdy xudc va phai dung vi
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Hinh 2. Qui trinh gdp hép va dan barcode thii cong.

Viéc dong goi hop san pham va dan barcode & giita hop
duogc thuc hién thi céng tai cong ty Lixil, nhu trinh bay
chi tiét trong Hinh 2.

Phuong phép thi cong cho ning suat thap, kho dat duoc
d9 chinh xac cao, phu thudc vao tinh trang strc khoe, kinh
nghiém, tay nghé va cam nhan chu quan cta ngudi cong
nhan din dén viéc dan barcode c6 thé bi nhan, don va léch
vi tri gdy lang phi vét liéu anh huong t6i thim my ciia san
phém va cac may doc ma vach co thé khong doc duoc [3].

Dé giai quyét cac van dé néu trén, viéc thiét ké ché tao
may dan barcode ty dong vao san phdm 1 can thiét. Tuy
nhién, viéc dan barcode cho mbi loai san phém co dac thu
riéng, phu thudc vao hinh hoc va kich thude cia san phém,
chat dinh phu 1én barcode, ning suit yéu cau [4, 5].

Khéac véi quy trinh dan barcode thu cong (Hinh 2), Cong
ty Lixil (Nhat Ban), cac budc thuc hién bao gdm viéc gp
nap hop vao bén ngoai sau d6 dung barcode thay thé bang
keo dan & mat hong cia hop ma khong st dung bang keo
dan 2 bén hop (nhu Hinh 3). Thoi gian hoan thanh dudi
8s/1 san pham. San pham sau khi dan barcode phai thing
khong nhin gip, trdy xudc va phai dang vi tri, ty 18 15i
dudi 0.5%.
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Hinh 3. Hdp ddn barcode theo yéu cau ciia Lixil.

Phan tich yéu cau cua Cong ty Lixil, quy trinh van hanh
ctia may dugc dé xuét nhu trén Hinh 4, bao gom cac khau:
nap hop — dinh vi va gip nip hop — dan barcode vao nap
hop, cudi cung la gép va déan barcode vao than hdp.

Hép sin phém
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Dinh vi va gap nip hip

v

Didn barcode vao
nip hop

v

Gap va _dEln lr;ua:cc-de N
vae than
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Hinh 4. So d6 khéi méy dan Barcode.

Trong cac phan tiép theo, bai bao sé& trinh bay két qua
nghién ctru, thiét ké, mg dung va danh gia chat luong thiét
bi sau khi trién khai tai cong ty Lixil.

2. THIET KE, CHE TAO MAY DAN BARCODE

Theo so d6 khdi Hinh 4. Khung may dugc thiét ké nhu
Hinh 5. Chung t6i sir dung phan mém Solidworks dé mo
phong [6], tinh toan d6 bén cua cac co cau ciia khung mdy.
Khung may bao gdm: Cum dan san pham vao, co ciu dinh
vi va gip nap hop (1), cum co cdu cip barcode (2), cum
co cAu dan barcode vao nip hop (3) va cum co cdu gip va
dan barcode vao than hdp (4).

Hinh 5. Thiét ké khung may.

2.1. Cum co ciu dinh vi va gip nip hop

Phan tich dong hoc: Cum nay van hanh dya theo cac co
cau: 1) Co ciu day hop vao vi tri van chuyén; 2) Bang tai
van chuyén hop téi vi tri dinh vi; 3) Thyc hién gép nép
hop.

Sau khi ngudi cong nhan bo san pham vao trong hop va
dugc camera quét kiém tra hop c6 chira dii san pham, xi-
lanh gat t6i phin bang tai cua hé thong may dan barcode.

Cum dugc thiét ké voi bang tai nhya PVC co bé mit cao
su gilp bam chac day hop, tranh tinh trang hop bi trugt
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trong qua trinh di chuyén. Ngoai ra, cic thanh dan huéng
doc theo than hop va nap hop bang inox va mica gitp cho
hop khong bi 1éch trén bang tai. Cac thanh nay dugc bo
cong cac canh va mai mon do sic ciia cac canh gitip hop
khi di chuyén tron tru va khong bi bién dang nhu Hinh 6.

Hinh 6. Cum co céu dinh vi va g(fp ncfp hop.

Niép hop phai duoc gép chinh xac, khong qua hé so voi
than hop, cac thanh din hudéng, co cdu cb dinh xi-lanh c6
thé dé dé dang didu chinh. Co ciu co khi phai duoc gia
cong cing cap, do bén cao. Cum c6 2 xi-lanh va 2 cam
bién soi quang thuc hién chirc ning giam sat viéc gap nap
hop. Mot xi-lanh dugc thiét ké dat theo phuong ngang dé
gap nap hop khi cam bién nhan tin hiéu, dong thoi, mot
xi-lanh dat theo phuong doc str dung dé chan hop, nhim
tranh hop di chuyén vuot qua vi tri.

Sau khi hop duoc gip ndp, né dugc bang tai va cac thanh
dan huéng chuyén tdi vi tri dan barcode vao nap hop.

2.2. Cum co cau cap barcode

Phan tich dong hoc: Cum nay 1am viéc theo nguyén tic
kéo barcode tir cudn véi co ché diéu chinh sire cang, tich
ro1 barcode khoi cudn va dan barcode. Viéc tach barcode
sao cho phan mép dau cuia barcode phai cach 3mm so véi
diém gip mép ciia ndp hop. Vai thiét ké khi hop t6i ding
vi tri dan, dong co servo s& hoat dong di chuyén barcode
t61 ding khoang cach duogc tinh toan trude 1a 15 mm. Pay
la cum co cAu doi hoi su chinh xac cao nhat gz‘?m nhu la
tuyét doi.

Hinh 7. Cum co cdu cdp barcode.

Cum cap barcode dugc thiét ké gom khay chira cudn
barcode, cac rulo dan huéng, dong co AC Servo kéo bing.
bé gitr cho cudn barcode ludén c6 d6 cang xac dinh, tranh

sai s khi di chuyén va tach barcode thi cac rulo din huéng
duogc bd tri theo hinh Zigzag. May duogc thiét ké mot nut
diéu khién gitp cong nhan c6 thé diéu chinh vi tri barcode
trong qua trinh can chinh may. Ngoai ra, mot cam bién soi
quang & day khay dung barcode str dung dé phat hién canh
béo va dimg may khi hét barcode (Hinh 7).

Cam bién soi quang khi nhén tin hi¢u s€ tu dong thuc hién
cong vi€c tach barcode ra khoi cudn va chd dan barcode.
Yéu ciu barcode phai dugc dén thang, nam giira va cach
déu hai bén thanh hop. Sau khi barcode duoc dan vao nip
hop thi dong co servo thyc hién tiép viée di chuyén
barcode t6i vi tri cho dé dan hop tiép theo.

2.3. Cum co cau gap va dan bacode vao nap hop

Phan tich ddng hoc: Cong doan dan barcode doi hoi phai
¢6 luc gitr hop va luc ddy co cdu dan barcode 1én nép hop.

Cum gdm 2 xi-lanh, trong d6, mot xi-lanh & dudi déng vai
trd 13 mat phing d& nip hop, con mét xi-lanh & trén di
chuyén xubng dan barcode. Xi-lanh dudi con c6 thém
nhiém vu di chuyén Ién va tach barcode ra khéi cudn
barcode nhu Hinh 8. Cam bién soi quang thyc hién chuc
nang giam sat viéc dua hop tdi ding vi tri dan barcode.

Hinh 8. Cum co ciu gdp va ddn bacode vio ndp hip.

Nhu trinh bay trong Hinh 8, khi hop san pham t6i vi tri
dan va dugc chin boi mot xi-lanh. Tai vi tri ndy cam bién
thir soi quang nhén tin hiéu co ciu cép barcode s& hoat
dong di chuyén bacode ra 15 mm, tiép theo xi-lanh & trén
di chuyén xudng dan barcode 1én phin nip hop, sau d6 xi-
lanh dudi s& day nép hop 1én tach barcode ra khoi cudn.
Cubi cung xi-lanh chan s& di lén, bang tai tiép tuc di
chuyén dwa hop dén cong doan tiép theo.

2.4. Cum co cau gap va dan bacode vao thian hop

Phan tich dong hoc: Hop dugc bang tai chuyén tir vi tri
dan barcode 1én nap hop tdi vi tri gap va dan barcode 1én
than hop. Cum nay thuc hién cac dong tac gip mép hop
con lai vao than hdp va dan barcode, sao cho khéng bi
nhan va léch.

Cum dugc thiét ké gém mot cam bién soi quang dinh vi,
mdt xi-lanh chin dé hop ndm chinh xéc vi tri gap va dan
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barcode vao than hop khong bi nhin va léch. Tiép theo,
mdt xi-lanh thir 2 dugc dit theo phuong thang ding, dau
xi-lanh trang bi mot rulo dugc boc 16p xdp dam béo tinh
dan hoi dé c6 thé dan chic chin cac goc canh ctia barcode
vao than hop, nhu Hinh 9.

Hinh 9. Cum co cdu gép va dan bacode vio than hop.

Nhu trinh bay trén Hinh 9, hop san pham dwoc chuyén toi
tir khau trude toi vi tri chd gip va dan bacode vao than
hop, s€ dung tai vi tri cua co cAu nay va dugc gilt nho xi-
lanh chan. Khi cam bién dinh vi nhan tin hiéu thi may sé&
diéu khién xi-lanh thang dung van hanh s& gap va dan
barcode vao than hop. Sau khi viéc dan két thuc, xi-lanh
chin duoc nhac 1én va bang tai van chuyén hop san pham
da hoan thi¢n vao khay chira.

2.5. H¢ thong diéu khién

Pé dam bao do tin cay hé théng va hoat dong on dinh
trong moi truong san xut, hé diéu khién tich hop tir cac
module chuin hod nhu PLC (Mitsubishi: PLC FX3U-
40MT), bién tAn (Mitsubishi: FR- D720- 0.4kW), dong co
AC servo (Mitsubishi: MR- J4- 10A) va cac cam bién
cong nghiép nhu hinh 10 [7, 8].

Start  Stop Reset

S S N S
Tin higutir _)]

_b D?ng ca
camera bang tai
Cam bién nhan AC Servo Dong co kéo
biét vi tri hop cudn tem

PLC

Cam bién nhén

; —»] FX3U -40MT ] Cum
biét vi tri tem Sol Vale xy lanh
Cam bién nhan

biét vi trixi lanh
Hinh 10. Hé thong diéu khién mdy dan Barcode.

Bing viéc 1ap trinh trén PLC dé diéu khién bién tin dong
co AC servo, xi lanh gép nép hop, xi lanh chén, xi lanh ép
barcode va xi lanh ¢6 dinh hop. Dé dam bao barcode dan
duoc chinh xac va thim my, thi viéc diéu khién cudn
barcode phai dung vi tri, theo cong thuc sau:

Do dai cua barcode la 30mm, duong kinh con lan la
31,5mm.

Vay ta s€ dugc chu vi con lan:
C=7d=3.,572=9896 (mm)(1)
Xung 1 vong quay dong co servo la 131072 xung/vong:

mm)(1
_131072 _, o, 45 (mm)(1)
98,96

Vay dé chay dugc 1mm ta phai cip 1325,5 xung dé dua
barcode dén vi tri duoc yéu cau la 15mm twong duong ta
phai cap cho AC servo 1a 19867 xung.

Quy trinh diéu khién dwoc giam sat bang cac tin hiéu cam
bién nbha65n biét vi tri hop va tin hiéu cam bién tir xi lanh
nhu hinh 11.

| Cung cip cudn Barcode

w

Kid
Prra barcode 151
w1 i -

Yes

Gap nip hép

n chu}';;r_

Dé&n barcode vao
nap hop

Dén barcode vao than
hép

Hinh 11. Luu dé gidi thudt diéu khién hé thong.

2.6 Thuc nghién danh gia (phu luc bang 1)

Danh gia chat lugng san pham dat dwa vao cac tiéu chi
sau: Do chat, do chinh xac va tdc do dan barcode. Ngoai
ra, hop san pham sau khi dan barcode phai dam bao vé
tinh thim my, nép hop phai gap khit vao than hop, barcode
phai dugce dan nim gitra va cach déu hai bén thanh hop,
barcode phai duoc dan cach phan thanh trén ctia hop 3mm,
nhu Hinh 12b.
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Hinh 12a. Dan thi cong Hinh 12b. Ddn bang mdy.

4. KET LUAN

Hinh anh may dan barcode ty dong dugc thiét ké, ché
tao va su dung thuc té tai Cong ty Lixil dugc thé hién trong
Hinh 13.

Hinh 13. Mdy ddn barcode hoan chinh.

Bang phu luc 1. Thir nghiém va danh gia

May c6 cac tinh nang k¥ thuat nhu sau: Dinh vi va gap
nap hop, dan barcode vao nap hop cudi cling 1a gip va dan
barcode vao than hop véi sai sé khong qua 0,5%; Thoi
gian hoan thanh 5s/1 san pham, giam 1 nhan cong thyc
hién bang tay. Nang suat ting thém 2,5 lan; Thiét bi co
c4u triic nhé gon, van hanh don gian. Thiét bi tu dong dam
bao ning sut cao, gip hop va dan barcode chinh xéc cao.
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6. PHU LUC

So So %

. Tha L .
Ngay ia(: lwong  hjp hop Nguyén nhén Panh gia va khac phuc
g hép bildi bildi
Barcode dan du 1én nép hop.
13/10/21  8h-%h 500 2 0.4%  Barcode dan bi xéo Xt 1y chwong trinh dé khic
khuc 18i
13/10/21 13h-14h 500 1 0.2%  Hop bi cin vao thanh gip hop Thém co cdu din huéng.
. Diéu chinh lai vi trf xi lanh
15/10/21 8h-10h 1000 1  0.1% Dén barcode chua chic chén U SR v xt fan
gap nap lan 2 va déan barcode.
Barcode dan déu 2 bén,
16/10/21  13h- 15h 500 0 0 khéng nhin, rich va tray
xwée.
B in déu 2 bén, kho
17/10/21 9h-10h 500 0 0 arcode din déu 2 bén, khong
nhan, rach va tray xudc.
< . Pat cac yéu ciu cua cong t
20/10/21 7h-10h 1500 2 0.13% Hop bi 13i do nha cung cép atcac yeu cay cua cong ty

dé ra, tién hanh ban giao may.
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