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TOM TAT

Viéc kiém sodt, giam sdt cdc qua trinh san xudt va dich vu bdng cong nghé dwoc goi la tu
déng héa. Ngay nay, do thi truong canh tranh khoc liét nén méi mét doanh nghiép mudn ton tai
duwoc thi deu can phai tw dong hoa. Viéc tw dong hoa thuong can rat nhiéu tien dau tu. Do vdy, cdc
doanh nghiép nhé va vira sé khéng di tiém liec vé tai chinh dé thiee hién. Chiing téi da nghién ciru
khdi niém Tu dong héa chi phi thap (TPHCPT), hién khé phé bién trén thé gidi ciing véi nhitng
diéu kién dac thi cua Viét Nam dé ap dung cho cac doanh nghiép co nho va vira. Mot dac trung
co ban ciia TPHCPT la dat dwoc muc tiéu toi da véi chi phi t6i thiéu bang cdch sir dung nguon tdi
nguyén san cé (con nguoi, mdy moc, thiét bi). Trong bai bdo ndy, ching téi sé giGi thiéu vin tdt vé
TPHCPT. Sau dé, cdc két qud nghién ciru thwe nghiém va nhitng bai hoc rit ra ciing dwoc cong bo
sau khi dé dp dung TDHCPT cho mét doanh nghiép c& vira chuyén san xudt néi that.

Tir khéa: Tw dong héa chi phi thap; Doanh nghiép vira va nhé; CAD (Computer Aided
Design); CNC (Computer Numeric Control).

ABSTRACT

The control, monitoring of production and service processes using technologies is called
automation. Today, due to competitive market, every business that wants to survive needs to be
automated. Automation often requires a lot of capital investment. Therefore, small and medium-
sized enterprises will not have enough financial potential to implement. We have researched the
concept of Low Cost Automation (LCA), which is currently quite popular in the world along with
the specific conditions of Vietnam to apply to small and medium-sized enterprises. A basic concept
of LCA is to achieve maximum goals with minimum costs by using available resources (people,
machineries & equipment). In this article, we will briefly introduce LCA. After that, the results of A
case study and lessons learned were also published after applying LCA to a medium-sized company
specializing in furniture production.

Keywords: Low Cost Automation (LCA); Small & medium-sized enterprises;, CAD
(Computer Aided Design); CNC (Computer Numeric Control). &
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1. PAT VAN PE

Tu dong hoa 1a tap hop nhidu cong
nghé din dén sy hoat dong ciia may moc va
hé théng ma khong can su can thiép dang ké
cua con nguoi, dé dat duoc nang suét va chét
luong vuot trdi so voi van hanh thu cong. Mac
du, bat ky ai cling déu thdy rd cac vu diém cia
tu dong hoéa nhung khong phai doanh nghiép
nao ciing co thé trién khai, chu yéu do cac kho
khan vé tai chinh. Do do, tu dong hoa chi phi
thap (TPHCPT), nhu tén cta né di thé hién,
c6 thé 1a mot giai phap kha thi. Ty theo ting
truong hop cu thé, nhung dai da sé phu tung tir
cac may moc, thiét bi cii s& dugc kiém tra va
tai sir dung lai. Khi phai trang bi thém thiét bi
moi, hudng uvu tién s6 mot 1a s dung cac phu
tung, vat tu tiéu chuan c6 san trén thi truong dé
giam chi phi va thoi gian cung cap. Vi du nhu:
Céc thiét bi khi nén (piston, xy-lanh, van dién
tr va van hoti tiéu chuén) va céac thiét bi dién,
dién tir (bd diu khién kha trinh PLC, céc relay,
contactors...).

V6i cach 1lam nhu vay, viéc &p dung
TDHCPT c6 thé gitp cac doanh nghiép c& vira
va nho giai quyét dugc bai toan khé, d6 1a: Tang
tinh canh tranh cta doanh nghiép bang cach
tang ning suit va cht luong ctia san pham voi
kha nang tai chinh han hep cuia minh [2].

2. KHAI NIEM VE TU PONG HOA CHI
PHI THAP

Gidi phéap cong ngh¢ tao ra mot mirc do
tu dong hoa cao nhit c6 thé véi cac tai nguyén
san ¢co trong td chuc (thiét bi, cong cu, phuong
phap va con ngudi) va sir dung da sb cac thiét
bi tiéu chuan c6 sin trén thi trudng. Chi phi dau
tu thdp nhat c6 thé va thoi gian hoan vén ngin,
thuong 13 tir vai tudn dén dudi mot nim, dugc
goi 1a Tu dong hoéa chi phi thip [3].

2.1. Uu diém ciia tw ddng héa chi phi thap

- Khong can nhiéu tién dé dau tu;

- Ning suat lao dong cai thién dang ké;

- Giam chi phi nhan cong tryc tiép va gian tiép;
- Giam thoi gian san xuét va giao hang;

- Giam thiéu lang phi nguyén, nhién vat liu;

- Tinh than 1am viéc nhom, sy hai long va long
tu trong cua cong nhan dugc cai thién;

- Tiép can timg budc nén gan nhu khéng ¢ i ro;
- Than thi¢n véi nguoi st dung;

- Chi phi dao tao gan nhu bang khéng;

- Tang chét lugng san pham;

- Thoi gian hoan von ngén, tir vai thang dén 1 nam.
2.2. Han ché ciia tw dong héa chi phi thip

- Do dugc xay dung don chiéc va cé biét nén
can nhiéu thoi gian hon dé phat trién;

- Do chu yéu dung nguon nhan lyc san c6 nén
thoi gian huan luyén va dao tao cling dai hon;

- Viéc str dung céc phan mém phd bién san co
trén thi truong s€ kho khan hon cac phan mém
chuyén biét;

- Nghi ngai vé kha nang thanh cong va thu hoi
vbn dau tu tir chit doanh nghiép;

- Su khong hop tac ciia cong nhan ¢ giai doan
dau vi ho lo s¢ bi mat viéc lam khi ap dung tu
dong hoa.

Tuy nhién, thyc t€ trong va ngoai nudc
da chimg minh rang: TDHCPT c6 nhiéu uu
di€m vuot trdi so vdi nhitng han ché cta no.
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3. CAC NGANH TIEM NANG CHO VIEC
APDUNG TU PONG HOA CHI PHi THAP

Bit ky mot nganh nao ciing c6 thé ap
dung TDHCPT, dac biét 1a cac nganh san Xuét
bao gdm nhiing céng doan ché tac roi rac. Vi
du nhu [4]:

- Cong nghiép ché tao may bao gdm cac qua
trinh tir cap phoi, ga kep, ché tac, han, ngudi,
lap rap, bao goi,...;

- San xuat do noi that;
- In an, dan nhan bao bi va logistics;
- Trong trot va chan nuoi;

- Ché bién thuc pham v6i cac dicu kién vé sinh
nghiém ngat.

4. PHUONG PHAP THU'C HIEN

Sau khi nghién ctru, ching t61 da dua ra
mot quy trinh thye hién TDHCPT, gobm mot s6
budc co ban sau:

4.1. Xac dinh cac linh vuc va khu vuc ap
dung kha thi

Mic du tat ca cac linh vuc déu c6 thé ap
dung TDHCPT, nhung yéu t6 han ché 1a chi phi
va ngudn nhan lyc c¢6 tay nghé cao dé thyc thi
diéu nay. Do vay, can lya chon nhiing linh vuc
gitip giam dang ké strc lao dong.

4.2. Lwa chon mo hinh

Trong nhiéu trudng hop, khi mot doanh
nghiép mudn ap dung TDHCPT, ban dau can
phai thay doi cac quy trinh hién tai dé ro-bot/
may moc tu dong co thé thuc hién duge. Do
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vdy, can nghién ctru quy trinh hién tai dé dé
xuat cac thay doi tuong tng trudc khi bat dau
tién hanh TDHCPT.

4.3. Lap ké hoach thie hién tw dong hoa

Khi bit ddu qua trinh TDHCPT, can
phai lap ké hoach dé chuyén doi tung budc,
tir thyc hién bang con ngudi sang xtr 1y bang
may. Giai doan chuyén tiép c6 thé kéo dai tir
vai thang dén hang nam, tiiy theo mirc do phirc
tap cua qua trinh.

4.4. Trién khai theo giai doan

Tét ca cac du 4n nén duogc thuc hién
theo ting giai doan va sy thanh cong ctia moi
giai doan mang lai niém tin cho chii doanh
nghiép. Pdng thoi, ngudi lao dong ciing can
c6 thoi gian dé thich ung véi quy trinh méi.
Trude khi chuyén tir giai doan ndy sang giai
doan khéc, can co su phé duy¢t cua cac bén lién
quan. Ngoai ra, van dé thoi gian tam ngimg san
xuét dé chuyén doi ciing can duoc luu tam.

4.5. Hoan thién va ban giao

Trudc khi hoan thién va ban giao du
an, nguoi thuc hi¢n can chuén bj ky chuong
trinh dao tao, huan luyén van hanh. Sau do, cac
van dé phat sinh trong qua trinh san xuét chua
luong trude dugc can duoc hoan thién thém.
Céc k¥ niang chan doan va xir 1y su ¢ s& duoc
cap nhat va dao tao lién tuc cho can bo ky thuat
va cong nhan van hanh day chuyén ty dong.

5. AP DUNG TU PONG HOA CHI PHi
THAP - MQT NGHIEN CUU THUC TIEN
PIEN HINH OMOQT CONG TY SAN XUAT
NOI THAT

Sau mdt thoi gian dai nghién ctru ca ve

&
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Iy thuyét va thyc tién, nhom tac gia di dua ra
mot quy trinh twong ddi hoan thién dé ap dung
tu dong hoa chi phi thap cho cac doanh nghiép
vira va nhd & Viét Nam. Do d6, dau nam 2022,
duogc sy tro giup va tin tuéng ciia Ban lanh dao
Cong ty c6 phan DHT chuyén san xuat noi that
voi quy mo trén 100 cong nhan, du an da duoc
trién khai va tién hanh theo cac budc sau:

5.1. Xac dinh linh vue, khu vie nén trién
khai TPHCPT

Cong ty c¢6 phan DHT la mot doanh
nghiép hang dau c6 truyén thong lau nim vé
san xuat do noi that tai khu vuc céac tinh mién
duyén hai Bic Bo. Mat hang chu yéu cia cong
ty la san xuét d6 noi that gia dinh va cong cong
tir van gd cong nghiép gdm hai nhém hang
chinh 12 hang hoéa tiéu chuin véi chit liéu, mau
ma khong d6i va hang héa theo don dat hang
hodc theo thiét ké véi da dang céc chét liéu va
mau mi. Pau nam 2022, ban giam dbc cong ty
da dat ra nhi¢ém vu cho nhém téc gia nhu sau:

- Giam chi phi san xuat nhung khong lam giam
chét lugng san phém, dich vu;

- Rat ngdn thoi gian ban giao hang;
- Tang muc d6 hai long ctuia khéach hang;

- Cai thién mdi truong lam viéc cho nguoi lao
dong;

- Chi phi d4u tu hop 1y va thoi gian thu hdi vén
ngan hon 1 nam;

- Tang tinh canh tranh cho doanh nghiép.
Sau mdt thoi gian nghién ctru doanh

nghiép ca vé quy trinh quan 1y va san xuét,
nhom tac gia da dé nghi trién khai TDHCPT

giai doan thir nhit cho cong doan thiét ké va
gia cong nhoém san pham theo don dat hang,
v6i 1y do 1a linh vyc nay hién dang rat khan
hiém nhan cong trinh d6 cao va chi phi cua
cong doan nay chiém dén gan 50% gia thanh
ctia mot san pham.

5.2. Lwa chon m6 hinh

5.2.1. Cdch lam truyén thong ciia Cong ty cé
phin DHT

Vé cong doan thiét ké, theo cach truyén
thong ludn ton tai hai dang ban vé thiét ké cho
1 san pham, do la:

- Ban v& danh cho khach hang: Gém
ban vé& 3D dung dé dién hoa va ban v& 2D kém
theo kich thude tuong dbi dé phuc vu cho ban
vé dién hoa;

- Ban v€ danh cho can b k¥ thuat va
cong nhan: Thuong ban v€ nay la ban v€ 2D
ding trong ndi bo nha may co day du két cau,
kich thudc, vat liéu dé tién hanh san xuét. Hé
théng ban v€ nay co ) luong rat 16n, dic biét
Vv6i cac cac san phdm phirc tap bao gdm hang
tram chi tiét khac nhau.

Hai dang ban v& néu trén thuong khong
(hodc rat it) lién hé v6i nhau, dong nghia véi
viéc nguoi thiét ké phai vé hai loai ban v& cho
1 san pham véi khoi lugng cong viée rat 16n.
Diéu nay mot mit gay nén lang phi vé thoi gian
va cong stic, dong thoi con tao ra tinh khong
nhat quan va giy nén sai sot trong quéa trinh
thiét ké san pham.

Vé cong doan gia cong san pham, can
bd k¥ thuat c6 trinh d§ cao can ctr theo ban vé
n6i bo s& boc tach cac chi tiét dé chuyén xudng
bd phan citra phdi, hoan thién canh, khoan 16,
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son hoan thién. Do tinh chat phirc tap va chinh
X4c cao clia cac chi tiét dién ra trong nhiéu cong
doan phu véi rat nhidu nguoi cing tham gia
nén sai sot 1a kho tranh khoi. Nham khic phuc
sai s6t & cac cong doan, thi mdi san pham sau
khi gia cong can dugc lap rap thfr tai nha may.
Sau do, cong nhan théo rdi ra roi méi dong g01
dé van chuyen to1 khach hang. Viéc nay tiéu ton
kha nhiéu thoi gian, cong sirc va tién bac.

5.2.2. M6 hinh ap dung

M6 hinh dugc nhom tac gia lya chon ¢
day l1a sir dung CAD (Computer Aided Design)
va CNC (Computer Numeric Control) dugc
tich hop dong bo tir cong doan thiét ké den gia
cong san pham nham dat duoc cac yéu ciu cia
Ban giam ddc doanh nghiép.

Cac giai phap tich hop san xuat hién
nay trén thi truong dang ton tai kha nhiéu,
nhitng mé hinh nay thuong duoc cung cap kém
theo cac hé théng san xuét hién dai cua nhiéu
hang ché tao may cong cu. Co thé ké ra ¢y mot
s6 hing noi tiéng hang dau trén thé gidi nhu:
Biese, Homag, SCM Group, IMA cua chau Au,
hay KDT, Nanxing ctia Trung Qudc. Nhiing
phan mém nay mic du twong d6i manh vé CAD
va CAM, nhung nhuoc diém 16n 1a chi su dung
cho cac may cua hing d6 va mot diéu tré ngai
rt 16n cho cac doanh nghiép c& vira va nho 1a
chi phi dau tu rat cao, tir hang tridéu My kim tré
1én [6].

Xuét phat tir tinh hinh thuc té ké trén,
chung t6i da dé nghi 4p dung mot mé hinh tich
hop, chi st dung cac tai nguyén phd thong va
san c6 (may moc, con ngudi, phan mém) nham
dat duoc hi¢u qua cong viéc, nhung voi chi
phi thap nhét ¢6 thé va than thién v6i nguoi sir
dung. Cu thé la:
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A. Thiét ké:

« Phan mém thiét ké 3D: Lua chon
Sketchup ban Education mién phi hozc ban Pro
v6i gia khoang 1,8 triéu dong [7]. Bén canh gia
tuong ddi hop 1y, thi didu quan trong hon 1a
tat ca thiét k& vién cua doanh nghiép déu da
va dang sir dung rat thanh thao phan mém nay
dé dién hoa. Piéu can thiét dé phuc vu cho du
an 1a thiét ké vién can dwoc dao tao thém cac
kién thirc vé nhan tric hoc, két cau, vat liéu,
phu kién va dung sai. Dé tao nén cac 18 khoan,
gia cong cho cac chi tiét lién két, cac Plugin
mién phi sin c6 nhu ABF, SFFD, SOFTEN-
SMOOTH... duoc str dung.

« Mot hé thong quan 1y dir liéu duoc xay
dung, dé cac bd phén trong cong ty chia sé tai
nguyén truc tuyén (online). Tt d6, cac bo phan
c6 thé kiém soat duoc don hang va hd trg nhau
kip thoi. Vi du sau day mo ta qua trinh thuc
hién don hang 13 mot chiéc ban vin phong.

Hinh 1. Ban 3D vé bang Sketchup va cdc Plugin
cung cdc tuy bién

* Qua by phan quang cao (Marketing),
ban hang (Sale) s€ 1am viéc véi khach hang dé
lap ban concept.

* Thiét ké vién s€ v€ ban demo san
pham theo concept.

* B0 phéan ban hang va thiét ké vién sé
cung khach hang chinh stra 1an cudi ban vé. Tat
ca nhiing thay doi theo yéu cau cua khach hang

duoc thuc hién chi béng mot click chudt. Ngay &
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khi ban v€ dugc hoan thanh, ngudi phu trach
ban hang s& béo gia tryc tiép cho khach hang
qua bang du toan chi phi san xuét chinh xac
keém theo ban v& 3D nhu trén Hinh 2.

* Ngay sau khi khach hang dong ¥y va
ky két hop dong, bd phan vat tu va kho da co
ngay s liéu vat tu can thiét dé thuc hién don
hang. S6 liéu nay rat chinh xéac va chi tiét, vi du
nhu: can bao nhiéu tim gd loai ndo, bao nhiéu
ban 18, b¢ vit, tay ndm ctra... T4t ca déu c6 trén
bang li¢t ké nhu trén Hinh 2.

« Nhitng chi tiét nay s& dugc sip xép
mot cach t6i vu trén cac tim gb co kich thude
tiéu chuan nhu trén Hinh 2, sao cho téng hao
phi 13 nho nhat.

« Viét lai trinh bién dich (Post-processor)
dé chuyén céc file dudi dang vector thanh céac
file G-code tuwong thich véi bd diéu khién
Syntec 6MB, dé gia cong trén may CNC nhur
trén Hinh 3 (1a mdt trich doan file G-Code).

« Trude khi gia cong cét trén may CNC,
chucng trinh dugc mo phong truge trén may
tinh dé phat hién cac sai s6t néu c6 nhu trén
Hinh 4.

i P o

-
]
o
BRE

Hinh 2. Bang vat tu, phu klen tiéu hao va sdp xép
161 wu cdc chi tiét trén tam go

1 BAN 1200 1 TAM NUM.nc - Notepad
File Edit Format View Help
N1M26
N2G91G2BZEM5

N3Go8G48G4A9
HAGBAX1.8

N7GOaXe .e00Yo . 000
HBGA3Z16.000H2

Hinh 3. Vi du mét doan G-code gia cong tam go

M r-,T-A-y',=|_‘f|| ;. [i———

=1 | . o
| 1

Hinh 4. M6 phong quda trinh gia cong trén may
CNC

B. Gia cong:

May gia cong CNC duge dé nghi sir
dung 13 cac may CNC phd dung c6 trang bi ban
hut chan khong. Luc do, nha may da co san mot
may CNC-12 dao thay ty dong ma trudc day
chi ding dé diéu khéc cac hoa tiét trang tri nho
dugc tai sir dung, kém theo mot s6 hoan cai cho
phu hop nhu:

- Trang bi thém ban hut véi may hut
chan khong vong nudc cong suat 7,5 (Kw);

- Lip dat thém co cdu xdp tdm gb tu
dong, hoat dong bang khi nén — dién;

Hinh 5. Mdy CNC hodn cdi: Ban thiét ké va
thuc hién

- Lap dat thém co ciu hat bui va théi
sach mat ban ty dong;

- Lap dit thém co céu dy phoi va gap
tam ty dong;

- Thay d6i/viét lai chuong trinh cua bo
diéu khién Syntec 6MB [8] dé phu hop véi quy
trinh gia cong méi, két hop thém nhiéu thao tac
tu dong.
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Tat ca nhitng hoan cai v6i may CNC
duogc thiét ké va thi cong trong thoi gian 30
ngay nhu trén Hinh 5, ma khong 1am gian doan
qué trinh san xuét, voi chi phi rat thap khoang
50 triéu dong, do tan dung tdi da cac tai nguyén
san c6 hodc str dung cac trang thiét bi tiéu chuin
trén thi truong.

5.3. Huan luyén va dao tao

Nhom téc gia da bién soan tai liéu va to
churc nhiing budi huin luyén, dao tao cho céac
can bd ky thuat, cong nhan cua nhirng bd phan
lién quan trong qua trinh thuc hién du an. Do
vay, ngay sau khi ban giao va dua vao san xuat
chinh thire, tat ca cac bd phén da thich Ung rat
nhanh va lam chu duoc toan by quy trinh san
Xudt méi.

5.4. Két qua dat dwoc va bai hoc kinh nghiém

Sau thoi gian khoang 3 thang trién khai
tich cuc, du an dugc hoan thanh, nghiém thu va
ban giao cudi nam 2022. Sau 1 ndm van hanh,
ban lanh dao nha may di co tong két va danh
gia rat t6t vé két qua da dat duoc cua dy an
vao cudi nam 2023. Tat ca cac yéu ciu dé ra
déu duoc thuc hién, mét sb chi tiéu vuot ngoai
mong doi nhu: thoi gian hoan vén ngén hon rat
nhiéu, chi hét tim 3 thang va chét luong san
pham tot hon déng ké so voi trude. Pay ciing
la mgt dong luc 16n cho nhém tac gia trién khai
tiép giai doan 2 tai cong ty DHT, cling nhu s&
thuc hién nhiéu dy 4n méi 16n hon cho céc
cong ty cd vira va nho trong thoi gian toi.

6. KET LUAN
Sau khi nghién ciru, tim hiéu rat nhiéu

chu doanh nghiép vira va nho bang cac nguon
tai liéu va qua phong van truc tiép, voi mot cau
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hoi 1a: Doanh nghiép vira va nho can gi? Chung
t6i d3 nhan dugc mot cau tra 101 rat gian don,
d6 1a: Ho can c6 khach hang, can lgi nhuan.
Diéu kho khan nhat voi ho 1a phai canh tranh
song phang véi cac doanh nghiép 16n, trong khi
tiém lyc tai chinh cua ho rat han hep. Pau 1a 10
gidi cho bai toan kho nay?

Céc hé théng TDPHCPT di va dang duoc
trién khai rat rong rdi ¢ nhiéu noi, ca cac nudc
phat trién va dang phat trién, va da thu duoc cac
két qua rat dang khich 1&. C6 thé n6éi TDHCPT
12 mot thé vo hiém giup cac doanh nghiép vira
va nho chién thiang trong cudc chién khong can
stre véi cac gi khong 10.

Van dé tu dong hoa cho cac doanh
nghi¢p vira va nhé ¢ Viét Nam cang tr¢ 1én
quan trong vi theo s6 lidu théng ké vao nim
2017, s6 doanh nghiép vira va nhé chiém t6i
98,41 (%) trong tong s6 doanh nghiép ding ky
hoat dong [1]. Nhiing doanh nghiép nay gop
mat trong tat ca cac linh vuc va trai dai tir Bic
t6i Nam. Do d6, néu nhu ¢6 cac giai phap cong
nghé hiéu qua dé thic day sy phat trién cua luc
lwong san xuat nay, thi day thuc su 1a dong luc
moi ciia dat nude trong cong cude phat trién va
hoi nhép sau rong hién nay.

Loi cam on:

Nghién ctru nay dugc tai trg bdi Trudong
Pai hoc Hang hai Viét Nam trong dé tai ma sd
DT23-24-18. Tac gid xin cam on Truong Dai
hoc Hang hai Viét Nam da ho trg cho nghién
clru nay. %
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