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TOM TAT:

Nghién ctru tap trung khic phuc tinh trang mét can bang chuyén va hiéu suat san xuét thap, phat
sinh tir sy khéc biét giita thiét ké ban dau va diéu kién van hanh thyc t& mot doanh nghiép san xuét linh
kién tai Viét Nam. Két qua khao sat cho théy, tram lép rap PCBA bi qua tai, tao nut that ¢d chai, trong
khi mot s6 tram kiém tra va dong goi con du ning lyuc, gay lang phi nguon lyc. Trén co s¢ d6, nghién
ctru dé xuat 2 nhom giai phap gom ty dong hda bang robot va tai cu trac, can bang ngudn luc. Két qua
thuc nghiém cho thay, cac giai phap gitip ndng cao hiéu suat chuyén tir 87% 1én mirc 94%, giam lang

phi va tang nang lyc canh tranh ctia doanh nghiép.

Tw khoa: hiéu sudt day chuyén, can bﬁng chuyén, thiét bi dién tir, tw dong hoa, robot cong nghiép.

1. Pit vin dé

Trong bdi canh Cach mang cong nghiép 4.0 va
xu huéng dich chuyén chudi cung tng toan cau,
Viét Nam dang timg budc khang dinh vi thé la
trung tAm san xuat dién tir quan trong. Piéu nay dat
ra yéu cau cac doanh nghiép phai lién tuc nang cao
ning suat, chat lugng va hiéu qua van hanh. Tuy
nhién, nhidu doanh nghiép dién tir van gip kho
khin do quy trinh san xuét chua dong bo, hidu suat
day chuyén chua t6i wu. Dic thi san xuat linh kién
dién tir v6i yéu cau ky thut cao va san pham thay
d6i thuong xuyén doi hoi sy phdi hop hiéu qua giira

con ngudi, thiét bi va quy trinh. T6 chirc san xuat
hop 1y gitp giam lang phi, tiét kiém chi phi va nang
cao nang lyc canh tranh ctia doanh nghi€p. Tai
Cong ty Thiét bi dién tir Tinh Hoa, ddy chuyén san
xuat Router Wifi X 1a mot vi du dién hinh cho viéc
chuyén giao cong nghé tir cac trung tim san xuét
16n vé van hanh tai Viét Nam. Mic du quy trinh
thiét ké da duoc kiém nghiém, nhung khi 4p dung
thuc té tai Viét Nam, su khac biét vé k¥ nang lao
dong, dac tinh vat li¢u va diéu kién van hanh d3 boc
16 nhitng han ché. Thiét ké chuyén ban dau khong
dam bao tinh can doi, gy ra hién tuong nut that c6
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chai va lang phi nhan lyc tai cac tram khong du tai.
Nghién ctru dé xuat cac giai phap két hop gitra tu
dong hoa bang robot va tai ciu tric thao tac thu
cong dé nang cao hiéu qua tong thé cua hé thong
san xuat.

2. Co s Iy thuyét vé can bing chuyén va hiéu
suét san xuat

2.1. Khdi niém vé sin xudt va diy chuyén sin
xudt

San xuét 1a qua trinh két hop cac yéu té dau vao
dé tao ra san pham va dich vu c6 gi tri gia ting.
Trong d6, san xuat dai tra 13 hinh thtrc san xuét lién
tuc cac san pham cung loai trong thoi gian dai,
thuong tng dung day chuyén ty dong hoa dé dat
san luong 16n vé6i chi phi thap (Nahmias & Olsen,
2015; Heizer et al., 2023). Day chuyén san xuét
dugc dinh nghia 1a mot chudi cac hoat dong tuan tu
tai nha may, noi nguyén liéu di qua cac cong doan
tinh ché hodc lap rap dé tao thanh thanh pham. Mot
day chuyén san xuit khoa hoc phai dam bao céc
nguyén tic tinh song song, tinh can ddi, tinh 6n
dinh, tinh lién tuc va tinh thang dong (Evans &
Lindsay, 2020).

2.2. Ly thuyét vé cén bing chuyén (Line
Balancing)

Can bang chuyén 1a phuong phap phan chia cac
nhi¢ém vu cho tiing dia diém 1am viéc sao cho thoi
gian thyc hién mdi nguyén cong 1a bdi s6 hodc xap xi
v6i nhip san xuét (Takt time). Muc tiéu ctia cin bang
chuyén 13: (1) Téi wu hoa hiéu suat lao dong; (2) Loai
b6 cac loai lang phi; (3) G& bo cac nit thit ¢o chai va
(4) Giam thoi gian cho doi va ton kho ban thanh
pham trén chuyén (Slack & Lewis, 2022).

2.3. Cdc chi sé va cong thicc tinh todn hiéu sudt

Cac chi s6 va cong thirc tinh toan hiéu suat day
chuyén theo cac nghién ctru ctia Evans va Lindsay
(2020), Nahmias va Olsen (2015), cung Slack va
Lewis (2022), bao gdm:

Nhip san xuit trung binh cua ddy chuyén (Takt
time):

Takt=Q/Thq

Trong do6: Thq: Thoi gian lam viéc cé hi€u qua
ctia ddy chuyén.
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Q: S san pham can san xuit trén day chuyén
trong thoi gian Thq.

2.3.1. 86 ché lam viéc can thiét (Ci)

Ci=Takt/Ti

Trong do:

Ti : La thoi gian dinh mirc dé gia cong 1 chi tiét tai
nguyén cong thur i

Takt: La nhip san xuét trung binh ciia ddy chuyén

2.3.2. Hé 56 phu tai (Hpt):

-Hésb phu tai (hay con goi 1a higu suét) 1a chi sb
do luong hiéu qua st dung tai nguyén va thoi gian
1am viéc trong quy trinh san xudt

Hé s phu tai tai nguyén cong thi i (Hpt-i):

Hpt-1= Ti/(TaktxCi)

Trong do:

Ti: Thoi gian dinh muac cua nguyén cong thir i

Takt: Nhip san xut cua ddy chuyén

Ci : S6 chd lam viéc tai nguyén cong i

Heé s6 phu tai cua toan day chuyén (Hpt—dc):

T
" B i Takt
pimde 1 ,C;

Trong d6: n 1 tong sd nguyén cong trén day
chuyén

2.3.3. Hé s6 trong tdi (IR)

Hé sb trong tai dung dé danh gia hiéu suét thoi
gian chua dugc str dung hodc thoi gian nhan rdi trén
day chuyén san xudt

Hé s6 tréng tai tai nguyén cong thir i (IRi):

IRi=1-Hpt-i

Heé sb trong tai ctia ca day chuyén (IR):

IR=1-Hpt-dc

Heé s6 phu tai cao cho thdy tai nguyén dang dugc
tan dung tbt. Tuy nhién, néu vuot qua 100%, tram do
s& tré' thanh "nut thit ¢6 chai". Hé s trng tai cao 1a
dau hiéu ctia viéc phan bd cong viéc khong déu, lang
phi nhan lyc hodc may méc dang nhan roi.

3. Két qua nghién ciru tai diy chuyén san
xuit Router Wifi X tai Cong ty Thiét bi dién tir
Tinh Hoa

3.1. Quy trinh sin xudt

Chuyén san xuat Router Wifi X dugc thiét ké véi
20 nguyén cong chinh:
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Hinh 1: M6 phdng ddy chuyén sén xudt bdng phdn mém mé phdng Flexsim
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« Giai doan dau: Lip rap PCBA (Tram 1) va kiém
tra chirc nang PCBA (Tram 2-4).

« Giai doan thdan: Lap rap vo trén, vo dudi, gia
cong dia ang ten (Tram 5-9).

e Giai doan kiém tra hoan thién: Bao gém 6
tram kiém tra may nhu Function Test, Radio Test,
TX-power, TPM, MFG... (Tram 11-18).

* Giai doan cuoi: Pong gbi san pham (Tram

19-20).
3.2. Phin tich so liéu va ddnh gid hi¢u sudt
thuc té

Theo ké hoach, chuyén lam viéc 2 ca/ngay, véi
tong thoi gian 20,57 gid/ngay, muc tiéu san lugng
35.000 san pham/thang. Nhip san xuét thiét ké la
55,01 gidy/san pham.

Tac gia di tién hanh thu thap sb liéu tir ngay
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01/4/2026 dén ngay 12/4/2026; s lugng san pham
thir nghiém: 200 san pham; cong cu khao sat 1a dong
hd bam gid. Thu thap trong diéu kién toi wu nhét véi
may moc chay on dinh, cong nhan da duogc dao tao va
thudc nhuan nhuyén cac thao tac.

Dua trén két qua thu thap thuc té vé thoi gian thuc
hién trung binh tai cac tram, tac gia da tinh toan thoi
gian cong ngh¢ va hé sO phu tai thyc té tai mdi tram
trong Bang 1.

-Hésh phu tai thyc té trén day chuyén la:

. T

" B it Takt

prede NG

Hy go= 22.63/26=81%

- Lang phi hiéu suat thuc t€ ctia chuyén = 100% -
87%=13%
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Véi muc hidu sudt 87% kha on dinh dé
chuyén van hanh, tuy nhién s& khong dap tmg du san
luong do:

- Hé sb phu tai tai cac tram cd chénh I¢ch 16n,
khong dong déu, khong on dinh;

- Xuét hién nit ¢6 chai tai tram “Lép rap PCBA”
vi vuot qua nhip day chuyén quy dinh (16n hon 55.01
gidy/san pham).

4. Dé xuét cac giai phap ning cao hiéu suit

Gidi phap 1: Ap dung tw dong héa bang Robot

Dua trén thyc trang hé sO tréng tai cao tai cum cac
tram kiém tra may, nghién ctru dé xuét str dung Robot
dé thay thé lao dong thii cong.

« P6i twong 4p dung: 8 tram kiém tra (Function 1
& 2, Radio, BLE, TX-power, Apboot, TPM, MFG).

« Str dung robot voi tim véi 2m. Qua tinh toan kha
nang phuc vu ctia may, mdi robot c¢6 thé quan Iy cum
tir 5-9 may kiém tra tiy loai.

« Két qua du kién: Str dung 4 robot dé thay thé cho
8 nhan cong tai 2 cum tram kiém tra. Tiét kiém 8.000
USD/thang chi phi nhan céng. Thoi gian hoan von
dau tu robot wéc tinh 13 1,79 nam, mang lai lgi nhudn
96.000 USD/nam sau khi hoan von. Hé s phu tai tai
cac tram nay déu tang 1én mirc trén 90%. Giai phap tu
dong hoa bang robot c6 thé trién khai cho cac day
chuyén c6 dic diém tuong ty. Tuy nhién, hiéu qua
dau tu phu thudc vao chi phi ban dau, d 6n dinh cta
robot va nang luc bao tri cia doanh nghiép.

Gidi phdp 2: Téi cdu triic thao tdc va cdn bang lai
nguon liec thii cong

Giai phap nay tap trung vao vi¢c loai bo lang phi

TAI LIEU THAM KHAO:

tai cac tram lap rap va gia cong bang tay dé g& nat
thit c6 chai va tbi uu héa nhan lyc.

Cai tién tram Lap rap PCBA (G& nut ¢ chai):
Phan tich VA (Value-Added Activities)/NVA
(Non-Value-Added Activities)/ BNVA (Business
Non-Value-Added Activities) la nhiing phan tich
dua trén cac hoat dong tao ra gia tri/khéng tao ra
gi4 tri/khong tao ra gia tri nhung can thiét, cho
thay viéc st dung d0 ga trung gian gay ra thao tac
thira. Bang cach sir dung truc tiép db ga ctia may ép
nép, tram da loai bo cac budc NVA, giam tng thoi
gian tram tir 113,6 gidy xudng 103,2 gidy. Hé
sb phu tai tram tor mac qua tai 103% vé muc an
toan 94%.

Can d6i tram Gia cong dia ang ten: giam tir 4 nhan
cong xudng con 3 nhan cong. Hé s6 phu tai cta tram
tang manh tir 72% 1én 96%.

Gop tram Pong goi va Gap hop: Hai tram nay
nam lién ké va déu co hé sé phuy tai thap (80% va
77%). Viéc gop thao tac cho phép giam thém 1 nhan
cong ma van dam bao thoi gian hoan thanh dudi nhip
Takt. Hé s6 phu tai sau khi gop dat 95%.

Két luan: Nghién ctru di chimg minh, viéc két hop
gilra cong nghé ty dong hoa hién dai va cac ky thuat
quan tri san xuat truyén thong (phan tich VA/NVA,
can bang chuyén) la giai phap t6i wu dé nang cao hiéu
suat. Pdi voi cac doanh nghiép dién tir tai Viét Nam,
viéc khong ngig danh gid lai thuc trang so véi thiét
ké Iy thuyét 1a chia khoa dé duy tri sy linh hoat va kha
ning canh tranh trong bdi canh thi truong bién dong
khong ngtimg ®
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OPTIMIZING PRODUCTION LINE PERFORMANCE
IN ELECTRONICS MANUFACTURING:
A CASE STUDY OF A COMPONENT MANUFACTURING
ENTERPRISE IN VIETNAM

® VU HONG TUAN
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Hanoi University of Science and Technology
Email: tuan.vuhong@hust.edu.vn

ABSTRACT:

This study focuses on addressing line imbalance and low production efficiency arising from
discrepancies between initial design and actual operating conditions in a Vietnamese electronics
component manufacturing enterprise. The findings reveal that the PCBA assembly station is
overloaded, creating a bottleneck, while several inspection and packaging stations have excess
capacity, leading to resource inefficiencies. Based on this, the study proposes two main solution
groups: automation using industrial robots and restructuring to rebalance resources. Experimental
results demonstrate that these solutions improve line efficiency from 87% to 94%, reduce waste, and
enhance the enterprise’s competitiveness.

Keywords: production line performance, line balancing, electronics manufacturing, automation,
industrial robots.
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