JTE TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Pai hoc Cong nghé Ky thuat Thanh pho H6 Chi Minh

Website: https://jte.edu.vn

ISSN: 1859-1272 Email: jte@hcmute.edu.vn

HCM-UTE

Case Study Applying Six Sigma to Reduce Defects of DC Recessed LED Downlight

Chinh Le!''”’, Khac Hieu Nguyen!"”’, Duc Sinh Hoang?
!Ho Chi Minh City University of Technology and Engineering, Vietnam
2International University, VNU-HCM, Vietnam

*Corresponding author. Email: hieunk@hcmute.edu.vn

ARTICLE INFO ABSTRACT
Received: 25/02/2026  This study applies the DMAIC process to improve the defect rate of DC
. recessed LED downlights at Company X. The author used quality
Revised: 06/04/2026 management tools, including the fishbone diagram, the 5 Whys method,
Accepted: 05/06/2026  and FMEA analysis, to identify the root causes of major defects. The
Online First: 03/07/2026 analysis is based on assessments of the R&D team leader, production team
leader, and QA and QC staffs. Analysis results showed that no-light or
Published: 28/08/2026  flickering defects accounted for the highest proportion, 61.67% of the total
KEYWORDS defects. After analyzing root causes and implementing improvement
DMALC solutions, such as standardizing welding techniques, adding voltage-testing

stations, performing tensile testing, and improving wire-holding jigs, the
LED downlight; no-light or flickering defect rate decreased from 9.87% to 3.00%. The
Sigma level of the process increased from 3.6 to 4.0, resulting in a more
stable and efficient operation. The study confirms the effectiveness of
Six Sigma; applying the DMAIC method in enhancing production capacity and
competitiveness for businesses in the lighting equipment sector.

FMEA;

Defect rate.

Nghién ciru tinh hudng ap dung Six Sigma dé giam 1i ciia dén LED Downlight
am tran DC
Lé Chinh'”, Nguyén Khic Hiéu'""', Hoang Pirc Sinh?

ITrirong Pai hoc Cong nghé Ky thudt Thanh phé Ho Chi Minh, Viét Nam
*Truong Pai hoc Quoc té, Pai hoc Quéc gia Thanh phé Ho Chi Minh, Viét Nam

*Tac gia lién h¢. Email: hieunk@hcmute.edu.vn

THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 25/02/2026 Nghién c1'ru~na‘1y tap trung vao viéc ap dung phu‘o‘ng phap DMAIC d cai
thién ty 1¢ 10i ciia bd dén LED Downlight am tran DC tai cong ty X. Tac
gia da s dung cic cong cu quan Iy chat luong nhu biéu dd xuong ca,
Ngay chép nhan ding: 05/06/2026 phuorng phap 5 Whys va phan tich FMEA dé nhan dién cac nguyén nhan
03/072006  20cTe gay ra cac 16i chmh Viéc phan tich dya trén ¥ kién cia truong nhoém

Ngay hoan thién: 06/04/2026

Ngay dang truc tuyén:

) R&D, t6 tru(mg san xuat va cac nhan vién QA va QC. Két qua phéan tich
Ngay xuat ban: 28/08/2026 cho thay, 16i khong sang hodc chdp tat chiém ty trong cao nhét, 61,67%
TU KHOA tong s6 16i. Sau khi phan tich cac nguyén nhan gbc ré va trién khai cac giai
DMALC phap cai tién nhu chuin héa ky thuat han, bd sung tram kiém tra dién ép,

kiém tra lyc kéo va cai tién Jig giir day, ty 1¢ 15i khong sang hodc chop tit
Pén LED; giam tir 9,87% xudng con 3,00%. Chi s6 Sigma cta quy trinh tang tir 3,6
1én 4,0, giup quy trinh van hanh 6n dinh va hiéu qua hon. Nghién ctru khing
dinh hiéu qua cua viéc ing dung phuong phap DMAIC trong viéc nang cao
6 Sigma; nang lyc san xut va tinh canh tranh cho doanh nghiép trong linh vure thiét
bi chiéu sang.

FMEA;

Ty 1¢ 16i.

DOI: https:/doi.org/10.54644/jte.2026.2105

Copyright © JTE. This is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial 4.0
International License which permits unrestricted use, distribution, and reproduction in any medium for non-commercial purpose, provided the original work is
properly cited.

(0

JTE, Volume 21, Issue 03(V), 08/2026 3


mailto:jte@hcmute.edu.vn
about:blank
about:blank
https://doi.org/10.54644/jte.2026.2105
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0006-1842-0275
https://orcid.org/0000-0002-5138-2032
https://orcid.org/0000-0001-6382-4056
https://orcid.org/0009-0006-1842-0275
https://orcid.org/0000-0002-5138-2032
https://orcid.org/0000-0001-6382-4056

JTE TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Pai hoc Cong nghé Ky thuat Thanh pho H6 Chi Minh

Website: https://jte.edu.vn

ISSN: 1859-1272 Email: jte@hcmute.edu.vn

HCM-UTE

1. Gi6i thiéu

Trong bdi canh thi trudng chiéu sang dan dung ngay cang canh tranh, chat luong san pham, chi phi
san xuat va dinh hudng phat trién bén vimng try thanh nhimg yéu to then chdt quyét dinh nang lyc canh
tranh cua doanh nghiép [1], [2]. D01 v6i nganh san xuét thiét bi chiéu sang, dic biét 1a cac san pham dén
LED, yéu cau vé tudi tho, hiéu suit chiéu sang va murc tiéu hao ning luong ngdy cang dugc khach hang
va thi truong quan tdm. Do d6, viéc kiém soat 15i trong qua trinh san xuat khong chi dam bao chét lwong
dau ra ma con gop phan giam chi phi van hanh, han ché lang phi ngudn luc va nang cao uy tin thuong
hiéu.

Cong ty X la doanh nghiép chuyén san xuat bong dén dan dung tai Viét Nam, trong d6 bo dén LED
Downlight 4m tran DC 1a mét trong nhitng dong san pham chi lyc. Tuy nhién, trong qua trinh san Xuét,
san phim nay van phat sinh mot so 16i 1ap lai nhu khong sang, chép tit, anh sang sai mau hodc bong
keo. Cac 16i nay khong chi lam gia tang chi phi kiém tra, stra chita va tai san xuit, ma con anh hudng
truc tlep dén do tin cdy cua san pham va su hai long cta khach hang. Trong do, 16i khong sang thuong
dan dén viéc san pham bj loai hodc tra v& ngay tai cong doan kiém tra dau ra. Ldi chop tat co thé kho
phat hién trong diéu kién kiém tra nhanh nhung lai gay khé chiu cho ngudi sir dung va tiém an riii ro vé
sirc khoe thi giac khi san pham véan hanh trong thoi gian dai.

Viée céi thién ty 16 16i ¢6 mdi lién hé tryc tiép voi myc tiéu san xudt bén vimg. Khi ty 1¢ 15i giam,
doanh nghiép c6 thé han ché 1u0ng phé pham glam tiéu hao nguyén vat liéu, tiét kiém dién nang cho
cac cong doan kiém tra va tai gia cong, dong thoi giam phat sinh chat thai trong qua trinh san xuat Bén
canh do, san pham dat chit luong 6n dinh ngay tir dau giup kéo dai tudi tho sir dung, giam nhu cau bao
hanh, thay thé va thu hdi san pham sau ban hang. Vi vy, cai tién chat luong khong chi mang lai loi ich
kinh té théng qua viéc giam chi phi sai 101 ma con tao ra gia tri moi truong va xa hoi thong qua viée sur
dung hiéu quéa hon cac nguon lyc san xuat Trong bdi canh doanh nghiép ngay cang chiu ap luc vé viée
dap g cac ti€u chuan xanh va yéu cu phat trién bén vimng, viéc giam ty 1¢ 16i trong san xuat dén LED
1a mot hudng tiép can quan trong dé dong thoi nang cao ning suat, chét luong va trach nhiém moi
truong.

Dé giai quyét cac 16i mang tinh hé théng va bién thién theo qua trinh nay, nghién ciru da ap dung
phuong phap Six Sigma, st dung khung phén tich DMAIC (Define—Measure—Analyze—Improve—
Control) de tim ra nguyén nhan gdc ré va dé xuat giai phap giai quyét van d&. DMAIC 1a mot phuong
phap cai tién dinh luong, nhan manh viéc xac dinh van dé dua trén dit lidu, do luong hiéu nang qua trinh,
phan tich nguyén nhan gdc ré, trién khai cai tién va kiém soat qué trinh san xuét [3]. DMAIC duoc sir
dung phd bién trong qua trinh cai tién chat lugng san pham va qua trinh san xuat [4], [5]. Dwa trén khung
phan tich DMAIC, nghién ctru nay da st dung cdc cong cu quan ly chat lwong nhu biéu do Pareto, biéu
dd xuong c4, phuong phap 5 Whys va phén tich FMEA (Failure Mode and Effects Analysis) dé nhan
dién céc nguyén nhan goc ré gy ra sai 16i. Dya trén nguyén nhan gbc ré, tac gia dé xuat cac giai phap
nham giam 16i khong sang va chdt tit cia san phim.

2. Phuwong phap nghién ciru
2.1. Ly thuyét vé Six Sigma

Six Sigma duoc dinh nghia 1a mot hé thong cac phuong phap quan tri gitp giam thiéu sai 151 bang
cach tap trung vao vi€c giam thiéu sy bién dong trong cac quy trinh san xuét dya trén dir liéu va thong
ké chuyén sdu [5]. Vé mit phuong phap luén, Six Sigma khong chi la mét cong cu kiém soat cht lwong
ma con la mot chlen lugc cai tlen dot pha gitp t6 chuc dat dugc hiu qua hoat dong t6i wu bang cach
loai bo cac bién sb gay ra sy mat on dinh [6]. Muc tiéu cdt 18i cua Six Sigma la dua mure sai sOt cua quy
trinh xuong con 3,4 16 trén mdi triéu co hoi (DPMO), mot ngudng chat luong twong dwong véi su hoan
hao gan nhu tuyét ddi [3], [4]. Trong bbi canh san xuat thiét bi dién tir c6 d6 chinh xdc cao nhu bo deén
LED Downlight, viéc kiém soat d6 bién thién ctia quy trinh 13 yéu t6 séng con dé dam bao tinh dong
nhit vé quang thong, cong suat va tudi tho san pham. Viée ap dung Six Sigma gitip doanh nghiép chuyén
dbi tir cach quan 1y dua trén kinh nghiém chi quan sang quan 1y dua trén dit liéu dinh luong, tir d6 nhan
dién chinh xac cac "nut that" chét lugng va loai bo cac lang phi hitu hinh nhu phé pham ciing nhu lang
phi v6 hinh nhu thoi gian stra chita [7], [8].
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2.2. Phwong phdap DMAIC

Trong nghién ciru cai tién chat lugng, DMAIC (Define — Measure — Analyze — Improve — Control)
dugc xem 1 phuong phap luan cdt 181 cua Six Sigma, hd tro t chire giai quyét van dé theo mot trinh tyr
logic va c6 hé thong. Theo Wang va cong su (2025), DMAIC dong vai tro nhu mot khung phuong phap
luan chuan hoa, cho phép doanh nghiép thuc hién cai tién mot cach dinh lugng va bén ving [3].

Giai doan xdc dinh (Define) la budc khoi dau cua mo hinh DMAIC, déng vai tro dinh hudng cho
toan by qua trinh cai tién. Muc tiéu cua giai doan nay 1a xac dinh 16 van dé can giai quyet Viéc dinh
nghia chinh x4c ngay tir dau giip dam bao cac hoat dong cai tién tap trung vao nhiing van dé tao ra gia
tri thye sy va tranh lang phi nguon lyc [7].

Giai doan do luong (Measure) trong md hinh DMAIC déng vai tro then chét trong viée xac dinh hién
trang cua quy trinh va thu thap dir liéu dinh lugng lam co s6 cho cac budce phan tich tiép theo. Theo
Srinivasan va cong sy (2016), myc tiéu chinh cua giai doan nay la do luong hiéu sut hién tai cua quy
trinh [9] thong qua cac chi s6 dac trung, qua d6 phan anh mire dg 6 6n dinh va kha ning kiém soat chét
lugng cua hé thong san xuat. Giai doan phan tich (Analysis) trong mo hinh DMAIC gitr vai tro then
chét, vi ddy 1a budc tap trung vao viée xac dinh cac nguyén nhan goc ré gy ra sai 15i trong quy trinh.
Trong khi hai giai doan Define va Measure chii yéu nham x4c dinh van dé va thu thap dit liéu, thi ¢ giai
doan Analysis, cac dir liéu nay duoc xtr ly va phan tich dé 1am rd mdi quan hé giita cac yéu té dau vao
va két qua dau ra cua qua trinh [10].

Giai doan cai tién (Improve) trong md hinh DMAIC dugc xem 1a bude mang tinh quyét dinh, noi cac
nguyén nhan géc ré da dugc xéac dinh ¢ giai doan trudc duoc xur Iy thong qua nhing giai phap cu thé va
c6 kha nang trién khai trong thuc té san xuat. Muc tiéu cta giai doan nay khong chi dirng lai ¢ viéc khic
phuc cac 18i da xay ra, ma con huong toi viée thiét 1ap cac cai tién mang tinh bén virg nham giam thleu
nguy co tai dién sy c6 trong tuong lai [3]. Giai doan kiém soét (Control) dong vai tro 1a chdt chan cudi
cung trong chu trinh DMAIC, tip trung vao viéc giam sat chit ch& va duy tri cac thanh qua cai tién da
dugc trién khai nhim ngin ngira sy tai dién ciia cac nguyén nhan gdc r&, ddng thoi bao dam quy trinh
véan hanh 6n dinh trong dai han [6].

2.3. Mjt sé6 phwong phdp khdc

Cung v6i phuong phap DMAIC dé giai quyét van dé tac gia co két hop su dung thém cac cong cu
nhu biéu do Pareto, biéu dd xwong ca, phuong phap 5 Whys, va FMEA. Biéu do Pareto la cong cu truc
quan duoc st dung dé xac dinh va sap x€p cac dang 16i theo mue d6 anh hudng hodc tan sudt xuat hién,
tu d6 giap nhom cai tién tap trung ngudn luc vao nhimg van dé trong yéu nhat. Trong nghién ctru cai
tién quy trinh, biéu db Pareto thuong dugc sir dung & giai doan Define hoic Measure ciia DMAIC nham
nhan dién 16i vu tién can xir Iy. Biéu d6 Pareto 1a cong cu hitu ich trong cac du 4n cai tién chét lugng vi
hd trg nhoém nghién ctru xac dinh van dé trong tim va dinh hudng hanh dong cai tién dua trén dir liéu
[11].

Biéu dd xuong c4, hay con goi 13 biéu dd nhan qua, 14 cong cu hd tro phan tich cac nguyén nhén tiém
an dan dén mot van dé chat lugng cu thé. Cong cu nay thuong phan loai nguyén nhén theo cac nhém
nhu con nguoi, may méc, phuong phap, nguyén vét liéu, do luong va moéi truong, giap nhom nghién
ctru nhin nhén vin d& mot cach hé thong thay vi chi tap trung vao biéu hién bén ngoai. Trong khudn khd
DMAIC, biéu db xuong ca thudng duoc sit dung & giai doan Analyze dé hinh thanh danh sach nguyén
nhén gia dinh true khi kiém chimg bing dit li¢u hodc phuong phap chuyén sau hon. Bicu dd xuong ca
gitp to chirc ¥ tuong cai tién va ho trg nhom phan tich tap trung vao nguyén nhéan gbc ré thay vi triéu
chtng cua van dé [12].

Phuong phap 5 Whys 1a ky thuét phén tich nguyén nhén gbc ré bang cach dat lién tiép cau hoi “Tai
sa0?” d6i v6i mot su ¢ hoic 16i chét lugng. Muc ti€u ciia phuong phap nay la di tir hién tugng ban dau
dén nguyén nhan sau xa c6 kha ning kiém soét hodc cai tién duoc. Viéc mo rong ky thuat 5 Whys theo
hudng c6 hé thong gilip nang cao hiéu qua phén tich nguyén nhan gdc r&, nhat 1a khi xem xét dong thoi
yéu t6 con ngudi, hé thong va diéu kién phat sinh 18i [13].
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FMEA (Failure Mode and Effects Ana1y51s) la phuong phap phén tich dang 16i va tac dong cua 16i
nham nhan dién, danh gid va uu tién cac rui ro c6 thé xdy ra trong san pharn hodc quy trinh. Trong
FMEA tmyen thong, murc do rui ro thuong duoc xac dinh thong qua chi s6 RPN, duogc tinh tir ba yéu
t6: mirc d6 nghiém trong cua 16i, tan suat xuat hién va kha niang phat hién 15i. Cong cu nay dic biét phu
hop voi giai doan Analyze va Improve trong DMAIC vi gitip nhém cai tién Iya chon céc nguyén nhan
can xir 1y trude, dua trén muce d6 rai ro dinh luong [14].

3. Két qua va ban luin
3.1. Giai dogn xdc dinh

Céc 16i ciia dén LED xay ra trong Quy trinh san xuat. Dau tién, nguyén liéu dau vao duoc kiém tra,
tiép theo 1a in hi¢u va dan tem, ké dén 1a lap VDC vao than, tiép theo 1a han day. San pham ti€p tuc dugc

di qua céc quy trinh khéc trude khi két thuc tai khau kiém tra va dong goi. Hinh 1 trinh bay chi tiét vé
quy trinh san xuat den LED.

Kiém tra NVL dau vao

e 2

In hiéu, tem nhin

Gén 16 xo, chup nhira

Luyén nghiém ﬁ

= 2

bit driver vao hép

Thir sang va kiém tra cong suat

e 2

Lip day VDC vao than

=

Han day VDC vao PCB

4

Vé sinh

3

Kiém tra, dong goi

Thir sang

*
‘ Han day VDC vao driver

Hinh 1. Quy trinh san xudt dén LED.

Dé xé4c dinh cac 15i trong yéu, tac gia di sir dung biéu d6 Pareto, phan tich dit liéu 15i ciia Quy
11/2025. Tir biéu d6 Pareto (Hinh 2), tac gia xac dinh dugc 16i "khong sang hodc chép tat" 1a 15i co tan
sut nhiéu nhat, khi chiém t6i 61,67% tong s6 18i. Pay 14 18i anh huong nghiém trong dén chét lugng
san pham so vai 2 13i tiép theo do6 1a 15i sai cong suat va 16i mau anh sang khong dung. Ngoai ra, 2 16i
tiép theo mdi 16i chi chiém khoang 10% trong tong s6 16i. Do d6 nhom nghién ctru, lya chon 16i khéng
sang hodc chdp tit 14 181 wu tién can dugc giai quyét va cai tién chat lugng san pham.

Biéu do Pareto thong ké cac 16i chinh

3000 120,00%
100,00%
0, 0
2500 88,55% 92,51% 100,00%
2000 80,00%
61,67%
1480
1500 60,00%
1000 40,00%
500 20,00%
310 "
H = .o o m=
x » . i 0 m i " “ 0,00%
L6i khong sang Loi cong suat Loi mau anh Lo6i phan bo anh Lo6i tan nhiét Loi khac
hoéc chép tét sai léch sang khéng sang khong déu kém
ding
I S6 luong (cai) —8— % Tich liy

Hinh 2. Biéu do Pareto s6 16i xdy ra tai tram kiém tra théng sé ky thudt va thie sang trong Quy 11/2025.
Dua trén két qua do luong hién trang, ty 16 sai 15i phat sinh trong quy trinh san xuét bo dén LED
Downlight am tran DC ¢ muc 7,9%. Vi ty 1€ 161 nay, Cong ty X dang phai doi mét vdi nhiing lang phi
khong dang c6 ve ca thoi gian san xuat, chi phi nguyén vét li¢u tiéu hao va ngudn lyc nhan sy phuc vu
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cho cac cong doan kiém tra, chinh stra 15i nhdam dam bao chat lugng du ra dat chuan truge khi dén tay
ngudi tiéu dung. Do d6, nhom nghién ctru da thyc hién dy an ap dung Six Sigma v6i khung phén tich
DMAIC dé cai tién giam ty 1€ 161 khong sang hoac chdp tat.

3.2. Giai doan do lwong

3.2.1. Do luwong murc Sigma

Dé danh gia hiéu sudt chat lurong hién tai, tac gia sir dung chi s6 13i trén triéu co hoi (DPMO) va gia
tri Sigma — thude do tiéu ’chuén trong quan tri chglt luong hién dai [15]. Dir liéu duoc thu thép tr 15.0000
san pham trong 16 san xuat thyc t@, vo1 5 co hdi 1§i trong yéu tai cac cong doan: han day, gan PCB, kiém
tra quang thong, dong driver va lap chup nhua. Ap dung cong thirc tinh DPMO:
DPMO = Tong 56 151 x 1.000.000 (1)
"~ Téng s6 donvi x S8 co hodi 16i mbi don vi
Véi tong s6 1.480 161 ghi nhan trén 15.000 san pham, két qua DPMO la 19.733 16i. Dya trén gid tri
DPMO, muc Sigma cuia quy trinh dugc xac dinh bang cong thirc chuyén doi.

Sigma = NORMSINV +1,5=3,56 (2

1 -
( 1.000.000)

Véi gia tri Sigma 14 3,56, quy trinh san xuit dén LED Downlight tai nha may hién ¢ muc trung binh
- kha. Tgy nhién, V@i mot san pham thiét bi dién t& d(‘)i~ hoi d9 tin cay cao, ty 1€ 19.733 16i trén m@i tri’éu
co hodi van la con s0 dang bao dong, dac biét khi cac 16i chiic nang nhu khong sang hodc chot tat chiem
ty trong 16n nhat 1a 9,87%.

3.2.2. Panh gid do on dinh qua biéu d6 kiém sodt X-S

) pé danh gia kha nang duy tri chit luong, nhom cai tién da thiét 1ap biéu do kiém soat X-S cho thong
s0 cOng suat [16]. Cong sudt tiéu chuan la 2,5 W + 10%. Hinh 3 trinh bay dit liéu thu thap tir 25 mau
duoc xtr 1y va phan tich bang biéu d6 kiém soat.

2,56 UCL = 2,5644

2,54 1

jz . /\ /\ LA //\ S /\./\ X = 2,5008
o I VAR . \/ YOV NS

2,46 1

Cong suat (W)

2,44 . : . , — LCL = 2,4372
0 5 10 15 20 25

00125 ] UCL = 0,0132
L 00100

2

E

£ 000751

: s

2

A 5 = 0,0040

s

Q

0,0025 1 /\//\/ \/ \/
0,0000 LCL = 0,0000

0 10 15 20 25
Mau dén

Hinh 3. Biéu do kiém sodt cong sudt dén LED Downlight ém tran DC.

Véi biéu d6 X, gia tri trung binh dat 2,5008 W (nam trong gidi han kiém soat LCL = 2,4372 W va
UCL = 2,5644 W). Quy trinh cho thay su 6n dinh vé mat gia tri trung binh. V61 biéu do S, do léch chuan
trung binh S dat 0,0040. Tuy nhién, xuét hién su dao dong tai mot s6 diém dir lieu, phan anh sy khong
ddng nhét trong thao tic ky thuat ciia céng nhan hodc su bién thién cua vat tu dau vao. Két qua phan
tich biéu d6 kiém soat S cho théy khong Xuét hién diém dix liéu vuot qua gidi han kiém soat trén hoac
duéi. Tuy nhién, mot s6 diém c6 muc dao dong ting giam rd rét so v6i dudng trung tAm, cho thiy do
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phén tan cua qua trinh chua thét sy 6on dinh. Xét theo cac mau hinh bét thuong thuong dung trong phan
tich biéu do kiém soat, hién tugng niy phu hop véi mau hinh “dao dong bat thuong” hodc © blen dong
khong ngau nhién ctia d phén tan”, thay vi mau hinh vuot gii han kiém soat. Piéu nay ham ¥ ring qua
trinh chura mat kiém soat nghiém trong, nhung van ton tai cac ngudn bién thién dic biét anh huong dén
d% 6n dinh cua cong suét dén LED.

3.3. Giai doan phan tich
3.3.1. Nhdn dién nguyén nhan tiém an qua Biéu do Xuong cd

Nhom nghién clru da xdy dung biéu do xuong ca dé hé thong hoa céc tac nhan gy 16i theo 4 nhom
yéu tb (4M) bao gdm: con nguoi, may moc, nguyén vt liéu va phuong phép [17]. Qua qua trinh quan
sat thyc té tai day chuyen céc nguyén nhan tiém nang cia 4 nhom nay da dugc xac dinh. Déi véi yéu
t6 con ngudi, tay nghé cong nhan khong dong nhat, thiéu tap trung, thiéu gidm sat 1a cic nguyén nhan
dan dén dat day AC, dut day DC, day han khéng chéc tir d6 dan dén 151 khong sang hodc chét tat. Hinh
4 trinh bay cac nguyén nhan tim an din dén 15i chinh nay.

Tay nghé
cdng nhan

Pt day DC

Thiéu tap
Day nguén vao PCB trung

han khong chac

Giam sat
chua sat sao

Dirt diy AC

Phuong phap

Khuénlbém
Hut chan khong dong bo
connector ra

Thiéu huéng
dan san xuat

Bam connector sai
ki thuat

L&i khong sang

May thir sang va do
cong sudt Kiém_d_inh may
tré han

May han

Piu han mon va ban

|

May moc

I~

hodc chép tat

Nha cung cap
Bé& cudn cam

NVL dau vao

Hu ty dan MLCC
do soc nhiét

Luu kho sai
quy cach

Nguyén vit lig¢u

Hinh 4. Biéu do xwong cd nguyén nhdn dan dén 16i khong sang hodc chép tt.

3.3.2. Pinh lwong riii ro bang phdn tich FMEA

Pé xép hang mirc d6 wu tién xir 1y, phwong phap FMEA (Failure Mode and Effects Analysis) duoc
ap dung. Chi s6 uu tién rui ro (RPN) dugc tinh toan theo cong thirc: RPN = S X 0 X D. Trong do, S
(Severity) la mire d nghiém trong; O (Occurrence) 1a tan suit xdy ra; D (Detection) 1a kha nang phat

hién 15i [18]. Bang 1 trinh bay két qua phén tich FMEA cua cac 15i tiém ning.

Bdng 1. Phan tich FMEA cho 16i khéng sdang hodc chop tdt.

STT Ngu)fen llhan Nhom l:guyen Téc dng cia 18i o Phwong phap kiém D RPN =S
ghi nhan nhén * tra xOxD
bén khong sang, san Kiém tra ngoai quan
1 but day DC Con nguoi pham bi loai tai cong 5 va thu sang cudi 6 210
doan thur sang chuyén
Hut chan Két ni dién khong 6n Quan st bing mét vi
2 | connector DC | Phuong phép | dinh, lam dén khong 4 L 28 x| 6 192
. < o L% thtr sang cuoi chuyén
ra sang hodc chdp tat
Day nguén Mbi nfii dién Ch;?lp chon, Kiém tra ngoai quan
3 | vaoPCBhan | Con ngudi gay 10i chop tat hodc 5 va thu sang, chua 5 150
khong chac khong sang kiém tra kéo
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Linh kién suy giam chuc
Hu tu dan A nang, anh hudng den L | iR
4 |MLCC (do sbéc Ngul)iféelrll vat mach driver, gay mat on Cglrllu 2?;;% cvjéliﬂce}rlllll tge; 126
nhiét khi han) ; dinh dong dién cip cho & Y
LED
: Mach driver hoat dong Kiém tra ngoai quan
Bé cudn cam | Nguyénvat | khong én dinh, c6 thé gond
5 A n e N g linh kién va thir sang 96
do va dép ligu lam dén khong sang hoac
PO cubi chuyén
giam d¢ tin cdy
Khong cép dugc ngudn Kiém tra ngoai quan
6 but day AC Con nguoi | dau vao cho driver, lam day dan va thir sang 90
den khong sang cubi chuyén
Day ngudn A a1 A
vao bi bdm . TleP xuc‘dmn kf m, £y Quan sat bang mit sau
7 . | Phuong phap | chép chon ngudn dién £ 75
connector sai Ao bam connector
~ 1A dau vao
k¥ thuat
Lbi IC khong Neuvén vat | Driver khong cap dong , ‘
8 cap dién ra guyen Ve ra LED, lam dén khong Thtr sdng cudi chuyén 56
liéu ,
LED sang
Péu han mon | TruyCnnhi¢t khong on Quan sit ngoai quan
9 \ 1A May moc dinh, 1am moi han kém dau han trong qua 18
va ban £ : ,
chat lugng trinh thao tac

Ket qua FMEA chi ra 04 nguyén nhén trong yéu co chi so RPN vuot troi (tir 126 den 210). bay la
cac mat xich yeu nhit trong quy trinh, truc tiép gy ra su mét 6n dinh chét luong va can duogc di sau
phan tich gdc ré.

3.3.3. Xdc dinh nguyén nhdn goc ré bang phirong phdp 5 Whys

_ Van dung phuong phap "5 Whys" [13] dugc trjén Kkhai dé dao sau ban chat cua 4 nguyén nhan hang
dau. Hinh 5 minh hoa 4 nguyén nhan chinh dan dén 161 den khong sang hodc chot tat.

Léi hu tu
dan MLCC

| Lai day nguén |
khong chic

Hinh 5. Céc 16i chinh déan dén dén khong sang hodc chdp tdt.

Dau tién 1a phan tich 5 Whys vai 16i dit diy DC (RPN 210). Tai sao day DC bi dut sau khi dén da
hoan tét 1ap rap va dua vao thir sang? Vi doan day DC sau khi han vao bang mach dé bi tach roi khi co
tac dong co hoc nhe, cho thdy mdi ndi khong di do bén. Tai sao mbi han khong bén viing va dé bong?
Vi cong nhan thao tic chua dung k¥ thuat, dan dén viéc day chi dugc han tiép xac bé mat thay vi xuyén
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qua 156 han nhu yéu cau. Tai sao cong nhan khong thuc hién dung thao tac ky thuat? Vi chua duoc dao
tao chuyén sau vé tiéu chuan k¥ thuat han day DC hoac thiéu sy giam sat chat luong trong cong doan
han. Tai sao cong doan han khong duoc kiém tra k¥ ludng sau thao tac? Vi hién tai chua c6 bude kiém
tra kéo thtr hodc kiém tra bang cong cu sau khi han day DC, dan dén viéc cac 16i han yéu khong duoc
phat hién truéc khi chuyén sang cong doan tiép theo. Tai sao khong co budc kiém tra do bén moi han?
Vi quy trinh san xuét chua dugc chuén héa diy du, cic bién phap kiém tra vat 1y van dang phu thudc
nhiéu vao kinh nghiém cong nhén va khong c¢6 cong cu do luong dinh lugng. Tur cac phan tich trén ta
c6 thé di dén két luan, dit diy DC xuat phat tir thao tac han khong dat yéu cau k¥ thuat va thiéu quy
trinh kiém tra sau han 1a mot trong nhirg nguyén nhén chinh gay ra 16i dén khong sang hodc chop tat.
Nguyén nhan nay hoan toan c6 thé duoc cai thién tai chuyén thong qua viéc chuan héa quy trinh han va
b6 sung budc kiém tra sau thao tac nhim dam bao do tin cdy cho két néi dién trong san pham.

Phén tich 5 Whys tuong tu cho cac 16i khac, dbi véi 18i hut chan connector (RPN 192), nguyén nhén
chinh 14 do thao tac bAm connector mang tinh thii cong va thiéu thiét bi hd trg kiém tra lyc nhan tiéu
chuan. Sai sot nay thudng bi bo qua vi quy trinh thiéu budc do dién ap dau ra sau khi lap dat. Bbi voi
16i han PCB kém bén (RPN 150), nguyén nhan chinh xuét phat tir viéc thiéu cac Jig ¢b dinh day chuyén
dung. Trong qué trinh han tay, viéc rung lic day dan lam giam d6 bam cua thlec trén pad dong, tao ra
cac két ndi chap chon. Cudi cung, 16i hu tu MLCC (RPN 126) la do hién tuong s6c nhiét xay ra do nhiét
d6 mo han khong duoc hiéu chuén dinh ky. Nguoi van hanh thuong diéu chinh theo cam quan, dan dén
nhiét lugng vuot ngudng chiu dung cua tu gdm nhay cam.

3.3.4. Lua chon doi sach cdi tién (M6 hinh Q-C-T)

Ttr viée phan tich nguyén nhén gbc 1& nhom nghién ctru da de Xut cac giai phap cho cac nguyén
nhan gdc ré. Viéc lya chon giai phap cho cac nguyén nhan chinh cin can bang giita 3 yéu t: Chat lugng
(Quality - Q), Chi phi (Cost - C) va Thoi gian (Time - T) [19]. Hiéu qua giai phap duoc danh gia bang
tich ctia 3 chi s trén. Viée danh gia va cho diém cac phuong 4n cai tién duoc thuc hién béi nhom chuyén
gia ndi bo gdm truéng nhom R&D san pham dén LED Downlight, t6 truong san xuat, nhan vién QA/QC
va dai dién k¥ thuat bao tri. Day 1a cac nhan sy truc tiép tham gia vao qua trinh thiét ké san pham, van
hanh day chuyén kiém soat chét luong va xir 1y 13i tai hién trudng. Moi thanh vién trong nhom danh
gia cho diém doc 1ap ting phuong an theo thang diém tir 1 dén 5 d6i v6i ba tiéu chi Q, C va T. Piém
cudi cung cua tung tiéu chi duoc xac dinh bang gié tri trung binh lam tron cua cac thanh vién danh gia.
Béng 2 trinh bay két qua danh gia ciia nhom nghién ctru ddi véi cac giai phap d& xuat.

Bing 2. Panh gid va liwa chon doi sach cdi tién.

Nguyén nhan £: 4 z Hi¢u qua
STT chinh Poi sach khiac phuc Q| C|T (QxCxT)
Dao tao k§ thuit han ding chuén, kiém tra
bing thao tic kéo nhe 5153 S
|| Pitday DC (Con _ ~ans ¢
nguoi) Tang tan suat giam sat cong doan han day 31312 18
Thay ddi loai day DC c¢6 16p bao vé 16i day téthon| 4 | 2 | 2 16
B0 sung budc test dlgnoap dau ra, QC kiém 3055 75
R 100%
Hut chan connector — - -
2 DC ra (Phuong Stra lai thiét ké khuon bam dé tang d§ chinhxac | 5 | 2 | 2 20
phap) Trang bi robot bam tu dong thay cho thao tac thu s 1 5
cong
Day ngudn vio Cii tién jig han, kiém tr&} bang phwong phip 50315 75
3 | PCB hankhong test kéo
chac (Con nguoi) | B sung 16p phu bao vé diém han dé tingdobén | 4 | 2 | 2 16
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Lap thém dén chiéu sang hd trg thao tac tai vi tri
s 313 |2 18
han
Kiém soat nhiét d9 dau han (khong qua 350°C).| 5 | 5 | 3 75
Hu tu dan MLCC | Vé sinh d4u han dinh ky dé dam bao truyén nhiét
£ ‘A 4 12| 2 16
4 do soc nhiét 6n dinh
(Nguyén vat liéu) A . X .
Tu dong hda cong doan han tu bang may thay cho
\ 5112 10
han tay

T phan tich trén, nhém nghién ctru lya chon 4 giai phap c6 diém cao nhat ciia 4 nhoém nguyén nhan.
Cac giai phap dugc lya chon déu dat chi sb hiéu qua cao (75 diém), cho théiy tinh kha thi v& mat tai
chinh va kha nang trién khai nhanh chéng tai nha may ma khong can dau tu qua 16n vao tu dong hoa
ngay lap tic. Déi vai 16i dut day DC, can dao tao k¥ thuat han va sau khi han can kiém tra kéo nhe day
c6 mbi han. Bdi vai 161 hut chan connector, can bd sung tram kiém tra dién ap va kiém tra 100% san
pham sau khi han. P6i voi 16i han PCB khong chic, can cai tién Jig han va kéo co hoc dé kiém tra. Doi
v6i 181 hu tu MLCC, cén kiém tra nhiét d6 ddu han khong vuot qua 350°C.

3.4. Giai doan cdi tién

Nhiam khac phuc triét dé 151 dat day DC va mbi han PCB khong chéc, nhom nghién ciru di tién hanh
thay d6i phuong phap han tir han tiép xuc bé mit sang ky thuat han xuyén tim (Through-hole soldering).
Vé mat ky thuat, diy dan phai dugc x0 qua 16 pad dong trudc khi cham thiéc, dam bao dién tich tiép xuc
tdi da va do bam co hoc chéc chin. Déi véi quy chuan kiém tra, cAn bd sung budc “kiém tra luc kéo
nhe" (Pull-test) ngay sau khi han. Cong nhan dugc huéng dan ding mot lyc khoang 5N - 10N dé xac
nhan d6 dinh cia mbi han. Néu mdi han bi bong hodc day bi tudt, san pham s& dugc xir 1y lai ngay tai
tram, ngan chin 16i chay sang cac cong doan sau.

Pé xir ly 101 hut chan connector va 18i han khong déu, mot hé thong Jig chuyen dung di dugc thiét
ké lai de giit ¢ dinh PCB va day dan trong subt qua trinh thao tac. Jig dugc bd sung cac ranh dinh vi
gitip ¢b dinh day ngudn DC vudng goc v6i bang mach, loai bo hién twong rung lic tay khi cong nhan
thuc hién han. Ngoai ra, can thiét 18p mot tram do dién &p nhanh sau khi bam connector va trude khi
dong ndp hop driver. Viée kiém tra 100% dién ap dau ra tai bude nay dam bao ring cac truong hop hut
chan hoic 16ng connector dugc phat hién va khic phuc ngay lap tic, thay vi doi dén bude cudi cung.

Dé giai quyét 16i hu ty dan MLCC do sdc nhiét, nhom cai tién di ap dung quy trinh quan 1y thiét b
han nghiém ngat. Pau tén can giéi han nhiét d6 han. Ban hanh quy dinh nhiét d6 mé han khéng duoc
vuot qua 350°C cho cac cong doan gén linh kién MLCC. Viéc kiém tra nhiét do dau moé han dugc thuc
hién dinh ky vao dau mdi ca san xut béng may do nhiét d6 k¥ thuat $0. Ngoai ra, cAn xem xét viéc st
dung tu MLCC c¢6 dai chiu nhiét rong hon hodc bo sung 16p nhya bao vé tai cac diém nhay cam dé giam
thiéu tac dong nhiét tryc tiép tr mo han.

Tat ca cac thay doi vé mat k thuat va quy trinh trén déu duoc cu thé hoa vao bang Hudng dan cong
viéc (Work Instruction - WI) méi. BS sung hinh anh minh hoa thuc té vé& "Mdi han dat" va "Mdi han
161" ngay tai vi tri thao tac dé cong nhan dé dang d6i chiéu. Cong ty t6 chirc cac budi huin luyén ngin
tai chuyén (OJT) cho doi ngii cong nhan vé k¥ thuat han xuyén tdm va cach st dung Jig hd trg. Viéc dao
tao nay hudng dén Vlec giam thiéu sy phu thudc vao kinh nghiém ca nhan va huéng toi sy dong nhat
trong thao tic san xuat.

3.5. Giai doan kiém sodt
3.5.1. Thiét ldp ké hoach kiém sodt

Dé duy tri ning lyc quy trinh & mirc 4,0 sigma va dam bao tinh bén viing ctia cic giai phap, nhom
du an da ban hanh Ké hoach kiém soat chi tiét. Cac thong so k¥ thuat dugc giam sat chat ché tai tung
cong doan nhay cam nhat ctia day chuyén lap rap dén LED Downlight (Bang 3).
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Bing 3. Ké hoach kiém sodt quy trinh san xudt sau cdi tién.
A Pic tinh | Tiéu chuin k| Phwong phap A A Nguoi Hanh dong khic
Cong doan kiém soat thuat ki€ém tra Tan suat thue hién phuc
Chuén bi thiét | Tietdo | - | Méy donhistdo | PAUMOICa | ko st | Higu chinh lai tram
. daumo | Dudi 350 @6 C oA, A & Sau gio A . < PR
bi \ k¥ thuat so ; vién han hoac thay dau han
han nghi
Han day DC bo ben Cl};u duoc lye Thao tac kéo thir X qongA Han lai ngay tai tram
vio PCB mdindi | kéo nhe 5N - thii cong 10 mau/gid | nhan vén va bo cdo t6 trrong
(Pull-test) 10N hanh
Bim posay | Comnectorcam | Quansatbang |00y | CONE g s bam Tai diu
N lat, khong hé |mat/Dung Jig dinh X nhan van L.
Connector | chan kim - . pham . ndi méi
chan vi hanh

Dién ap | Theo thong sd

Kiém tra trung May do van ning [100% (Tram |Nhan vién| Tach riéng Driver 15i

gian ](;Tilvr; th{tfl:‘r‘cnl;elgua (Multimeter) test nhanh) | kiém thr | dé bao hanh/stra chira
. +10° . . 4 i 151 va
Thu sang | Cong suat 2,5 W 10% May do cong suat Nhan vién Phan 7\10@1)\101 va
(Final) | teuthy | 22 W =27 [ED Ky thuatss | 1007 QC chuyén v tram
e W) y thte Analyze
PAau han sach, .2 . Cong

Vé sinh bang bot bién
hodc thay dau han

Béo trimdy | DP9 mon
moc dau han

Kiém tra ngoai

M&i 02 gio | nhan van
quan

hanh

khong bam
thiéc chay

3.5.2. Két qud do lwong sau cdi tién

Sau 03 thang trién khai ddng b cac giai phap, nhom du 4n tién hanh thu thap dit liéu dbi ching trén
15.000 san pham tiép theo. Két qua ghi nhan sy sut giam dang ké cua cac khiém khuyét trong yéu. S6
16i ghi nhan giam tir 1.480 15i xubng con 450 18i. Ty 1¢ 16i trung binh giam tir 9,87% xubng con 3,0%.
Lbi khong sang hodc chép tat duoc cai thién manh nhét, giam hon 70% so voi hién trang ban dau nho
viéc chuan hoa k¥ thuat han xuyén tim va str dung Jig dinh vi. Ap dung cong thue (1) va (2), ta tinh
dugc muc Sigma bang 4,0. Viéc nang cao muc Sigma 1én 4,0 1a tién dé quan trong dé don vi tu tin mo
rong quy mo san Xut va dap ung cac tiéu chuan khit khe tir thi truong xuat khau nhu Hoa Ky va Chau
Au. Bang 4 trinh bay tom tat cac két qua so sanh trudc va sau khi cai tién.

Bdng 4. So sanh cdac chi so nang lyc quy trinh trudc va sau cdi tién.

Chi s6 Trude cai tién Sau cai tién Thay doi
Ty 1& 16i khong sang hodc chop tat 9,87% 3,00% Giam 6,87%
DPMO 19.733 6.000 Giam 13.733

Mirc Sigma 3,6 4,0 Tang 0,4

Duya trén bang so sanh cac chi s6 nang luc quy trinh, c6 thé thay dy an cai tién da mang lai nhiing
thay d6i mang tinh budc ngoat cho day chuyén san xuat dén LED Downlight. Thanh céng cta du an di
khang dinh tinh ding dan khi 4p dung phuong phap Six Sigma vao méi truong san xudt cé ty 1é thao tac
tht cong cao.

4. Két luan

Nghién ciru ndy di 4p dung nguyén Iy Six Sigma vao viéc nang cao chit lwong san phim dén LED
Downlight 4m tran DC tai cong ty X. Nghién ciru da gop phan giam ty 1¢ 16i dén khong sang hodc chép
tat twr9,87% xudng con 3%. Thanh cong cia dy 4n 13 do ¢o sy phdi hop lién phong ban, gitra Phong San
xuét, Phong K§ thuét va Phong QC. Viée ph01 hop giita cac phong ban 1a nhan t6 ¢t 15 de nhan dién
dang nguyén nhan goc 1&. Ngoai ra, viéc chuin héa hé théng do luong 1a diéu kién tién quyét dé dua ra
cac quyet dinh cai tién dua trén dit liéu thuc chung. Mic du da dat dugc muc chét lwong muc tiéu, nghién
ctru van ton tai han ché vé thoi gian theo doi do on dinh 1au dai ctiia mirc 4,0 sigma khi san lugng bién
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dong 16n. Trong giai doan tdi, mo hinh cai tién nay s& dugc xem xét dé mo rong ap dung cho cac dong
san pham LED thong minh va thiét bi dién tir phirc tap khac tai nha may. Dong thoi, doanh nghiép can
huong toi viée tich hop cac giai phap ty dong hoa tai cac tram han nhay cam nhiét nham duy tri ngudng
chat lugng tiém can muc Sigma hoan hao, gop phan cing cb loi thé canh tranh trén thi truong xuét khau.

Xung dot lgi ich
Céc tac gia tuyén bd khong cé xung dot loi ich trong bai bao nay.
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  D P M O =     T ổ n g   s ố   l ỗ i  T ổ n g   s ố   đ ơ n   v ị   ×   S ố   c ơ   h ộ i   l ỗ i   m ỗ i   đ ơ n   v ị × 1 . 000 . 000


  S i g m a =   N O R M S I N V  ( 1 −   D P M O  1 . 000 . 000 ) + 1 , 5 = 3 , 56


  R P N = S × O × D

