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ABSTRACT

This study aims to improve the quality of automatic water valve products
by applying the Six Sigma methodology based on the DMAIC (Define —
Measure — Analyze — Improve — Control) cycle. The study was conducted
at company X, an electronics manufacturing services (EMS) provider
specializing in the manufacturing, assembly, and processing of electronic
devices and components. The current production status indicates a
relatively high defect rate, mainly including functional defects and
material-related defects, which directly affect product quality and
performance. Prior to improvement, 179 defects were recorded out of 3,560
products, corresponding to a process capability level of 3.89 sigma. The
DMAIC approach was applied to identify root causes and implement
process improvement solutions, focusing on reducing major defects. The
results show that the defect rate decreased from approximately 5.02% to
below 4.00%. In addition, the defects per million opportunities (DPMO)
were reduced to around 6,210, and the sigma level improved to 4.0.
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TOM TAT

Nghién ciru nay nham cai tién chat luong san phim bo van nuéc tw dong
théng qua viéc &p dung phuong phap Six Sigma theo chu trinh
DMAIC (Define — Measure — Analyze — Improve — Control). Nghién cuu
dugc thuc hién tai cong ty X, mot doanh nghiép cung cip dich vu san xuat
dién tir (Electronics Manufacturing Services - EMS), chuyén san xuat, lap
rép va gia cong thiét bi, linh kién dién tir. Thyc trang san xuét cho thay ty
1& san pham 13i con & mirc cao, chu yéu bao gom 15i chirc nang va 15i lién
quan dén vat tu, anh huong tryc tiép dén chit luvong va kha ning hoat dong
ctia san pham. Trudc cai tién, ghi nhan 179 13i trén tong sb 3.560 san pham,
twong tng Mirc nang lyc qua trinh dat 3,89 sigma. Nghién ctu ap dung
phuong phap DMAIC dé xac dinh nguyén nhan géc ré va trién khai cac
giai phap cai tién quy trinh, tap trung vao viéc giam thiéu cac 15i chinh. Két
qua cho thay ty I¢ san pham I3i giam tir khoang 5,02% xudng dudi 4,00%.
Ddng thai, chi sb 13i trén mot triéu co hoi (DPMO) giam con khoang 6.210
va muc sigma cta quy trinh dugc nang 1én dat 4,0.
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1. Giéi thiéu

Trong béi canh canh tranh ngay cang cao trong nganh san xudt thiét bi dién tr, chat lugng san pham
trd thanh yéu t6 quyet dinh dén uy tin va nang lyc canh tranh cta doanh nghiép. Déi V01 bd van nude tu
dong tich hop cam bién hong ngoai, yéu cau vé d6 chinh xac, d6 kin co khi va tinh 6n dinh van hanh 1a
déc biét quan trong, boi san pham lién quan tryc tiép dén trai nghiém nguoi ding va mirc d6 an toan khi
st dung. Tuy nhién, thyc té san xuat van ton tai cac 151 nhu sai léch chirc nang cam bién, 10 ri nudc tai
cac dlem két ndi va bién dong chit luong giita cac 16, dan dén ty 1& san phdm 15i con tuong dbi cao.
Nhirng van dé nay khong chi lam gia tang chi phi lam lai va bao hanh ma con anh huéng dén hinh anh
thuong hiéu. Picu nay cho thdy su can thiét phai ap dung mot phuong phép cai tién co tinh hé thong
nham kiém soat bién dong va nang cao ning lyc qua trinh [1].

Six Sigma duogc thira nhan rong rii 1a phuong phap quan 1y chat luong dya trén dir lidu, gitp giam
thiéu sai 16i va cai thién hiéu suat thong qua chu trinh DMAIC (Define — Measure — Analyze — Improve
— Control). Six Sigma hd trg doanh nghiép chuyén tir quan 1y dua trén kinh nghiém sang ra quyét dinh
dya trén phan tich thong ké va do luong dinh lugng [2]. Nhiéu nghién clru d khang dinh phwong phap
nay c6 kha nang néng cao dg 6 on dinh cua quy trinh, giam lang phi va cai thién hiu qua van hanh trong
moi trudng san xuit [2]-[4]. Tai Viét Nam, mot s6 nghién ciru cling buge dau ghi nhan hiéu qua cua
céch tiép can DMAIC trong cac nganh san Xuat cong nghé ¢ yéu cau d6 chinh xac cao. Chang han,
nghién ctru vé viéc ap dung Six Sigma trong san xut cap quang da khang dinh 4p dung DMAIC co thé
hé tro cai thién cong doan kiém tra chat luong va giam chi phi laing phi trong qua trinh san xudt [5].

Mic du dd duoc Gmg dung rong rii trong nganh 6 t6 va co khi, viéc trién khai Six Sigma trong san
xuét thiét bi dién tt tich hop co — dién tir van con han ché, dic biét d6i véi cac san phﬁm thong minh c6
su két hop giira cam bién, mach diéu khién va cum co khi. Cac nghién ctru trude day chu yéu tap trung
vao cac quy trinh hodc cong doan riéng 1€, Chang han nhu cai tién chat lugng bang mach in (PCB) hodc
nang cao nang lyc qua trinh in kem han trong lap rap dién tir [6], [7], trong khi cach tiép c4n toan dién
theo chu trinh DMAIC d6i v&i mot san pham hoan chinh chwa duoc khai thac day du. Pic biét, dbi voi
san phém bd van nudce tw dong trong moi trudng san xuit EMS, cac nghién ctru tng dung DMAIC mot
cach day da dé xu ly ddng thoi 16i chire ning va 13i lién quan dén vat tu van con han ché. Khoang trong
nay dat ra yéu cdu cin co cac - nghién ctru thue nghiém nham danh gia kha ning 4p dung va hiéu qua cai
tién trong moi trudng san Xuat cu thé.

Xuit phét tir co s6 1y luan va thuce tién néu trén, nghién ctru ndy ap dung phuong phap Six Sigma
theo chu trinh DMAIC nham cai tién chét lugng san pham b van nude ty dong trong didu kién san Xudt
thue té tai cong ty X — hoat dong trong nganh céng nghiép dién tir v6i trong tam la san Xudt, lap rap va
gia cong thiét bi, linh kién dién tir. Trong tAm cua nghién ctru 1 xac dinh ‘cac nguyén nhan goc ré gay
16i thong qua phén tich dir liéu, danh gia nang lyc qua trinh bang cac chi s6 nhu DPMO va mirc Sigma,
ddng thoi dé xuit va trlen khai cac giai phap cai tién phu hop. Muc ti€u dat ra la giam ty 1€ san pham 15i
tr khoang 5,02% xudng dudi 4,00%, giam DPMO xudng khoang 6.210 va nang mtrc nang lyc qua trinh
1én xap xi 4,0 Sigma. Thong qua do, nghién ciru ky vong khong chi cai thién hiu qua van hanh ma con
cung cap bang chimg thuc nghiém vé tinh kha thi va hiéu qua cua Six Sigma trong linh vuc san Xuét
thiét bi dién tir tich hop co — dién tr. Thong qua do, nghi€n ctru khong chi hudng dén cai thién hiéu qua
van hanh ma con bd sung bang ching thuc nghiém vé tinh kha thi cua Six Sigma trong bdi canh san
xuét thiét bi dién tir tich hop co — dién tir tai Viét Nam.

Phan con lai ctia bai bao dwoc cdu trac nhu sau: Phan 2 trinh bay phuong phap nghién ctru va quy
trinh trién khai DMAIC; Phan 3 trinh bay két qua phan tich va d4nh gi4 hiéu qua cai tién; Phan 4 két luan.

2. Phwong phap nghién ciru

Nghién ciru duoc thuc hién theo cach tiép can co hé théng, két hop giira phuong phap quan sat thuc
té va phan tich thong ké trong khudn kh6 chu trinh cai tién DMAIC cua Six Sigma nham xac dinh
nguyén nhan goc ré va dé xuat giai phap nang cao chat lugng san pham. Nghién clru duoc thuc hién tai
cong ty X — mot doanh nghiép san xuét dién tir tai TP.HCM. Nghién ciru dwoc tién hanh trong tir ngay
02/06/2025 dén thang 02/09/2025.



mailto:jte@hcmute.edu.vn

JTE TAP CHI KHOA HQC GIAO DUC KY THUAT
HOMAUTE Truong Pai hoc Cong nghé Ky thuat Thanh pho Ho Chi Minh
Website: https:/jte.edu.vn

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

Phuong phap quan sat dugc tién hanh théng qua viéc theo ddi truc tiép thao tac cua cong nhan tai
céc cong doan trén day chuyén san xuat. Noi dung quan sat bao gém trinh tu thao tac, mirc do tuan thu
huéng dan cong viée, diéu kién van hanh thiét bi va cach xu Iy cac tinh hudng phét sinh. Hoat dong
quan sat duoc thuc hién & nhiéu ca san xuat khac nhau dé dam bao tinh khach quan va phan anh diang
thuc trang van hanh caa qué trinh.

Hoat dong cai tién duoc trién khai theo md hinh DMAIC gdm nim giai doan:

Giai doan xac dinh — Define: Xac dinh van dé chét luong ton tai trong quy trinh san xuét bd van
nuéc tu dong, 1am ré muc tiéu cai tién va pham vi thue hién. Céac cong cu nhu Project Charter, SIPOC
(Suppliers — Inputs — Process — Outputs — Customers), QFD (Quality Function Deployment) va biéu do
Pareto dugc st dung nham xac dinh yéu cau khach hang, dac tinh chét lugng quan trong va cac nhom
15i trong yéu can wu tién xir 1y [8].

Giai doan do lwrdng — Measure: Dit liéu thyc té tir ddy chuyén san xuat duoc thu thap va téng hop
thong qua cac biéu mau thong ké. Tir cac dir liéu nay, cac chi s chat lugng duoc tinh toan nham danh
gia hiéu suit hoat dong va nang luc cia qué trinh san xuat. Cu thé, sé khuyét tat trén mdi don vi san
pham (Defects Per Unit — DPU), s khuyét tat trén mdi co hoi xay ra I5i (Defects Per Opportunity —
DPO) va so khuyét tat trén mot triéu co hoi (Defects Per Million Opportunities — DPMO) [8]. Cac chi
s6 nay duoc sir dung dé phan anh hiéu suat hoat dong va kha nang kiém soat ciia qué trinh san xuat.
Trén co sé do, gia tri DPMO duoc quy doi ~sang muc Sigma nhdm danh gia ning lyc qué trinh va so
sanh hiéu qua hoat dong trudc va sau cai tién. Trong nghién cau nay, mic Sigma dugc xac dinh bang
ham NORMSINV trong Microsoft Excel. Day 1a ham nghich ddo cua phan phol chuan, cho phép xac
dinh gié tri Z twong (ng v&i mot x&c suét tich lity cho trudc, tir d6 hd tro quy ddi xac suat 15i cua qua
trinh sang muc Sigma phuc vu cho viéc danh gia nang lyc san Xuat.

S0 khuyét tat
S0 san pham

S0 khuyét tat
DPO = — —— < — =7 )
S0 don vi san pham * so co h0i xay ra khuyét tat

DPMO = DPO * 1.000.000 (10°) (3)

Giai doan phan tich — Analyze: Cac cong cu nhu biéu dd xwong céa (Ishikawa), phuong phap 5
Whys va FMEA (Failure Mode and Effects Analysis) dugc str dung dé xac dinh va phan tich nguyén
nhan gbc ré cua cac 15i trong yeu Nguyén nhan dugc phan loai theo cac nhom yéu té con ngudi, may
moéc, phuong phép va vét tu nham dam bao phan tich toan dién va ¢ hé thong [8].

Giai doan cai tién — Improve: Dua trén két qua phan tich, cac giai phap khic phuc duoc dé xuat
nham loai bo hoic giam thiéu nguyén nhan gbc ré da xac dinh. Céc giai phap dwoc danh gia va lya chon
thong qua phwong phép chuyén gia va ma tran lya chon giai phap dé dam bao tinh kha thi, hiéu qua va
phu hop véi diéu kién thyuc té cua doanh nghiép [8].

Giai doan Kiém soat — Control: Sau khi trién khai giai phép, quy trinh duoc chuan héa thong qua
viéc cap nhét husng dan cbng viéc, dao tao nhan vién va thiét lap cac cong cu kiém soat nhu biéu do
theo ddi ty 1¢ 15i dinh ky. Dit liéu sau cai tién tiép tuc duoc thu thap va phan tich dé danh gia hiéu qua
cai tién, duy tri két qua dat duoc va ngan ngira tai dién sai 13i [8].

3. Két qua nghién ctru
3.1. Giai doan xac dinh — Define

Giai doan xac dinh duge thuc hién nhim 1am rd van dé chét lugng va dinh hudng hoat dong cai tién
trong quy trinh san xuat by van nudc tu dong.

Trude tién, phuong phap trién khai chirc ning chét lugng duoc st dung dé thu thap va chuyén ddi
yéu cau cua khach hang thanh cac dac tinh k¥ thudt can kiém soat trong qua trinh san xuat. Trén co s&
d6, ma tran ngo6i nha chat luong (House of Quality - HOQ) dugc xay dyng nham xac dinh mtrc d6 lién
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hé gitra nhu cau khach hang va cac thong sd ky thuét ciia san pham. Két qua chuyén doi yéu cau khach
hang thanh céac dac tinh ky thuat duoc trinh bay trong Bang 1; qua do, cac thong s6 ¢6 mirc do quan
trong cao dugc nhéan dién lam co s¢ xac dinh nhiing déc tinh chat lugng can uu tién kiém soét.

Bing 1. Ma trgn OFD - HOQ chuyén doi yéu cau khéach hang thanh ddc tinh ky thudt.

==
g9
2 lo -
s | = T
5|2 2
Elz g g
(&) & = | o | g . _
2l.|8|2|52 52|82 | B
E18|e|2 |59 E |25l 2| &
p = | o ] 5 kS 151 <
Ngoi nha chit lugng 2|15z 2|28 3 |5|-€|.al = = o,
* Vi | S on | 2 = = | o= o = Pdinh h
- = = | = vl @& | .8 = | 8 a dnh gid so sin
( House of Quality) E P ANEE: %n o Z/1S|8&| gl = o
s | 8| 9|E|Ed 28|22 8| =
R a g & < = «© =) 5 G «Q
[} 5 = O S| = |2 5
(a] g' < M T @] = ]
Z | B &
clg g
& |3 o
==
g =
- | T
Yéu cau khdach hang /Pj quantrong | 1 | 2 | 3 4 5 6 | 7|8 9 10 Inax | Casar | Grohe | TOTO | Kohler
1 D& Ilip dat g |1 |1|3] 9 9 | 1|19 9 1 4 4 3 4 4
2 Dé st dung 9 | 1|3 |31 1 |31 |1] 09 3 4 4 4 5 5
3| Tiétkiém chiphistachia | 9 | L | 1 | 3| 3 3 9| 1|19 9 4 4 3 3 3
4 Tiét kiém nudc 10 1 9 1 1 1 1 3 1 3 1 4 3 5 5 5
5 bo bén cao 9 3 3 9 9 3 3 3 1 1 9 3 3 5 5 5
6 Thuong hiéu 7 1 1 1 1 1 1 1 1 1 1 3 3 5 5 5
7 Tinh thdm my 9 3 1 3 1 3 1 1 3 1 1 3 3 5 5 5
8 Da nang churc nang 7 1 313 3 9 1 9 1 3 3 3 3 5 5 5
9 Chét liéu 9 |1 |1|9] 1 1|11 ]1] 1 1 3 3 5 5 5
10 H& tro phuy kién 701131 3 3|19 9 1 4 3 4 4 4
Xép hang thtr ty quan trong
Do quan trong 120 (214|326 | 252 | 272 | 206 | 178 | 222 | 382 260
A 2432
Trong s quan trong (%) 493 8,8|13,4(/10,36(11,18|8,47(7,32|9,13|15,71| 10,69

Tiép theo, so dd SIPOC dugc thiét lap dé mo ta tong quan quy trinh san xuat tir dau vao dén dau ra,
qua d6 xac dinh cac yéu t6 anh huéng dén chat lugng san pham. Cu thé, Hinh 1 khai quat nim thanh
phan gdbm nha cung cip, dau vao, cac cong doan chinh, du ra va khach hang, qua d6 1am rd pham vi
quy trinh va cac tac nhan c6 thé anh huong dén chét lugng san pham.

Nha cung cap A N A Khéach hang
(Supplier) bau vao (Input) Quy trinh (Process) DPau ra (Output) (Customer)
[ KiémtraNVLdhuvao |
| SMT |
NCC linh kién dién Conngudi || Hin DIP | | Bo van nude dién tir | B¢ phan OQC cua
tir va thiét bi san May méc | Béo céo chat lugng | cong ty va QA cla
xudt | Lipripcokhi || ocpvaQAl cong ty dbi tc

Nguyén vat li¢u

|
Kiém tra hiéu chudn |

2

Dong gi san phim |

Hinh 1. So @6 SIPOC ciia quy trinh san xudt bé van nwée dién ti.
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Sau dé, dit liéu 16i phat sinh trong qua trinh san xuét duoc tong hop va phén tich bang biéu d6 Pareto
nham xac dinh cac nhom 18i can uu tién cai tién. Két qua cho thay 13i chirc nang va 15i lién quan dén vat
tu chiém ty trong cao, anh hudng truc tiép dén kha nang van hanh cia san pham Hinh 2 cho thiy hai
nhom 16i chte nang va 16i vat tu chiém ty trong tich Ity khoang 69% tong sb 161, qua d6 xac dinh day
1a cac 161 can duoc wu tién phén tich va cai tién.

180 00% 100%
160
140 80%
120 .
100 60%
80 40%
60
40
21 20%
2" I = 2
0 | | T
Li chire Loi vat tuw Ldingoai Ldi may Ldithao Ldi khac
nang quan mac tac

. Tong s6 lugng === Tich lu§
Hinh 2. Biéu do Pareto cdc 16i ciia san pham.

Cudi cung, Project Charter dugc xay dung nhim x4c dinh muc tiéu cai tién, pham vi thyc hién va
céc chi sb chat lugng quan trong cua dy an, lam co so dinh hudng cho cac giai doan tiép theo cua chu
trinh DMAIC. Nghién ctru nay ap dung phuong phap Six Sigma theo chu trinh DMAIC nham cai tién
chat luong san pham bo van nudc tu dong. Muyc tiéu chinh la giam ty 1¢ san pham 15i, dac biét 1a nhom
16i chirc nang anh huong tryc tiép dén kha niang sir dung cia san pham, qua do nang cao hiu qua san
xuat va sy hai long ctia khach hang. Cu thé, nghién ctru huéng den viéc giam ty 1¢ 13i tir khoang 5,02%
xudng duéi 4,00%, giam chi s6 DPMO cua qua trinh san xuat xudng khoang 6.210 va nang muc Sigma
clia quy trinh san xuat 1én khoang 4,0. Pham vi nghién ciru tap trung vao quy trinh san xuit b van nudc
tu dong, dac biét tai cac cong doan lap rap va kiém tra thanh pham, ciing nhu céc 16i anh hudng truc
tiép dén chiic nang va chét lugng san phiam. Nghién ctru khong bao gdm cic hoat dong phat trién san
pham méi, thay doi chién lugc kinh doanh hodc cc cong doan khong lién quan truc tiép dén chat luong
san phém. Dy 4n duoc thuc hién béi nhom tac gia va sy hd trg tir bd phan san xuét, chat lugng va R&D
ctua doanh nghiép trong thoi gian 4 thang tir 02/06/2025 — 02/09/2025, theo trinh tu cac giai doan cua
chu trinh DMAIC gom: Define, Measure, Analyze, Improve va Control.

3.2. Giai doan do lwong — Measure

Tinh toan mirc do sai 16i va gia tri Sigma cta quy trinh hién tai:

Dé danh gia hiéu qua chét lugng ciia quy trinh san xudt hién tai, tic gia tién hanh tinh toan mic do
sai 16i (Defect Rate) va gia tri Sigma twong ng. Trén co s¢ dir liéu thu thdp dugc trong giai doan theo

doi thyc té tai hién truong, sO luorng san pham 16i trong tong sb san pham dugc san xuat duoc ghi nhan
va quy ddi ra ty 16 phan trim sai 18i (Defect per Unit - DPU).

Tong s6 san pham san xudt: 3.560 san pham.
S6 13i can cai thién: 179 san pham.
Sb co hoi gay 15i: 6 co hoi.

DPO = ———orgsOlL____ - _179__ 00838015
Tong san phamx*S6 co hoi gay loi  3.560%6
DPMO = DPO x 1.000.000 = 0,00838015 x 1.000.000 = 8.380,14981

Sigma = NORMSINV (=22 + 1,5
)+ 15 =3,89192428

1-8.380,14981

= NORMSINYV ( 1.000.000
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DPPM =——+ 1.000.000 = 50.280,8989

Két qua do lu’ong cho thy quy trinh san xuat bd van nudc tu dong hién dang van hanh & muirc 3,89
sigma, tuong tmg véi 8.380 DPMO va 50.281 DPPM. Céc chi s6 nay phan anh nang luc quy trinh chua
dat mirc myc ti€u va van tén tai bién dong dang ké vé chat lwong. Gia tri Sigma hién tai duoc xac dinh
nhu mét chi sb ning luc nén cua quy trinh, 1am co s¢ dinh luong cho viéc phan tich nguyén nhan va
danh gia hiéu qua cai tién & cac budc tiép theo.

3.3. Giai doan phdén tich — Analysis

Ky nan g
nhan vig én

May DI?

An mon
pCB iéu Cip 7is
P Thi P ligy sai

220 » nhéan luc
Mat tap Thao tac sai
® trung =y LOI CHUC
NANG

Cong cu L3i tir nha cung cip
ho trg

Kiém soat du vao chua nghiém ngit

N &
° Thop, . >®
ms., 856
9y me %
A 8¢ 138
Phwong phip 5 f;\\\).%‘ Nguyén vt li¢u

Hinh 3. Biéu do xwong cd thé hién nguyén nhdn gdy “Léi chirc ning”.

Dua trén so d6 xwong c4 (Hinh 3), nguyén nhan gbc r& cua 13i chirc ning dugc xac dinh thudc bdn
nhém chinh: may méc, con ngudi, phuong phép va nguyén vat liéu. V& may moc, viée thiéu bao tri va
kiém dinh dinh ky, ddc biét tai cong doan DIP (Dual In — line Package), ddn dén hién twong &n mon
PCB (Printed Circuit Board). O yéu t6 con nguoi, cac 16i cha yeu Xuét phat tir thao tac sai, thiéu kinh
nghiém, thiéu tap trung hodc cap liéu sai trong qua trinh 1am viéc, tir 46 dan dén thao tac sai hoic lip
rap khong dung vi tri linh kién. Nhém phuong phap phan anh sy thiéu sot trong viéc xdy dung va ap
dung quy trinh thao tac chuan (SOP), ban vé& k¥ thuat khong cap nhat hoac thiéu ky hiéu true quan (mau
sdc, biéu tuong), gay kho khan trong viéc nhan dién va thao tac chinh xac. Ngoai ra, viéc chua trang bi
day du cac cong cu hd trg thao tic nhu dd ga ciing 1am giam d6 chinh x4c trong qué trinh 1ap rap. Déi
v6i nguyén vat lidu, viéc kiém soat dau vao chua chit ché 1am phat sinh nham Ian linh kién.

Dé khic phuc toan dién, can déng b cai tién ca bén nhoém yéu td: thiét lap ké hoach bao tri — kiém
dinh dinh ky cho may méc; ting cuong dao tao thuc hanh gan voi tinh hudng thyc té; cap nhat ban vé
va SOP kém ky hiéu truc quan; trang bi dﬁy du dung cu hd tro thao tac nhu dd ga, kep ¢ dinh, tool
chuyén dung; ddng thoi siét chat kiém tra df?lu vao va xac nhan tuong thich vat tu — quy trinh dé dam
bao tinh on dinh va chinh xéc trong san xuat. Trén co s cac nguyén nhén da nhan dién, Bang 2 tiép tuc
lwong hoa mirc d6 rui ro theo ba tidu chi SEV, OCC va DET dé xéac dinh thir tur vu tién cai tién.

Viéc danh gia bang FMEA dugc thuc hién boi nhém chuyén gia gom giam dbc chit lugng, bo phén
QA, ky su san Xut va to trudng chuyen ¢6 kinh nghiém truc tiép trong qua trinh vin hanh day chuyén
san xut. Bang FMEA dugc str dung dé danh gia mirc do rai ro ciia cac nguyén nhén gay 15i trong qua
trinh san xuat dya trén ba tiéu chi: Muc d¢ nghiém trong (S), Kha ning xay ra (O) va Kha ning phat
hién (D). Két qua tinh toan chi sé RPN cho thay c6 03 18i thudc mirc riii ro cao (RPN > 128) gém thiéu
dd ga phu hop (150), khéng ¢ quy trinh bao vé bé mat san phim trong qua trinh lap rap, kiém tra va
dong goi (147), va 16i thao tac (140). Pay 1a cac 1i can dugc wu tién cai tién ngay.
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Ngoai ra, 02 16i ¢6 mirc rai ro trung binh - cao (RPN tir 72-128) gom 15i server (84) va kiém tra
nguyén vt liéu dau vao (72), can dugc xay dung ké hoach cai tién phu hop. Cac 156i con lai c6 RPN <
72, nam trong muc chap nhan dugce nhung van can duy tri cac bién phap kiém soat nhu dao tao thao tac,
kiém tra dinh ky va tuan thu quy trinh.

Bing 2. Pdanh gid nguyén nhan gay ra 16i FMEA.

Nouyen Khi ning xiy ra 13i SEV occ DET RPN
nhén gay loi
Lip sai chiéu linh kién 4 2 3 24
Ldi thao tac 7 4 5 140
Con ngudi
Mét moi, khong tap trung 5 2 4 40
Khong tuan thi huéng dan cong viée 5 2 4 40
May dung dot ngdt gitta chung 6 2 3 36
Kiém dinh may tr& han 5 2 4 40
May méc —
Loi server 7 2 6 84
An mon PCB sau qua trinh han DIP 4 2 4 32
Budc kiém tra sau SMT 5 3 4 60
Phuong phép Thiéu do gé phu hop 6 5 5 150
Khong c6 quy trinh bao vé bé mat san pham
A ; - 7 3 7 147
trong thao tac lap rap, kiém tra, dong goi
Nguyén vat Kiém tra nguyén vat liéu dau vao 6 3 4 72
ligu Linh kién khong dat tiéu chuén do NCC 6 3 3 54

3.4. Giai dogn cii tién — Improve

Dé Iya chon giai phap cai tién mot cach khach quan va phu hop véi muc tiéu du 4n, tac gia ap dung
phwong phap danh gia co trong sé (Weighted Scoring Method) trong giai doan Improve cia chu trinh
DMAIC. Phuong phap nay gitp so sanh cac giai phap dwa trén nhiéu tiéu chi v6i mirc do quan trong
khac nhau. Cac tiéu chi va trong s6 sir dung trong qué trinh d4nh gia dugc trinh bay tai Bang 3, trong d6
mirc d6 tac dong dén CTQ va kha ning giam 18i dugc vu tién cao hon.

Bing 3. Trong s6 cdc tiéu chi danh gid trong Solution Matrix.

Tiéu chi danh gia Trong sb
Mirc d6 tac dong dén CTQ 0,35
Kha ning giam 16i 0,30
Tinh kha thi khi trién khai 0,20
Chi phi dau tur 0,15
T(R)ng 1,00

Céc tiéu chi dugc xem xét gdbm: mue do tac dong dén CTQ (Critical to Quality), kha nang giam 15i,
tinh kha thi khi trién khai va chi phi du tu. Trong s6 cua tung tiéu chi duge xac dinh dya trén muc tiéu
cai tién va c6 tham khao y kién tir cac quan ly san Xudt va chat lugng tai Cong ty Giai phap dién ta T.C
Viét Nam nhim dam bao phu hop voi diéu kién thue té. Dua trén cac trong so nay, cac gidi phap duoc
chdm dlem va xép hang dé lya chon phuong 4n t01 uu cho giai doan trién khai cai tién. Két qua chAm
diém va xép hang cac phuong 4n theo hé trong sd nay duoc tong hop trong Bang 4.
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Bing 4. Ma trin danh Qia va lya chon gidi phdp cdi tién.

Giii phap Tac g(;)rn(g dén | Kha ml'lgig giam Tintl;ﬂkhﬁ Chi Iilli.l dau ;l;?@:lgl

B6 sung dung cu c¢b dinh banh ring 5 5 4 4 4,65
Thiét ké bd db ga cho thanh tryc 5 4 3 3 4,00
Trai tim ESD chdng tray xudc 3 3 5 5 3,70

Céch tinh tong diém: Tong diém = (Piém CTQ x 0,35) + (Piém giam 15i x 0,30) + (Piém kha thi x
0,20) + (Piém chi phi x 0,15).

Bién phap khic phuc 1: B sung thém dung cu hd tre, lip dit va cb dinh vi tri banh ring khi
thao tac

Trudée cai tién: Qua trinh kiém tra va lap rap Final Gear duoc thuc hién thu cong bang dong ho do
cao, banh rang va 3 tryc pin. Banh rang dugc dat trén mat phang, lap 3 pin va t1en hanh do tai 3 vi tri,
yéu cau két qua nam trong khoang -0,4 dén -0,2 mm trude khi ldp cac chi tlet tiép theo. Tuy nhién, do
thao tac lap dat phy thudc vao cam giac ca nhan va thiéu cong cu hd tro ¢d dinh, qué trinh nay dé phat
sinh sai léch kich thudc, khé kiém soat bang mét thudng, 1am giam do 6n dinh ctia san pham.

Sau cai tlen Giai phap dé xuét 1a thiét ké va st dung dd ga chuyén dung cho cong doan lap Final
Gear nham c6 dinh vi tri va kiém soat do phang khi lip dat. Viéc ap dung d6 ga gitip giam sai s6, nang
cao d6 chinh xac, 6n dinh chét luong san pham dong thoi gop phan chuin hoa thao tac va giam phu
thudc vao k¥ ning ca nhan. Thiét ké dd ga hd tro 1ap rap Final Gear dwoc minh hoa trong Hinh 4, cho
thdy co c4u dinh vi va c¢6 dinh chi tiét nham han ché sai léch do thao tac thu cong.

Hinh 4. Thiét ké bé do ga hé tro lap rdp final gear.

Bién phap khic phuc 2: Thiét ké bé sung bd dd ga cho hd tre sai 1éch kich thwéc thanh truc
sau khi gia cong

Truéc cai tién: Cong nhan str dung kep tay hodc & - 6 dé ¢ dinh thanh truc va chét nhya, sau d6
can chinh vj tri bang mét thuong trudce khi tién hanh ép. Qua trinh é ¢p phu thude nhiéu vao ky nang thao
tac nham dam bao do vudng goc gilta chot va truc. Sau khi ép, chi tiét dugc kiém tra thi cong bang cach
lac thir dé danh gia do chic chén, tiém an sai 1éch do thao tac khong dong déu.

Minimum - Must Not Fit
Minimum - Must NOT Fit

Maximum - Must Fit
Maximum - hust Fit

Hinh 5. B d6 gd Must Fit / Must Not Fit.
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Sau cai tién: Sau khi bd sung dd ga chuyén dung, thanh tryc va chdt nhua dugce dinh vi chinh xé4c va
c¢b dinh chic chin trudce khi ép. Nho ¢6 co cdu dan hudng, qua trinh ép khong cin can chinh tha cong,
giup dam bao do ddng tdm va vudng goc. Sau khi ép, chi tiét duoc kiém tra nhanh bang tay va khuén
kiém (Must Fit / Must Not Fit). Viéc sir dung dd ga giip giam sai sd, han ché hu hong, tang tinh nhét
quéan va nang cao chat luong san pham. Ciu tao bo d6 ga kiém tra Must Fit/Must Not Fit duoc thé hién
trong Hinh 5, hd trg kiém tra nhanh kha ning ldp ghép va phat hién sai 1éch kich thudc cua thanh truc
sau gia cong.

Bién phap khic phuc 3: Trai tim ESD dé tranh triy xwéc sin phim

Truwde cai tién: Mat ban lam viéc khong duoc phi tim ESD, khién san pham d& bi tray xudc do tiép
xuc tryc tiép v6i bé mat cung, déng thoi bui ban hodc mat kim loai c6 thé anh hudng dén bé mat san
pham. Ngoai ra, nguy co tich tu tinh dién ciing tiém an kha nang gay hu hong linh kién dién tir, 1am ting
ty 1& san pham NG.

Sau cai tién: Khu vuc thao tic duoc phu tim ESD chuyén dung, gitp bao vé san pham khoi trdy
xudc va han ché tich ty tinh dién. Nho d6, bé mit san pham duoc dam bao an toan trong qua trinh lap
rép va kiém tra, gop phan giam 16i ngoai quan va nang cao chat lugng dau ra. Sy khac biét giita mat ban
trude va sau khi trai tim ESD duogc ddi chiéu lan lugt trong Hinh 6, cho thdy bé mit thao tac sau cai tién
dugc che phii dong déu va phi hop hon véi yéu cau bao vé san pham.

Hinh 6. Mdt ban trudce va sau khi trai tam ESD.

Hiéu qua tong hop cta cac giai phap duogc lugng hoa trong Bang 5 thong qua viéc so sanh sO san
pham 156i, DPPM, DPMO va mirc Sigma trudc va sau cai tién. Két qua cho thay muc Sigma cia quy
trinh tang tir 3,89 1én 4,0, phan anh nang luc qua trinh va kha nang kiém soat sai 16i d3 dugc cai thién
sau khi trién khai cac giai phap.

Bing 5. So sanh cdc chi tiéu triede va sau khi cdi tién, cho thdy mirc Sigma da cdi thién tir 3,89 1én 4,0.

Dai luwgng Trude cai tién Sau cai tién
S6 san pham 16i 179 133
DPPM 50281 37360
DPMO 8380 6210
Muc sigma 3,89 4,0
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3.5. Giai doan kiém sodt — Control

Giai doan Control duoc trién khai nhim chuén hoa va duy tri tinh on dinh cua céc cai tién da thuc
hién, dong thoi phong ngira sy tai xuét hién ciia cac nguyén nhan giy sai 16i trong quy trinh. Cac giai
phap nhu thiét ké dd ga, bd sung tim ESD va diéu chinh phwong phap thao tic da dugc tich hop vao hé
théng tai liéu van hanh thong qua viéc cap nhat SOP va hudng dan cong viéc lién quan. Song song do,
hoat dong dao tao va tai dao tao dugc thuc hién nham dam béo sy tuan thi nhét quén cua ngudi van
hanh.

Ngoai ra, cac chi ti€u kiém soat then chét lién quan dén d6 chinh xéc lép rap, tinh trang bé mat san
pham va tinh 6n dinh thao tac dugc theo doi dinh ky thong qua kiém tra tai chuyén. Co ché kiém soat
nay gop phan duy tri hiéu qua cai t1en theo thoi gian, dam bao quy trinh van hanh trong trang thai kiém
so4t va tao nén tang cho viéc cai tién lién tuc trong twong lai. Cac ndi dung kiém soat, rui ro, hinh thirc
phong ngura va trach nhiém thyc hién dugc tong hop trong Bang 6, 1am co sé chuén héa thao tac va ngin
ngtra 16i tai dién.

Bing 6. Bang ké hoach kiém sodt (Control plan).

% Dang phon z Ngudi
Giai phép cai tién Riii ro Ang phong Hoat dong kiém sot phu
chong .
trach
Bo sung thém dung cuho | o 2 4an oy hur hong, | Phong ngira, | | ict ke jig co dinh, ban hanh |
trg, lap dat va co dinh vi neuy co ket ta Poka-Y oke SOP thao tac, dao tao cong IE
tri banh rang khi thao tac gy Py nhan, FAI, giam sat dinh ky
Thiet k;e bo su1.1gAb(_) d,o 84 hong d6 ga do thao tac | Phong ngira, Str dung d(.) ga dmh vh kiém sodt
cho ho trg sai 1éch kich . . -z . dung sai trong gidéi hancho | QA, QC,
, . | manh tay, bam bui, hao Kiém soat . 2 . <
thudce thanh truc sau khi . e PN phép, kiém tra trudc & sau lap, IE
A mon theo thoi gian qua trinh L .
gia cong bao tri dinh ky
Khoéng trai ESD — tray . X , < 2
Tréi tim ESD dé trénh |xu6c hodc hu hong do finh | L10P8 1803, | St dung tam ESD dat chuan, 15 o0
P . P L, 1 Bao vé san | dao tao thao tac, kiém tra dinh
tray xudc san pham dién, giam chat lugng haAm K IE, CPO
ngoai quan P Y

4. Két luan

Nghién ctru ndy khang dinh tinh hiéu qua cta viéc trién khai phuong phap Six Sigma theo chu trinh
DMAIC trong vi€c nang cao chat luong san pham tai mdi trudng san xuat linh kién dién tir. Thong qua
cach tiép can dua trén dit liéu va st dung cdc cong cu phan tich thong ké phu hop, nghién ctru da xac
dinh duoc cac nguyén nhén goc ré anh huodng den ty 1€ sai 16i va dé xuat cac giai phap cai tién mang
tinh hé thong. Ket qua cho thay quy trinh san xut sau cai tién dat mure d6 6 6n dinh cao hon, giam sy bién
dong khong can thiét va ting cuong kha ning kiém soat cac yéu td dau vao va thao tac thyuc hién. Piéu
nay cho thay Six Sigma khong chi 1a cong cu kiém soat chit lugng ma con 1a phuong phap quan tri qua
trinh hiéu qua.

Tt goc @6 quan tri, nghién ctru nhé4n manh vai trd cta viéc ra quyét dinh dua trén dir liéu trong hoat
dong diéu hanh san xuét. Viéc ap dung DMAIC gitp doanh nghiép chuyén tir phuong thire xu 1y su b
sang quan 1y phong ngira, qua do t6i wu hoa ngudn lyc va giam chi phi lién quan den sai 151. Pong thot,
qua trinh chudn héa quy trinh va ting cuong dao tao nhan sy gop phin hinh thanh nén tang cho cai tién
lién tuc va nang cao nang lyc canh tranh dai han.

Tuy nhién, pham vi nghién ctru con giéi han trong mot ddy chuyén san xuit va trong khoang thoi
gian xéac dinh, do d¢6 mirc do khai quat hoa con han ché. Trong twong lai, viéc tich hop Six Sigma vai
cac hé thong giam sat s6 hoa hodc cong nghé san xuat thong minh c¢6 thé mé ra hudng tiép can toan dién
hon, ning cao kha ning kiém soat theo thoi gian thue va t6i wu héa chét lugng & cip do toan hé thong.
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Loi cadm on

Tac gia xin tran trong cdm on sy hd tro cia Truong Dai hoc Cong ngh¢ K¥ thudt Thanh phé HO Chi
Minh, Viét Nam.

Xung dot lgi ich
Céc tac gia tuyén bd khong c6 xung dot loi ich trong bai béo nay.
Tuyén bd vé kha ning truy cip dir li¢u

Dit liéu hd tro cho cac két qua cua nghién ciru ndy c6 thé duoc cung cép boi tac gia lién hé khi c6
yéu cau hop 1y.
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