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Thong tin chung

. Ho va tén sinh vién: Pham Héng Linh

. Lop: 21QLCNI1

. S6 thé SV: 118210157

. Tén dé tai: Ap dung Six Sigma nham nang cao chit luong linh kién Spool trén day
chuyén Anod héa tai Cong ty TNHH DAIWA Viét Nam.

5. Nguoi huéng dan: Tran Minh Tri Hoc ham/hoc vi: Thac si

AW N = -

I1.Nhén xét, danh gia do an tot nghiép:
1. V& tinh cip thiét, tinh méi, kha nang ing dung cua dé tai: (diém t6i da 1a 1d)

4. Pé tai c6 gia tri khoa hoc/ c¢6 bai bao/ giai quyét van dé dit ra ciia doanh nghiép
hodc nha trudong: (diém tbi da 13 1d)

1. Diém danh gia:.............. /10 (lay dén 1 s6 1é thap phan)
2. Pé nghi: O Puoc bao vé d6 an [0 Bo sung dé bao vé [ Khong duoc bao vé
Da Ning, ngdy thing nim 2025
Ngwoi hwéng din

ThS. Tran Minh Tri
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V. Thong tin chung

1. Ho va tén sinh vién : Pham Hong Linh

2. Lép: 21QLCNI1

3. Maso SV: 118210157

4. Tén dé tai: Ap dung Six Sigma nhiam nang cao chét lwong linh kién SPool trén

day chuyén Anod hoa tai Cong ty TNHH DAIWA Viét Nam.

5. Nguodi phdn bi€n: ......cocovvvieviiiieieeee e Hoc ham/hoc Vi.....cccovveeiiecnninnennn.n.
VI. Nhan xét, danh gia dd an tét nghiép:

. Vé tinh cép thiét, tinh méi, kha nang ing dung cua dé tai:

Dé tai c6 gia tri khoa hoc/ c6 bai bao/ giai quyét van dé dit ra ciia doanh nghiép
hodc nha truong:



) ) Piém | Piém
TT | Céac tiéu chi danh gia Z. , .,
toi da | danh gia

Sinh vién c6 phuong phap nghién ctru phu hop, giai quyét di

I nhiém vu d6 an duoc giao 70
Tinh méi (ndi dung chinh cia PATN c6 nhitng phan méi so
| voi cac DPATN trude day). 0
a . .
be tai c6 gia tri khoa hoc, cong nghé¢; c6 thé irng dung thuc
tién.

K¥ nang giai quyét van dé; hiéu, van dung duogc kién thirc co

b ban, co s, chuyén nganh trong van dé nghién ciru. 50
Chét luong ndi dung DPATN (thuyét minh, ban v&, chuong

trinh, mo hinh,...).

C6 k¥ ning van dung thanh thao phan mém tng dung trong
van dé€ nghién ctru (thé hién qua két qua tinh todn bang phan
mém);

lc | C6 k¥ ning st dung tai lidu tiéng nudc ngoai lién quan van dé | 10
nghién curu (thé hién qua cdc tai liéu tham khao);

C6 k¥ nang 1am viéc nhom (danh gia ddi véi dé tai do nhom

SV thuc hién);
2 | K¥ nang viét: 30
2a | Bd cuc hop 1y, lap luan ro rang, chit ché, 161 van suc tich 20
2b | Thuyét minh d6 4n khong c6 16i chinh ta, in 4n, dinh dang 10

3 | Tong diém danh gia theo thang 100:

Quy vé thang 10 (1iy dén 1 s 1¢)

- Cau héi dé nghi sinh vién tra 161 trong budi bao vé:

Pé nghi: 0 Puoc bao vé @6 an [0 B6 sung dé bao vé [J Khong dugc bao vé

Da Ning, ngay thang  nam 2025

Nguwoi phan bién



TOM TAT

Tén dé tai: Ap dung Six Sigma nhim nang cao chét luong linh kién Spool trén
day chuyén Anod hoa tai Cong ty TNHH DAIWA Viét Nam.

Sinh vién thyc hién: Pham Héng Linh
S6 the sinh vién: 118210157
Lop: 21QLCNI1

Dé tai nghién ctru tip trung vao viée ap dung phwong phéap Six sigma nhim ning
cao chét lugng linh kién Spool trén diy chuyén Anod hoa tai cong ty TNHH DAIWA
Viét Nam. Qua qua trinh thu thap, tong hop va phan tich thong tin phat hién ra ty 16 NG
trong bo phan con kha cao, mic du da trién khai mot sé6 phuong phap cai tién khac. Bé
khac phyc tinh trang nay ap dung cac kién thirc vé quan tri san xuat n6i chung va quan
1y chat lwong dé dé xuat phuong an 13 ing dung tién trinh DMAIC trong Six Sigma dé

giai quyét van dé, dua ra cac bién phap cai tién hop 1y, t6i wu nhat cho cong ty.
Noi dung chinh:
Chuong 1: Gidi thiéu dé tai.
Chuong 2: Co s 1y thuyét.
Chuong 3: Téng quan vé cong ty va hién trang chét luong quy trinh Anod héa.
Chuong 4: Ap dung Six Sigma dé giai quyét van dé.

Chuong 5: Két luan va kién nghi.



PAI HOC PA NANG
TRUONG PAI HOC BACH KHOA
KHOA QUAN LY DU AN

NHIEM VU PO AN TOT NGHIEP
Ho tén sinh vién: Pham Héng Linh S6 thé sinh vién: 118210157
Lop: 21QLCNI1 Khoa: Quan ly Dy an Nganh: Quan ly Cong nghiép

CONG HOA XA HOQI CHU NGHIA VIET NAM
Poc 1ap — Tw do — Hanh phic

1. Tén dé tai: “Ap dung Six Sigma nhdm ning cao chit lugng linh kién Spool trén
day chuyén Anod hoa tai Cong ty TNHH DAIWA Viét Nam”.

2. Pé tai thudce dién: [ Co ky két thoa thuan sé hitu tri tué ddi véi két qua thyc hién.

3. Céc sb liéu va dir liéu ban dau

—  Quy trinh Anod hoa linh ki¢n Spool.

— Sb liéu théng ké ning luc san xuat 6 thang cudi nim 2024 tai bo phan Anod
hoa.

— S6 liéu san pham 15i tir thang 7/2024 dén thang 12/2024 san pham Spool.
—  Tai liéu ly thuyét quan 1y chat luong va phuong phap Six Sigma.
— Bang chuyén doi Six Sigma.
4. Noi dung cac phan thuyét minh va tinh toan:
Chuong 1: Gi6i thiéu dé tai.
Chuong 2: Co s 1y thuyét.
Chuong 3: Tong quan vé cong ty va hién trang chét luong quy trinh Anod hoa.
Chuong 4: Ap dung Six Sigma dé giai quyét van dé.
Chuong 5: Két luan va kién nghi.

5. Cac ban v&, dd thi (Ghi 13 céac loai va kich thudc ban vé):
6. Ho tén nguoi huéng dan: ThS. Tran Minh Tri
7. Ngay giao nhiém vu dd an: 8/4/2025.
8. Ngay hoan thanh do an: 16/6/2025.
Da Ning, ngdy  thang 06 nim 2025
Truwéng Bo mon Quan ly Cong nghiép Nguwoi hwéng dian

TS. Huynh Nhat T6 ThS. Tran Minh Tri



LOI MO DAU

Trong bdi canh nén cong nghiép ngdy cang phat trién manh mé&, yéu cu vé chat
lwong san phdm ngdy cang tré nén khit khe va dong vai tro then chét trong viée tao
dung thuong hiéu va ning lyc canh tranh. Viéc khong nging cai tién quy trinh, tdi wu
hoa hé thdng san xuit va dam bao su 6n dinh qué trinh d3 tré thanh yéu t6 séng con ddi

v6i cac doanh nghi€p trong méi truong kinh doanh hi¢n dai

Chat luong khong con 1a trach nhiém riéng ciia mdi bd phan kiém tra, ma 1a két
qua tong hoa cua toan bd hé thdng tir thiét ké, san xuét va quan 1y. Trong nganh cong
nghiép san xudt, viéc kiém sodt chit lugng trong timg cong doan tré nén vo ciing quan
trong. Bat ky sai sot xay ra ciing c6 thé dan dén ty 18 15i ting cao, phat sinh chi phi tai
ché hoic hu hong san pham, gy anh hudng nghiém trong dén tién do giao hang va sy
hai long cua khach hang.

Nhan thic duoc tm quan trong do, em da lya chon thuc hién dé tai: “Ap dung
Six Sigma nham nang cao chét lugng linh kién Spool trén day chuyén Anod hoa tai
Cong ty TNHH DAIWA Viét Nam”. Pay 1a co hoi dé em c6 thé van dung nhimg kién
thirc da hoc vao thuc tién, tiép can moi truong san xuét thuc té, tir d6 rén luyén k¥ nang

tu duy logic, phan tich sd liéu va giai quyét van dé mot cach hé thong.

Em xin chan thanh cam on sy huéng dan tan tinh cta thay Tran Minh Tri, ciing
su hd trg nhiét tinh tir cac anh chi tai Cong ty TNHH DAIWA Vi¢t Nam da tao diéu
kién thudn loi dé em c6 thé hoan thanh d6 an nay.

Trong qué trinh thyuc hién d6 an nay, ban than em ciing khong gap it kho khan,
bai 1am khong thé tranh khoi nhimng thiéu sét. Kinh mong nhan duoc sy gop ¥ cua Quy

Thay C6 dé c6 thé hoan thién hon trong nhitng nghién ctru khac.

Em xin chan thanh cam on!



LOI CAM ON

Trude hét, em xin guri 161 cam on sdu sic dén Ban giam hiéu Trudng Pai hoc
Bach Khoa Pa Ning va Quy thay c6 gido trong Khoa Quan Iy Dy 4n d tin tinh chi bao,
truyén dat nhitng kién thirc quy bau va huéng dan em trong sudt qua trinh hoc tap ciing
nhu thue hién db an tot nghiép nay.

Em dic biét cam on thay Tran Minh Tri, ngudi dd danh nhiéu thoi gian, tim huyét
huéng dan, hd tro va gbp ¥ giup em hoan thanh dd 4n mét cach tot nhat.

Bén canh d6, em xin giri 16i cam on chéan thanh dén cac anh chi trong Cong ty
TNHH DAIWA Viét Nam di tao diéu kién thuén 1gi cho em tiép can thuc té, cung cép
tai liéu va ho trg em trong qua trinh thyuc hién dé tai.

Em ciing xin gui 101 cam on sdu sic t6i gia dinh va ban bé da ludn dong vién,
gitip 45 em vuot qua nhitng kho khan trong sudt thoi gian hoc tap va lam do an.

Cubi ciing em kinh chuc Quy thay c6 ddi dao stc khoe va thanh cong trong su
nghiép cao quy. Pong kinh chuc cac anh chi trong Cong ty TNHH DAIWA Viét Nam
ludn doi dao strc khoe, dat dwoce nhiéu thanh cong tdt dep trong cong viéc cling nhu cudc
song hang ngay.

Em mong rang d6 an ndy s& gdp phan nhé bé vao linh vuc nghién ciu va Gmg
dung chuyén nganh. Em rat mong nhan dwogc nhitng gop ¥ tir cac thay co dé c6 thé hoan

thién hon trong qua trinh hoc tap cling nhu cong tac sau nay.

Em xin chan thanh cam on!

i



LOI CAM DOAN

Em tén 1 Pham Hong Linh, sinh vién 16p 21QLCNI xin cam doan:

Db an dugce thuc hién hoan toan méi, 1a thanh qua cua ban than, khong sao chép

bat cir d6 an tuong tu nao.

Do an tbt nghi¢p 1a thanh qua cua sy nghién ctru hoc tap, kién thire thuc té va

dugc thuc hién dua trén sy hudng dan cta giang vién hudng dan.

Moi sao chép khong hop 1€, vi pham quy ché nha trudng, em xin hoan toan chiu

moi trach nhiém.
Da Ning, ngdy  thang 06 nim 2025

Sinh vién thuc hién

Pham Hong Linh

il
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

CHUONG 1: GIOI THIEU PE TAI

1.1. Ly do chon deé tai

Trong nén san xuat hién dai, chit luong khong chi 1a mot yéu cau ky thuat ma
con 14 1gi thé canh tranh chién luge ctia doanh nghiép. Ddi voi cac tap doan lon trén thé
gidi, dé gia ting san luong, t6i da hoa loi nhuan, giam thiéu phé pham va duy tri chat
lwong san pham 6n dinh, viéc dau tu vao cong tac dam bao chat luong 13 yéu cau bit
budc. bidu nay can dugce thuc hién mot cach toan dién, bat dau tir khau kiém soat chat
lugng nguyén vat liéu dau vao cho dén khi san pham hoan thién va san sang dua ra thi

truong.

Cong ty TNHH DAIWA Viét Nam chuyén san xuat dung cu thé thao cau ca bao
gdm can cau va gudng quay, viéc kiém soat chat ché chat luong trong timg céng doan
san xuét 12 v cing quan trong. Tai day chuyén Anod hda — cong doan xir Iy bé mit
quan trong nham ting d6 bén, kha niang chéng oxy hoa va tinh tham m¥ ciia san pham

hién dang d6i mat v6i nhiéu thach thirc vé mit chat luong.

Qua qua trinh thyc tap tai bd phan Anod hoa, em nhan théy lugng hang 16i hién
tai trén day chuyén san xudt con khé 1on va chat lugng thanh phém chua tao duoc su
canh tranh véi cac ddi thu trong nganh. Nhiéu sai 16i kéo dai s& 1am giam chét luong,
anh huong uy tin doanh nghiép. Tir d6, em dd dé xut phuong an cai tién nham nang cao
chat lugng san pham, giam ty 1¢ 16i va 6n dinh qua trinh san xuat.

Véi mong mudn ap dung cac kién thire da hoc trong subt qua trinh hoc tip vao
thue té doanh nghiép, em dé chon dé tai: “Ap dung Six Sigma nham nang cao chit luong
linh kién Spool trén ddy chuyén Anod hoa tai Cong ty TNHH DAIWA Viét Nam” dé
nghién curu.

1.2. Muc tiéu nghién ciru

Dé tai duoc thuc hién tai diy chuyén Anod hoa tai Cong ty TNHH DAIWA Viét
Nam vo1 muc tiéu:

— Khao sat va danh gia hién trang chét luong cua linh kién Spool trén ddy chuyén

Anod hoa, bao gém phan tich ty 1& 151, loai 16i pho bién va xu huéng phat sinh

16i trong qu4 trinh san xuat.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

— Ap dung phuong phéap Six Sigma theo md hinh DMAIC (Define — Measure —
Analyze — Improve — Control) dé phan tich, giai quyét cac van dé chit luong cong
ty dang gip phai, dé xuat nhitng phuong an cai tién nham giam ty 1é 18i, nang cao

chat luong san pham va on dinh qu4 trinh san xuét.
1.3. Poi twong va pham vi nghién ciru

Dbi tuong nghién ctru: Linh kién Spool trén diy chuyén Anod héa cta Cong ty
TNHH DAIWA Viét Nam.

Pham vi nghién ctru: D& tai gidi han trong pham vi quy trinh Anod héa va khong
xem xét cac yéu td khac nhu 15i thiét ké san pham, 1i gia cong phdi xuét hién tir cac
cong doan khac. Pong thoi, dé tai khong di sdu vao phan tich tai chinh ma tap trung vao

viéc cai tién quy trinh hién hitu dyua trén nguén luc san co6 cua doanh nghiép.
Dt liéu st dung: Puogc thu thap tir thang 07/2024-12/2024.
1.4. Phwong phap nghién ciru

Dé dam bao tinh khoa hoc va tinh kha thi trong viéc trién khai cai tién chat lugng,
dé tai lwa chon phwong phap nghién ctru dinh lugng két hop vai cac cong cu phan tich

thudc hé théng Six Sigma nhu sau:

— Thu thap dit liéu tir qu4 trinh san xuat (ty 1& 181, qua trinh san xudt, quy trinh kiém

tra chat luong,...).

— Ap dung chu trinh DMAIC ciia phuong phap Six Sigma 1am nén tang nghién ctru.
Chu trinh ndy bao gém nam giai doan: Xac dinh (Define), Po luong (Measure),
Phén tich (Analyze), Cai tién (Improve) va Kiém soat (Control), gitp tiép can

van dé mot cach hé thong va logic.

— St dung mot ) cong cu phan tich dir liéu trong Six Sigma dé phan tich dir liéu:
Biéu dd Pareto, Biéu do xuong ca, 5 Whys, thuyc nghiém DOE, théng ké SPC.
Két hop phan mém hd trg Minitab.

— Panh gia hidu qua cai tién bang cach so sanh cac chi s6 chat luong truwdc va sau
khi 4p dung céc giai phap, tir d6 xac dinh muirc d cai thién va kha nang 4p dung

thuc té.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

1.5. Y nghia dé tai
1.5.1. Poi véi doanh nghiép

Nghién ctru nay huéng dén viéc 1am rd, xac dinh cac yéu td bt cap con ton dong
trong qua trinh san xuit va dé ra cic hudng giai quyét téi vu nhim giam thiéu sai sot,
tiét kiém chi phi san xut, nang cao chat lugng va do 6n dinh cua san phdm. Dong thoi,
viéc ap dung cac phuong phap duoc dua ra gbp phan ning ting ning suit, cai thién quy
trinh va nang cao nang luc cai tién ndi bo, tao loi thé canh tranh cia cong ty trén thi

truong.
1.5.2. Déi véi sinh vién

Thong qua qua trinh nghién ciru va thyc hién dé tai, sinh vién c6 co hoi tng dung
nhing 1y thuyét d3 duoc hoc vao giai quyét cac van dé thyc té trong moi trudng san xuat

cong nghiép.

Bén canh d6, dé tai con tao moi trudng thudn loi dé sinh vién rén luyén va phat
trién cac k§ ning mém va k¥ ning nghién ciru quan trong, bao gdm kha ning thu thap,
xu 1y, phan tich va téng hop dit liéu mdt cach khoa hoc, cling nhu k¥ nang lam viéc doc

1ap va lam viéc nhom trong mdt du an nghién ctru cu thé.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

CHUONG 2: COSO LY THUYET

2.1. Téng quan vé chit lwgng
2.1.1. Pinh nghia vé chit lwong sin phim

Theo quan niém cua cac nha san xudt thi chat luong 1 sy hoan hao va phu hop
clia mot san pham, dich vu véi mot tap hop cac yéu cau hodc tiéu chuan, quy cach di
dugc xac dinh trudce, chang han: “Chat luong 14 tong hop nhiing tinh chat dic trung cia
san phém thé hién murc d6 thoa mén cac yéu cau dinh trude cta nod trong diéu kién kinh
t¢, xa hoi nhét dinh”.

Theo W.E.Deming: “Chat luong 1a mirc do du doan trude vé tinh dong déu va cd

thé tin cdy duogc, tai muc chi phi thﬁp va duoc thi truong chép nhan”.

Theo ISO 9000:2000: “Chat lwong 13 mirc d6 ctia mét tap hop cac dic tinh von
¢ ctia mot san pham, hé thong hodc qua trinh thoa méin cac yéu cau cta khach hang va
cac bén co lién quan”. “Yéu cau 1a nhitng nhu cau hoic mong doi duge cong bd, ngam
hiéu chung hay bat budc”. Cac bén co lién quan bao g6m khach hang noi bo — cén bo

nhan vién cta t6 chirc, nhitng nguoi cung Gmg nguyén vat liéu, luat phap...
2.1.2. Pic diém ciia chit lwong
Chat luong san pham c6 nhiing dic diém co ban nhu sau:

— Chat lugng phai 1a mot tap hop cac dac tinh ciia san pham thé hién kha nang thoa

man nhu cau.

— Chét lugng 1a sy phu hop véi nhu cau. Pay 1a mot van dé mang tinh then chdt va

la co s dé cac nha quan ly dinh ra chinh sach, chién lugc kinh doanh ctia minh.

— Chit lugng san phém dugc xéac dinh theo muc dich sur dung, trong nhirng diéu
kién cu thé. San pham c6 chét lugng véi mot déi tugng tiéu ding va dugc sir
dung vao mot muc dich nhét dinh.

— Chat luong phai duoc gan lién véi diéu kién cu thé ciia nhu cau, cia thi trudng
vé cac mat kinh té, ky thuat, xa hoi, phong tuc, tap quan.

— Chat luong duoc do béi sy thoa man nhu cau va 1 van dé téng hop. San pham
mudn dép g dugc cac yéu cau sir dung thi phai co tinh chat vé cong dung phu
hop. Dé tao ra nhiing tinh chat d6 can c6 nhiing giai phap ky thuat thich hop.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

— Chét luong khong phai chi 1a thudc tinh ciia san pham, hang hda ma ta van hiéu

hang ngay va né co thé ap dung cho mot hé thdng, mot qud trinh.
2.1.3. Dinh nghia vé qudn Iy chit lwong

Quan 1y chit lugng 12 mot khai niém duoc phat trién va hoan thién lién tuc, thé
hién ngay cang day du hon ban chat tong hop, phirc tap cua van dé chat luong va phan

anh sy thich img vé1 diéu kién va moi truong kinh doanh mai.

Ngay nay, QLCL di md rong tGi tat ca cac hoat dong, tir san xuat dén quan 1y,
dich vu va trong toan bd chu trinh san phém. Piéu nay dugc thé hién qua mat sb dinh

nghia nhu sau:

— “QLCL la tmg dung cac phuong phép, thi tuc va kién thirc khoa hoc k¥ thuat bao
dam cho cac san pham s& hodc dang san xuat phu hop véi thiét ké, véi yéu cau

trong hop dong bang con dudng hiéu qua nhat” (A. Robertson — Anh).

— “QLCL la hé thdng cac bién phap tao diéu kién san xuat kinh té nhat 1a nhiing
san pham hodc nhimng dich vu ¢ chét luong thoa man yéu cau cua ngudi tiéu
dung” (Kaoru Ishikawa — Nhat).

— Theo ISO 9000:2000: “Quan 1y chat luong 1a cac hoat dong phdi hgp voi nhau

dé diéu hanh va kiém soat mot to chirc vé mit chat luong”.
% Cac phwong phap quan Iy chat lwong
Mot s6 phuong phap quan 1y chat lugng nhu sau:
— Kiém tra cht luong (Inspection).
— Kiém soat chat lugng — QC (Quality Control).
— Pam bao chit lvong — QA (Quality Assurance).
— Kiém soat chit lvong toan dién — TQC (Total Quality Control).
— Quan Iy chét luong toan dién — TQM (Total Quality Management).
2.2. Gi6i thiéu vé Six Sigma
2.2.1. Khdi niém vé Six Sigma
Six Sigma 12 mot thuat ngir théng ké dung do luong su chéch hudng ctia mot quy
trinh hién hiru so v&i mirc hoan thién.
Theo Bob Galvin — Giam dbc diéu hanh ctia hang Motorola: “6 Sigma 1a mot

phuong phép khoa hoc tap trung vao viéc thuc hi¢én mdt cach phu hop va cé hiéu qua
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

cac k¥ thuat va cac nghién ctru quan 1y chit lwong da duoc thira nhan. Toéng hop cac yéu
t6 c6 anh hudng dén két qua cong viée, 6 sigma tip trung vao viéc 1am thé nao dé thuc
hién cong viéc ma khong (hay gan nhu khong) c6 sai 151 hay khuyét tat”.

Hiéu mot cach don gian, Six Sigma l1a mot phwong phap cung cap nhirng cong cu
cu thé dé loai trir t6i da nhitng sai sot va kha ning gy ra nhiing sai sot trong qua trinh
san xuét kinh doanh.

Thuat nglr Six Sigma cling dugc st dung nhu mot triét 1y, mdt muc ti€u, mat
phuong phap nham giam thiéu sy lang phi, cai tién chat lugng, giam chi phi, thoi gian
va nang cao hi¢u qué hoat dong cua td chtrc dua trén viée cai tién quy trinh.

2.2.2. Tac dung cua Six Sigma

Six Sigma c6 thé ap dung trong nhiéu linh vuc khic nhau nhu: thuong mai dién
tr va cac dich vu, thiét ké, san xuét, gia cong, ché tao, hoach dinh tai nguyén va nguén
luc ctia to chire, quan 1y mdi quan hé véi khach hang,...

Thong qua viée ap dung Six Sigma, t6 chirc co thé:

— Xéc dinh va danh gia mtc do dao dong trong qua trinh san xut, tim ra nguyén
nhan gbc 1& ctia vin dé. Cai tién quy trinh dé loai trir nhitng bién dong.

— Giam chi phi san xuét va chi phi quan ly.

— Nho giam ty 1é khuyét tat, to chiic c6 thé loai bo nhiing lang phi vé nguyén vat
lidu, nhan cong, thoi gian kiém tra, tai ché. Tir 46 gitp giam gia thanh, ting loi
nhuan.

— Gia tang sy hai long ctia khach hang.

— Mo rong quy md san xuat kinh doanh, phét trién thém san pham va dich vu méi.

— Thay d6i van hoé cua to chtrc. Hinh thanh thai do tich cue, chu dong trong viéc
phong ngira kha nang xuat hién sai hong hon 1a cho doi, dbi pho khi né xay ra.
Véi viée giam ty 1& phé pham, rat ngin thoi gian san xudt, to chirc c6 thé cung

cAp dng hen nhitng san phdm déap Gng day du yéu cau cua khach hang, nang cao su hai
long cuia khach hang va duy tri dugc don dat hang.
2.2.3. Céc cdp d trong Six Sigma

Mirc Sigma dung dé chi s6 khuyét tat xay ra trén mot triéu co hoi (DPMO -

Defects Per Million Opportunities). Muc dich ctia 6 Sigma 12 hudng t6i san pham khong
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa

tai Cong ty TNHH DAIWA Viét Nam.

c6 khuyét tat. Néu dat t6i mirc 6 Sigma, tirc 1a chi 3,4 khuyét tat co thé xay ra trén mot

tri¢u co hdi xay ra khuyét tat.

Murc Sigma s€ dugc xac dinh dya trén ) khuyét tat xay ra trén mot triéu co hdi,
goi tit 1a DPMO (Defect Per Million Opportunity):

(S6 khuyét tat x 1.000.000)

DPMO=

S6 don vi sdn phadm x S6 co hoi xay ra kKhuyét tat

Mirc Sigma ty 18 nghich v6i sb khuyét tat. Qua trinh cang it khuyét tat thi mirc

Sigma cang cao va nguoc lai.

Bang 2.1. Bang chuyén d6i hiéu suat hoat dong cua qua trinh, DPMO va murc Sigma

da dugc don gian hoa.

Cap dd T§1¢ dat cita | DPMO C’hi phi Cap d6 Hiéu qua
Sigma qué trinh (L&i trong chat lwgng | canh tranh
(1)
(%) 1 trigu san | (7o doanh
phflm) thu)
o . Kho san xuat
1 69,0% 691.500 >40 % Thap 5
) dau ra theo
(Khong A A
p yéu cau cua
2 30.8% 308.500 | 30 dén 40 % | canh tranh) ] .
’ ' khéch hang.
’ Hau hét san
3 6,68% 66.800 | 20 dén 30% lugng d4p
Trung binh | o
, (Nganh) ung yéu cau
15 dén 20% 1a khach
4 0,621% 6.200 cua Khae
hang.
Hau hét tat ca
5 0,023% 230 10 dén 15% .| ddura déu
Cao (Thé o .
i) dap g yéu
101 |
. s ciu ciia khéch
6 0,0003% 3,4 <10%
hang.

Miic sigma cho ta thiy duoc niang lyc qua trinh. Mitc Sigma cang cao thi murc do

dao dong cang giam, qué trinh cang 6n dinh.
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30,9%

69,2%
93.3%
99 4%

99.98%
99,9997%

-66 -56 -46 -30 20 -lopn lo 20 36 406 50 60

Hinh 2. 1. Mtrc Sigma va hiéu suit ctia qua trinh.

Theo hinh trén, chiing ta thidy néu mutc Sigma cang cao thi kha ning san pham

nam ngoai giéi han k¥ thuat (tirc 1a cac yéu cau cua khach hang) cang thap.
2.2.4. Tién trinh DMAIC

DMAIC 1a phuong phap duge xac dinh, do luong, phan tich, cai tién va kiém soat
duoc sir dung thuong xuyén dé cai tién quy trinh trong cac du 4n Six Sigma. Trong quy
trinh nay cac cong cu chuyén bi¢t s€ dugc van dung dé chuyén mdt van dé thuc té sang
dang thdng ké, xdy dung giai phap trén mé hinh thong ké, sau d6 chuyén doi né sang

thuc té.

Hinh 2. 2. Tién trinh DMAIC.
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Ni dung phwong phap DMAIC c6 thé dwgec mé ta tdng quat nhw sau:
s Buérc 1: Define (Xac dinh)

bay la giai doan khoi dau cua qua trinh cai tién. Muc ti€u cta budce xac dinh la

1am rd van dé can giai quyét, yéu cau va muc tiéu cta du an. Cuy thé:
—  Xéc dinh dé tai tiém ning.
— Panh gia, lya chon d¢ tai.
— Nhiém vu danh cho dé tai d6 1a gi?
— Lua chon va trién khai d6i/ nhém tién hanh.
Ba yéu té co bén cén xdc dinh:

— Khach hang ciia cong ty 13 ai va ho can gi ¢ ching ta? Cac yéu cau co ban cia
khach hang 1a gi?

— S0 d6 qua trinh hoat dong ctia ching ta nhu thé nao?

— Chiing ta mudn cai tién cac chi sé ning suat, chat lugng thém bao nhiéu phan
tram, pham vi cta du 4n lién quan dén nhitng b phan hay qué trinh nao? Cac
ngudn luc can ¢ 1a gi?

s Buéc 2: Measure (Do lwong)

bay la giai doan danh gia trén co s hod nang luc hoat dong cua qua trinh. Trén
co s¢ thu thap va phan tich cac dir li¢u hoat dong, chiing ta sé danh gia dugc nang luc
cta t6 chirc nhu thé nao hay ndi mot cach khac chung ta biét duoc t6 chirc dang hoat
dong & muc d6 nao cua Sigma. Trong toan bd diy chuyén san xuét, ning luc cua ting
khau nhu thé nao? Trong qué trinh do ludng nay chung ta can nhan dang va tinh toan
cac gia tri trung binh cta chi tiéu chat luong va cac bién dong c6 thé tic dong vao qua
trinh hoat dong. Cu thé can:

— Xac 1ap déc tinh qua trinh.

— Thu thap thong tin, dir lig¢u.

— Thuc thi hé théng do luong.

— Do luong nang luc ctia qua trinh.

— Phan tich va lua chon van dé chinh.

¢ Budc 3: Analyze (Phan tich)
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Diy 1a budce xac dinh nguyén nhan cta tirng van dé wu tién, phén tich qua trinh
phat sinh cta nhitng van d& nay, xac dinh va wu tién cic nguyén nhan tiém an cta van
dé wu tién, va lugng hoa tAm quan trong cua cic nguyén nhan tiém an uu tién.

% Budc 4: Improve (Cai tién)

Budc cai tién tip trung dé xuét, danh gia va thuc hién cac giai phap cho timg van
dé wu tién; xac dinh cac giai phap cho van dé nay; thir nghiém ¢ quy mé nhé céc giai
phap duoc dé xuit; xay dung va trién khai ké hoach thyuc hién cac giai phap wu tién trén
dién rong.

% Buéc 5: Control (Kiém soat)

La budc phd bién, trién khai cac cai tién ap dung vao qué trinh, dénh gia két qua,
chuan hoa cac cai tién vao cac vin ban quy trinh va theo ddi hiéu qua hoat dong.
2.3. Mot s6 cong cu chuyén dung trong Six Sigma va céng cu hd tro.

2.3.1. Biéu do Pareto (Pareto Chart)

Biéu d Pareto 1a mot cong cu thdng ké dugc xdy dung dwa trén nguyén 1y Pareto
(hay con goi 1 quy luat 80/20), cho thiy rang khoang 80% hau qua thuong xuét phat tir
20% nguyén nhan chinh. Biéu d6 nay giup xac dinh va tip trung vao nhitng van dé quan
trong nhat can wu tién giai quyét bang cach sip xép cac nguyén nhan theo thir tu tin suét
giam dan va thé hién phan tram tich ldy.

Pareto Chart of Reason
160 100
140
120 80
_E. 100 &0 E
g 80 %]
U &
60 40
40
20
20 —|7
o 0
Reason o & o & . A
Fo S5 & ¥ &
>€ S g &
& Sl € -~
-
Percent 26.9 16.7 16.7 12.2 8.3 19,2
Cum % 26.9 43.6 &0.3 72.4 20.8 100.0

Hinh 2.3. Hinh anh minh hoa biéu dd Pareto.

% Tac dung
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— Cho thay su déng gop ctia mdi ca thé dén hiéu qua chung theo thir tw quan trong,

gitip phat hién c4 thé quan trong nhét.
—  Xac dinh tht ty wu tién cho viéce cai tién.

— Bang su phan biét ra nhiing c4 thé quan trong nhat v4i nhitng cé thé it quan trong

hon, ta c6 thé thu dugc sy cai tién 16n nhét véi chi phi it nhat,
% Cac budc co ban dé sir dung biéu dd Pareto

— Buwéc 1: Xac dinh van dé can nghién ctru (vi du cac hang muyc khuyét tat), dit liéu
can thu thap, phuong phap va thoi gian thu thap dir liéu (vi du dang khuyét tat,

vi tri, qué trinh, may moc, con nguodi va phuong phap).
— Buéc 2: Sap xép bang dit liéu theo cac hang muc.
— Buéc 3: Pién vao bang tinh dir liéu va tinh toan tong so.

— Buéc 4: Lap bang dir lidu cho biéu d6 Pareto theo cac hang muc, tong s ting

hang muc, tong sd tich liy, phan trim tong thé va phan tram tich liy.

— Buéc 5: Sap xép cac hang muyc khuyét tat theo s6 luong giam dan va dién vao
bang dir ligu.

— Buwdc 6: V¢ truc tung va truc hoanh.

e Truc tung: Bén trai truc tung, danh dAu vao truc, chia tir 0 dén téng sb cac
khuyét tat; Bén phai truc tung, danh diu vao truc, chia tir 0% dén 100%.

e Truc hoanh: Chia truc hoanh thanh cac khoang theo sb cac loai khuyét tat

da dugc phan loai.
— Budre 7: Xay dung biéu dd cot.

— Buéc 8: V& duong cong tich lily. Panh dau céc gid tri tich liy (tong tich lity hay
phan tram tich liiy) & phia trén bén phai khoang cach ciia mdi mot hang muyc, ndi
cac diém bang mot dudng cong.

— Buwéc 9: Viét cac chi tiét can thiét trén bicu dd.

e Céc chi tiét lién quan toi biéu dd: tiéu dé, cac con sb quan trong, don vi,
tén nguoi vé biéu dd.

e (Cac hang muc lién quan t6i1 dit li¢u: thot gian thu thap dir liéu, cha dé va
dia diém nghién ctru, tong sd dir liéu.

2.3.2. Biéu d6 nhén qua (Cause and Effect Diagram)
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Biéu d6 nhan qua (Cause and Effect Diagram) hay con goi 1a biéu d6 xuong ca
1a cong cu gitip xac dinh, phan tich va trinh bay mbi quan hé gitra mot két qua va céac
nguyén nhan tiém an giy ra két qua d6. Biéu dd nay thuong duoc sir dung dé phat hién
cac yéu t6 co thé dan dén su cb vé chat luong hodc hi¢u suét, gitp nhin nhan van dé mot
cach hé théng va toan dién. Dac diém ndi bat cia biéu do 1a kha nang liét ké va phan

loai cac nguyén nhan ti€m an, ho trg qua trinh phan tich nguyén nhan goc re.

Cause & Effect Analysis

Measurement

Environment Machines Materials

Hinh 2.4. Minh hoa biéu db xuong ca.
+ Tac dung
— Giup xac dinh va phan tich cac mdi lién hé giira nguyén nhan va két qua, dic biét
1a nhitng nguyén nhan din dén sy bién dong vuot ngoai gidi han cho phép trong

qua trinh quén 1y, tiéu chuan hodc quy trinh san xuat.

— Tao diéu kién thuan loi dé xir Iy van dé theo hudng tir biéu hién dén nguyén nhan
va sau do 1a giai phap. Biéu do gitip 1am 1& cac nguyén nhan can dugc uu tién
giai quyét, gop phan duy tri sy 6n dinh va cai tién quy trinh.

— HO tro hiéu qua trong cong tac dao tao, bdi dudng ki nang cho nhan vién k¥ thuat
va kiém tra.

— G6p phan nang cao nhan thiic, kha nang tu duy logic ciing nhu ting cudng su
gin két gitra cac thanh vién trong nhém.

% Noi dung cia biéu do nhan qua

SVTH: Pham Hong Linh GVHD: ThS. Trin Minh Tri 12
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Két qua (Effect): La hién twong can duoc phan tich, ching han nhu san pham 15i,
chét luong khong 6n dinh hay ning sut thap.

Nguyén nhan (Causes): Bao gdm nhiing yéu té ¢6 thé ddn dén van dé. Cac nguyén
nhan duoc chia thanh cac nhém chinh va nhanh phu dé phan tich chi tiét.

Trong linh virc san xut, cic nhom nguyén nhan thudng duogc chia theo mé hinh
6M hoac 4M:

— Con nguoi (Man): k¥ nang, thao tac, y thirc lam viéc.

— May moc (Machine): tinh trang thiét b1, su cd ky thuat.

— Nguyén vat liéu (Material): chat lugng vat tu, nguyén li¢u dau vao.

— Phuong phap (Method): quy trinh, cach lam viéc.

— Po luong (Measurement): thiét bi do, phuong phap kiém tra.

— Moi truong (Environment): diéu kién 1am viéc nhu nhiét 6, anh sang, do am...

Moi lién hé nhan qua: Mdi nhém nguyén nhan duge két ndi v6i van dé thong qua
cac nhanh giong hinh xuong c4, gitp thé hién rd rang moi quan h¢ gitra nguyén nhan va

két qua.
2.3.3. Biéu dé kiém sodt (Control Chart)

Biéu d6 kiém soat ra doi nam 1924 do mot k¥ su ngudi My 1a VV.A.Shewhart
dé xuat dua trén cac thuc nghiém thong ké. Biéu do kiém soét 1a do thi duong gap khic
biéu dién gia tri trung binh ctia cac dac tinh, ty 1€ khuyét tat hodc sb khuyét tat. Ching
duoc st dung dé kiém tra sy bat thuong ctia qué trinh dya trén sy thay ddi cua cac dac

tinh (ddc tinh kiém soét).
Trong h¢ théng 6 Sigma, biéu dd kiém soat c6 duoc st dung v61 ba muc dich la:

— O giai doan “Po luong” trong dy an DMAIC, céc biéu d6 gitip nhém du 4n xé4c
dinh duoc loai hinh va tan suit xay ra su bat thuong hoac nhirng diéu kién “ngoai
tam kiém soat”. Cac biéu d6 kiém soat con c6 thé cho thay quy lut bién dong

cua qua trinh va chi ra cac diém bat thuong.

— Khi thir nghiém hodc ap dung mot thay d6i hay giai phap cho mét qua trinh (trong
cac giai doan Cai tién va Kiém soat), biéu do kiém soat gitip tim kiém két qua,
thé hién dugc mirc do bién dong va hiéu qua hoat dong da bi tic dong nhu thé

nao.
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—  Céc biéu dd kiém soat hoat dong nhu mot hé théng bdo dong lién tuc, bao cho

nhirng ngudi quan sat nhitng hoat dong bit thudng trong qua trinh.

Xbar-R Chart
1
1N
58 /'\
£ - UCL=573
o
E >0 // i .-.\ =
£ 55 y $ | H=55T
= ,
2 ¥ J |
R 54 LCL=5.39
52 \l
n
1 k] 5 7 a n 13 15
Sample
G UCL=0.62
w 045
£
2 i _
® p30| & o -~y At R=0.20
=i — s Fa e k] .
E s
& N e /
015 ~ /
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0.00 LCL=0
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Hinh 2.5. Minh hoa biéu d6 kiém soat (X-R chart).
< Phan loai biéu d6 kiém soat

Co hai loai biéu d6 kiém soat, mot loai dung cho cac gia tri lién tuc (bi€u do kiém
soat thudc tinh) va loai con lai dung cho céac gia tri ro1 rac (biéu do kiém soat dang bién

s0).

Bang 2. 2. Phan loai biéu d6 kiém soat.

Pic tinh gia tri Tén biéu do

Gia tri lién tuc (do | ~ Biéu d6 X — R: dénh gi4 gi4 tri trung binh va d6 dao dong.
dugc) — Biéudd X — S: danh gia gié tri trung binh va d6 léch chuan.

— Biéu d6 X: gia tri do.

— Biéu d6 p (ty 1¢ san pham sai sot).

Gia tri roi rac (dém | _ Bijdy ¢ pn: kiém soat qua trinh thong qua danh gid xu
duoc) huéng sé khuyét tat xay ra (n: ¢& miu, p: ty 1 phan trim
khuyét tat).
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Diic tinh gia tri Tén biéu do

— Biéu dd c: kiém soat qua trinh théng qua danh gia xu huéng
s6 khuyét tat xay ra trén mot san pham co kich thuée khong

d6i voi ¢ mau khong doi (c: sb khuyét tat).

— Biéu do u (s0 sai sot trén mot don vi).

% Cac budéc co ban dé thiét 1ap biéu do kiém soat
— Budc 1: Xéc dinh dic tinh dé ap dung biéu do kiém soat thich hop.
— Budc 2: Quyét dinh ¢& mAu va tan suat 1ay mau.
— Budc 3: Thu thép va ghi chép dir liéu hoac str dung cac dir li€u da luu trir trude
day.
— Budc 4: Tinh cac gia tri théng ké dac trung cho mdi mau (gia tri trung binh, do
léch chuan).

— Budc 5: Xac dinh duong trung tim, cic dudng gidi han kiém soat dua trén cac

gia tri thong ké tinh ttr cic mau.

— Budc 6: Thiét 1ap biéu d6 va danh dau trén biéu do cac gia tri thong keé.

— Buoc 7: Kiém tra doi vdi cac diém ¢ ngoai gidi han kiém soat va doi voi cac dau
hiéu bat thuong vugt khoi tam kiém soat.

2.3.4. Phén tich cdc ché dé 16i va tic dpng (FMEA — Failure Mode and Effects
Analysis)

FMEA 14 mét phan quan trong ctia phuong phap Six Sigma, dic biét trong khudn
khé DMAIC (Xac dinh, Po ludng, Phan tich, Cai tién, Kiém soat). N6 dong vai tro 1a
mot phuong phap tiép can c6 hé théng dé xac dinh va danh gia cac ché d6 16i tiém 4n
trong nhiéu quy trinh khac nhau trén khap cac nganh. Bang cach chi dinh diém cho timg
ché d6 151 dya trén cac yéu té nhu mirc d6 nghiém trong, kha nang xuét hién va kha nang
phat hién 16i, FMEA gitp uu tién cac rui ro va tip trung nd luc vao cac linh vuc can cai
thién, giam thiéu tac dong cua cac kiéu sai hong trong yéu, va phong ngtra khong cho

cac khuyét tat xuét hién, cai thién tinh an toan, do tin cdy cua san phém, cua qua trinh.
% Viéc trién khai FMEA mang lai nhirng l¢i ich quan trong nhu:

— Xéc dinh céac hinh thirc sai 1i tiém tang c6 thé xay ra trong quy trinh hodc thiét

ké san pham.
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— Giam thiéu cac rui ro tiém tang théng qua viéc xac dinh nguyén nhan gdc ré cua
16i.
— Nang cao do tin cay va chét lugng cua san phém, dich vu.
— Pua ra cic giai phap kiém soat, ngan ngira tai phat 16i trong twong lai.
% Quy trinh thuc hién FMEA
Quy trinh thuc hién FMEA thudng bao gdm cac budc sau:
— Budc 1: Xac dinh pham vi phan tich

Xac dinh d6i tuong can phan tich, bao gém qua trinh, san phém hoac hé théng cu
thé.

— Budc 2: Liét ké cac 16i tiém an (Failure Modes)

Xéc dinh va li¢t ké tat ca céac 161 c6 kha nang xay ra trong qua trinh hoac san

pham. Cac 151 nay c6 thé xuét phat tir yéu to k¥ thuat, quy trinh hodc con nguoi.
— Buéc 3: Xac dinh 4nh huéng cia 16i (Effects)

Déi v6i mdi 16i duge xac dinh, can phan tich hau qua co thé phat sinh khi 16i do
xay ra. Hau qua c6 thé anh hudng truc tiép dén san pham, qua trinh san xuat, an toan lao
dong hodc su hai long cua khach hang. Viéc danh gia hau qua can duge thuc hién mot

cach chi tiét nham dinh luong muc do nghiém trong cua 16i ddi véi hé théng.
— Budc 4: Xac dinh nguyén nhan gbc ré (Causes)

Phan tich nguyén nhan gdc 1& din dén sy cd. Cac nguyén nhan nay c6 thé bao
gd6m yéu td con ngudi, vat lidu, thiét bi, phuong phap hodc méi trudng 1am viée. Dé dam
bao tinh khach quan va day du, c6 thé st dung cac cong cu phén tich nhu biéu dd xuong

c4 nham xac dinh rd rang cac nguyén nhan c6 kha nang din dén 15i.
— Budc 5: Banh gid mac d6 rui ro (Risk Priority Number - RPN)
Hé s6 RPN duoc tinh toan theo cong thirc sau:
RPN =SEV x OCC x DET
Trong do:

e Severity (S): Muc do nghiém trong hay tac dong cua cac sai 161 dén
khéch hang.

e Occurrence (O): Kha niing xay ra cic nguyén nhan gay ra cac sai 16i.
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e Detection (D): Kha ning phat hién cac nguyén nhan gay ra sai 16i néu

no xay ra.

H¢ s6 RPN cang cao thé hién murc do rui ro cang 16n, tir d6 uu tién trién khai céac
bién phap kiém soat doi véi cac 16i co6 RPN cao nhat.
— Budc 6: Bé xuat cac bién phap kiém soat va cai tién
Dua trén két qua danh gid RPN, can dua ra cac bién phap kiém soat nham giam
thiéu céac yeu t6 rui ro. Cac bién phép nay co6 thé bao gom thay doi quy trinh san xuat,
cai thién thiét bi, dao tao nhan vién hoac tang cuong cong tac ki€m tra chat lugng. Viéc
lya chon giai phép can dya trén muc d hi¢u qua trong viéc gidm thi€u nguy co va cai
thién kha ning phat hién 15i.
— Budc 7: Trién khai va giam sat thuc hién

Céc bién phap kiém soat sau khi duoc lya chon can duoc trién khai thyuc té, déng
thoi giam sat chit ché qua trinh thyc hién. Viéc theo ddi ndy nham danh gia hiéu qua
clia cac giai phap trong viéc giam thiéu RPN. Pong thoi, can thu thap dir liéu dé phan

tich su thay do6i cuia cac yéu to rii ro theo thoi gian.
— Budc 8: Cap nhat va duy tri FMEA

FMEA céan duoc cap nhat thuong xuyén dé phan anh dung thuc trang ciia qua
trinh hodc san pham, nhat 13 khi c¢6 su thay d6i vé cong nghé, quy trinh san xuét hoic
khi phat hién cac 16i méi. Viéc cap nhat dinh ky giap ddm bido FMEA luén mang tinh
thoi sy va phi hop voi diéu kién thuc té, tir 46 nang cao tinh hiéu qua cta qua trinh quan
1y rui ro.

2.3.5. Phwong phap thuc nghiém Taguchi

Phuong phap thuc nghiém Taguchi 1a mot ki thuat thiét ké thi nghiém (Design
of Experiments — DOE) dugc phat trién bai gido su Genichi Taguchi nham muyc tiéu toi
wu hoa cic qua trinh san xuét va thiét ké san pham, dong thoi giam thiéu chi phi va thoi
gian thuc hién thi nghiém. Phuong phap nay khong chi gitip tim ra cac yéu t6 quan trong
anh hudng dén chét luong san pham ma con tap trung giam thiéu sy 4nh hudng cia cac

yéu t6 khong kiém soét (noise ratio) dé san pham dat d6 6n dinh cao.
% Muc tiéu cia phwong phap
Muc ti€u chinh ctia phuong phap Taguchi la:

— Tbi vu héa chat lugng san pham hodc quy trinh bang cach chon cac thong sé k¥
thuat thich hop.
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— Giam thiéu sy bién dong cua cac san pham do cac y€u t6 gay nhiéu khong kiém

soat duoc.

—  Giam thiéu s lugng thi nghiém can thyc hién, gitip tiét kiém chi phi va thoi gian.

% Nguyén ly Taguchi

— Thiét ké bén vitng (Robust Design): Taguchi nhan manh viéc giam d6 nhay cam

cua hé thong do61 véi cac yeu to khong kiém soat bang cach diéu chinh cac yéu to

kiém soat trong thiét ké san pham hodc quy trinh. Muc tiéu 14 tao ra mot san pham

van hoat dong 6n dinh ngay ca trong diéu kién khong 1y tuong.

— St dung ma tréan truc giao (Orthogonal Arrays — OA): Sir dung ma tran truc giao

dé rat gon sd lugng thi nghiém can thiét thay vi thir tat ca to hop cia cac yéu td

nhu trong thiét ké toan phan (Full Factorial Design) ma van dam bao két qua phan

tich chinh x4c va khach quan. Mot sd loai ma tran tryc giao phd bién trong

Taguchi nhu bang sau:

Béang 2.3. Céc loai ma tran truc giao trong Taguchi.

Day truc | 6 thi Sé nhan t6 S6 nhan t6 16n nhat theo s6 mirc
giao nghi¢m 16m nhat 2mwrc | 3muc | 4 muc | S murc
L4 4 3 3
L8 8 7 7
L9 9 4 4
L16 16 15 15
L27 27 13 13

— Tbi vu hoa theo S/N Ratio (Signal — to — Noise): Sir dung ty s6 S/N Ratio dé do
d6 6n dinh va hiéu qua cua qua trinh. Gia tri S/N cang cao thi qua trinh cang on
dinh. C6 ba loai S/N Ratio chinh:

e Smaller — the — better: Danh cho muc tiéu can gia tri dau ra cang nho cang

tot.

e Larger — the — better: Danh cho cac muc tiéu can gia tri dau ra cang 16n

cang tot.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

e Nominal — the — best: Danh cho céc dic tinh can dat gia tri muc ti€u cu
thé.

% Cac buéc thue hién Taguchi
Quy trinh thue hién Taguchi bao gdm cac bude chinh sau:
—  Xac dinh myc tiéu va cac yéu td anh hudng dén chét lugng san pham/quy trinh.

— Luya chon ma tran Orthogonal Array phu hop dua trén sb lugng yéu té va s muc

ctia ting yéu t0. Tién hanh thi nghiém theo thiét ké ctia ma tran OA.

— Phan tich két qua thi nghiém duya trén S/N Ratio va phén tich phuong sai dé xéac

dinh yéu t6 va muc c6 anh huong 16n nhat.
— Xac dinh va 4p dung cac thong so to61 vu vao quy trinh hoac san pham.

— Thuyc hi¢n thi nghiém kiém ching dé dam bao két qua dat duoc la bén viing.

SVTH: Pham Hong Linh GVHD: ThS. Trin Minh Tri 19



Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

CHUONG 3: TONG QUAN VE CONG TY VA HIEN TRANG
CHAT LUQNG QUY TRINH ANOD HOA

3.1. Giéi thi¢u chung vé cong ty
3.1.1. Tong quan céng ty TNHH DAIWA Viét Nam

Cong Ty TNHH DAIWA Viét Nam la don vi san xuét do cu cé thé thao 16n bac
nhét Viét Nam vé thi phﬁn va doanh thu thudc Tap doan Globeride, 100% von dau tu
Nhat Ban. Hién nay, DVN la doanh nghiép hang dau, duy nhét tai Viét Nam hoat dong
trong linh vuc san xuat dung cu thé thao cau cé giai tri bao gom Can cau (Rod) va Gudng
quay (Reel) cung cip cho thi truong thé gidi. Vi dai san pham chinh hang tir pho thong,
trung cap va cao cap di phuc vu tot nhu cau ciia ngudi tiéu dung. DAIWA Viét Nam c6
d6i ngii nhan sy chat lugng va s hitu cac nha may san xuat dugc trang bi hé thong day

chuyén, may moc, thiét bi déng b0, hién dai.

— Tén giao dich d6i ngoai: DAIWA VIETNAM LIMITED.

Tén viét tit: DAIWA VN.

— Linh vuc kinh doanh: San xuét, gia cong céac loai can cau (Rod) va gudng quay
cudce (Reel) cung cip cho thi trudng thé gidi.

— Dia chi: L6 M, Buong s6 5, KCN Hoa Khanh, Phuong Hoa Khanh Bic, Quan
Lién Chiéu, Pa Néng.

10/ \M/\

Hinh 3.1. Logo Cong ty TNHH DAIWA Viét Nam.
3.1.2. Nganh nghé kinh doanh

Cong ty TNHH DAIWA Viét Nam chuyén san xut, gia cong cac loai can cau,
gudng quay phuc vu viéc cau ca thé thao. Kinh doanh xuét khau cac loai can ciu, gudng
quay cho thi trudng trong va ngoai nude. Dudi day 1a mot sd hinh anh san phim cia

cong ty.
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Ap dung Six Sigma nham ndng cao chdt heong linh kién Spool trén ddy chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

28) VAN LT/2N

Hinh 3.2. San pham can cdu ca DAIWA.

28) JANZ/L

Hinh 3.3. San phim gudng quay cudc DAIWA.
3.1.3. Co céu té chirc

Co céu tb chirc ciia cong ty duoc thé hién trong hinh sau:
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

DAIWA VIET NAM
CO.LTD
|

| | |
KV thuat Ky thuat — Téng hop QA Reel
San xuat San xut — Mua hang QA Rod

—  Ké toan

—  Sales

— Kho

Hinh 3.4. Co ciu t6 chirc ctia Cong ty TNHH DAIWA Viét Nam.

So d6 to chirc ciia Cong ty TNHH DAIWA Viét Nam cho thay co cdu 13 rang,
chuyén mon héa theo ting chirc niang va san pham. M6 hinh nay gitip tang hiéu qua
quan 1y, nang cao chat lugng san pham va dam bao sy phdi héi chit ché gitta cac bo

phén trong toan cong ty.
3.1.4. H¢ théng qudn Iy chit lirong tai cong ty

Hé thdng quan 1y chét luong 1a mot hé thdng quan 1y gdm cac quy trinh, thu tuc
va yéu cau dé dat duoc nhiing chinh sach va muc tiéu vé chat luong. Phuong cham vé

chét lugng tai Daiwa Vi¢t Nam: “Mang dén cho khach hang sy an tdm va tin cay”.

Muc tiéu hanh dong: An toan 1a trén hét; Chat luong lam trung tim; Pam bao
thoi han giao hang; Nang cao ning suat san xuat; Tuan thi ndi quy — trung thuc trong
cong viéc. Mdi cong viée trong nha may duoc ap dung theo cac tiéu chudn cong viée
tuan theo tiéu chuan ISO 9001:2015.
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Ap dung Six Sigma nham ndng cao chdt heong linh kién Spool trén ddy chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

Bang 3. 1. Tong quat quy trinh quan 1y chét luong.

Budc Quy trinh N¢i dung
- Theo dai ty 1& 16i ctia cac cong
| doan hang ngay.
' Thu thap thong tin. - Kiém soét hang tra vé va tra
l hang cta cong doan.
) _ - Xu ly nhiing 15i cao nhat va 13i
2. Xt 1y thong tin. o % \
phét sinh bat thuong.
l - Xem x¢ét hi¢n trang, tim hiéu
; Lién hé cac bd phan lién quan va nguyén nhan va dua ra doi sach.
© || bdo cdo cap trén, xur ly van dé - Lién hé cac bo phan lién quan.
phét sinh. . o
l - Viét bao cao cai thién.
4. o o .
Chi thi cta cap trén va by phan - DPuara chi thi dé xur Iy van dé.
5. o , ) p - Chiu trach nhiém bao cao trudc
Bao céo trong cac cudc hop chat
lwong. cudc hop.
1 - Theo ddi két qua ctia cac doi
6 Kiém tra va theo ddi cac ddi sach sich da dua ra.
da dua ra trén cac 16 hang tiép - Néu két qua khong dat duoc
theo. muc tiéu thi lam lai tir bude 1.

3.2. Gi6i thiéu vé b phan Anod héa (ALUMITE)

Bo phan Anod hoéa thudc khu vuc san xudt gudng quay cudc Reel, chiu trach
nhi¢m lam dep, tao mau sdc 1én bé mat linh kién Spool (san phém duoc lam tr nguyén
vat liéu nhom) bang phuong phap nhom héa. Anod héa 1a qué trinh hinh thanh mang
oxit nhom trén bé mat nhém hoic hgp kim nhém bang phuong phép dién hoa. Qua trinh
nay khong chi ting cuong tinh chiu in mon cia bd phan nhém ma con mang lai nhiéu

uu diém ve tham my va tinh ning.
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Ap dung Six Sigma nham ndng cao chdt heong linh kién Spool trén ddy chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

28 ) VAN /4N

Hinh 3.5. Hinh anh linh kién Spool DAIWA.

Cac mau Anod tai day chuyén Anod hoa nhu : A943, A941, A713, A206, A207,
A542, A535, A610, A709, A713, A924, A635, A204, A212,...

3.2.1. Tong quan quy trinh sin xudt tai ddy chuyén Anod héa

NG
Kiém tra
phoi

Gan phdi 1én X 1y bé
thanh Jig mdt phoi
Rua’mmc Lap 16 mang Nhudém mau Anod hoa
nong
A 11 Théo g&, ty kiém QA
Sdy kho tra, bao quan kiém tra

Phé pham

Hinh 3.6. Quy trinh san xuét tai ddy chuyén Anod héa.
¢ Nhan phoi

Bo phan Anod hoa nhin phoi tir bd phan gia cong theo ké hoach san xuat va s&

chiu trach nhiém lam dep, tao mau sdc 1én bé mat Spool lam tir nguyén véat liéu nhom.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

% Kiém tra phoi dau vao

Sau khi nhan phéi, phéi s€ dugc luu kho & khu vuc cho kiém tra dugc treo Parts
card. Nguoi kiém tra phai kiém tra Parts card, Lot no, Model no ciing nhu ngoai quan
ctia Spool. Néu c6 161 s& tra lai cac bd phén lién quan dé xu 1y. Néu cac thong tin don

hang d3 ding thi s& tién hanh thyc hién céng doan tiép theo.
% Gin phéi 1én Jig
O cong doan ndy, cong nhan s& tién hanh ghi ma don hang 1én cac khung kéo Jig,
tiép theo d6 s& gan phoi 1én Jig, tuy tirng loai san pham, model ma c6 loai Jig phu hop.
< Xir Iy bé mit phoi
Sau khi phoi duoc g 1én Jig s& di chuyén ra day chuyén nhém héa ban tir dong.
Tai ddy, cong nhén s& dat khung Jig 1én day chuyén va tién hanh xir Iy bé mat phoi:
— Tién hanh xir ly dau, cac chat bui, ban trén bé mit san phém theo thtr tu trén day
chuyén.
— Xulysan phém dé dat duoc do bong tiéu chuén.
Moi thao tac cong viéc cong nhan s thyc hién theo dung quy trinh da dugc ban
hanh.
¢ Anod hoa
Tai cong doan nay, cong nhan tién hanh treo khung san pham vao cac bé dién
phan & trén chuyén san xuat nham tao 16p mang oxit trén bé mat cuia phoi. Nong do hoa
chét va thoi gian s& duoc tiy chinh theo quy dinh.
¢ Nhuém mau
Tién hanh diéu chinh ndng do hoa chat va nhiét do ctiia bé mau can Anod. Cong
nhan bo cac khung vao bé can lam dao dong san pham trong bé. Khi ldy san pham ra
khoi bé can kiém tra san pham da dung mau hay chua, néu dat yéu cau thi dem rira nude
ngay roi nhanh chéng lap 16 mang.
< Lap 16 mang
Cong nhan sé& tién hanh kiém tra nong d6 dung dich trong bé hang tuan. Sau khi
nhudém mau, cac khung hang s& dugc dua vao vé dang theo vi tri dd quy dinh va lap 15
mang theo thoi gian quy dinh va nhiét d6 tiéu chuan ctia bé. Khi du thoi gian thi 1ay cac

khung san pham ra rra nudc nong roi tién hanh say san pham.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

% Rira nwéc nong

Cong nhén tién hanh do nhiét d6 hoat dong ctia bé nuée trong diéu kién cho phép.
Dit khung san phdm vao bé rira, cho chuyén dong 1én xudng mot cach nhe nhang, qua

trinh rira 13p lai nhi€u lan, tranh va cham va lam tray san pham.
% Say kho

San pham sau khi dugc lap 16 mang s& duoc rira qua nudce nong va siy qua bang
voi xit hoi. Sau d0, s& tién hanh st dung buéng sﬁy tu dong voi nhiét 0 quy dinh theo
ting loai san pham khac nhau. Pu thoi gian thi dua ra khoi budng sdy va dé nguoi tu
nhién

% Thao g& hang, tw Kiém tra

San pham sau khi dugc sdy s& dugc dé ngudi ty nhién khoang 5 ~ 10p sau d6 tién
hanh dua vao khu vuc g& Anod. Cong nhan cidn mang bao tay va g& san phadm bo vao
trong vi dung chuyén dung di dugc quy dinh. Dit Jig vao khung khi thio san pham ra
vao mdt vi tri da duoc dinh san. Cong nhan tai day chuyén s& tién hanh kiém tra ngoai
quan theo tiéu chuan (bé mit khong triy xudc, sit mé, st mau, ...), kiém tra mau Anod
so v6i mau chuan. Néu hang OK sé& dugc di chuyén sang khu vuc dat dé hang dé bao

quan tam thoi. Néu san pham NG sé& duoc tién hanh xir 1y lai.
% QA kiém tra

San phém sau khi dugc kiém tra tai khu vuc g0 Anod s€ duogc di chuyén qua bo
phan QA tién hanh kiém tra nhitng 15i cho phép c6 nam trong gi6i han hay khong. Néu
hang nam trong gi6i han limit thi s& duoc tién hanh déng hang va xuét kho qua cac b
phan tiép theo. Nhitng con hang khéng dat yéu cau (NG) s& dugc dua sang khu vuc chd

dé chuyén tra lai bo phan trudc, tién hanh stra hodc huy hang.
3.2.2. Hién trang chit lwong quy trinh Anod héa

Chat lugng san pham sau khi Anod héa c6 vai trd quan trong trong viéc dam bao
céc yéu cau k¥ thuat va tinh thAm m¥ cua linh kién Spool. Duéi day 1a bang thong keé
tinh hinh san xuat san pham Spool tai ddy chuyén Anod trong 6 thang cubi nam 2024,
phan anh chi tiét vé san lugng san xuat, s6 lugng kiém tra va ty 1¢ 161, qua d6 cho thay

hiéu suat va chét luong hoat dong san xuat ctia doanh nghiép trong giai doan nay.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa

tai Cong ty TNHH DAIWA Viét Nam.

Bang 3. 2. S6 liéu san xuit va ty 1¢ 161 6 thang cubi nam 2024.

i Tong

Thang T7 T8 T9 T10 T11 T12 .
cOng

S6 lwong
san xuat | 801,867 | 764,121 | 758,661 | 839,534 | 821,322 | 710,230 | 4,695,735
(pes)
S6 lwong
Kkiém tra | 653,291 | 504,075 | 546,379 | 524,129 | 528260 | 532,141 | 3,288,275
(pes)
S6 lwong

. <. | 79,512 70,325 75,055 75,832 75,747 | 67,091 | 443,562
hang 1oi
Ty 18 15/
) lwgng

2 12.2 14.0 13.7 14.5 14.3 12.6 13.5
kiém tra

(%)

Tong cong hon 3,2 triéu san pham duoc kiém tra trong vong 6 thang, trong d6

phat hién 443,562 san pham khong dat yéu cau, twong ung ty 18 15i trung binh 13.5%.

Pay 14 con s6 dang bao dong, phan dnh muc d6 rai ro chat lwong hién tai va chua duoc

kiém soat hi¢u qua.

Trén thyc té, b phan di trién khai mot sé phuong phap cai tién, tuy nhién muc

d6 dao dong ty 18 18i giira cac thang cho thay chwa c6 xu hudng cai thién rd rét, thé hién

su thiéu 6n dinh cua qué trinh, cho théiy cac giai phap hién tai chua thyc sy hiéu qua.
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Ap dung Six Sigma nham ndng cao chdt heong linh kién Spool trén ddy chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

BIEU PO TONG QUAN SAN XUAT VA CHAT LUONG 6 THANG cUGI NAM 2024

900,000 15.0

800,000 14.5

700,000
14.0

600,000
135

Ty 18 16i %

500,000
13.0

400,000

S6 lugng (pcs)

125
300,000

12.0
200,000

100,000

0

Thang 7 Thang 8 Thang 9 Thang 10 Thang 11 Thang 12

B S6 lugng san xuat i S6 lugng kiém tra H S6 lugng hang 16i ——Ty I¢ I5i

Hinh 3.7. Biéu d6 tong quan san xuat va chat luong 6 thang cudi nam 2024.
% Tac dong caa ty 1¢ 16i dén hoat dong san xuat
Viéc ty 1& 16i van con cao anh huodng truc tiép dén hiéu qua hoat dong san xuét
theo nhiéu khia canh:

— Tang chi phi van hanh: Viéc xtr 1y, loai bo va tai ché san pham 15i gay lang phi
16n vé nguyén vat liéu, nhan cong va thoi gian van hanh. Diéu ndy ting tong chi
phi san xuit va giam hiéu qua sir dung ngudn luc.

— Giam ning suét va hiéu qua san xuat: Ty 1¢ san pham khong dat chat luong cao
lam giam san lugng san pham dat tiéu chuan, anh huéng dén kha ning dap tng
ké hoach san xuit va don hang cta khach hang.

— Anh huéng dén uy tin chit lugng: Viéc dé 16i dén tay khach hang, dic biét véi
cac thi truong doi hoi tiéu chuan nghiém ngit, c6 thé gdy mat niém tin va co hoi
phat trién thi truong.

% Ciac dang 16i thwong gip
D¢ minh hoa 13 hon tinh hinh chat lugng tai bd phan san xuat, hinh anh duéi
day phan anh mot s 16i thuong gip trong qua trinh Anod héa. Thong tin nay gitp

nhan dién thyuc trang va 1a co sé cho cac bude phan tich tiép theo.
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Ap dung Six Sigma nham ndng cao chdt heong linh kién Spool trén ddy chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

Bang 3.3. Thong ké mot s6 151 thuong gip trén Spool.

Danh muc loi
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

K&t luan: Nhitng ton tai trong qua trinh san xuét cho thy chét luong san phim
van chua duoc kiém soat 6n dinh, du d3 c6 mot sb bién phap cai tién duoc ap dung trudce
d6. Tuy nhién, cc cach tiép can c6 thé con roi rac, thiéu co so phan tich hé théng hoic
chua giai quyét duoc cac nguyén nhan gbc ré. Do dé, can thiét phai 4p dung mot phuong
phap cai tién bai ban hon, duva trén dit liéu thue té va cac cong cu phan tich chuyén sau

nham nang cao chat lugng san pham madt cach bén vung va hi€u qua hon.
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Ap dung Six Sigma nham ndng cao chdt heong linh kién Spool trén ddy chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

CHUONG 4: AP DUNG SIX SIGMA PE GIAI QUYET VAN PE

Tién trinh DMAIC 14 trong tAm cua du 4n cai tién quy trinh Six Sigma, trong d6
cac cong cu chuyén biét dugc van dung dé chuyén mot van dé thuc té sang dang cong
thire thong ké, xay dung mot giai phap trén mé hinh thdng ké sau dé chuyén né sang
giai phap thuc té. Dong thoi, két hop thém mot sb cong cu khac nham giai quyét cac bai
toan cua DMAIC.

4.1. Giai doan Xac dinh van dé - Define (D)

Qua qua trinh quan sat va tim hiéu thuc té, nhan théy tai bd phan con tdn dong
mot s6 van dé vé chat luong. Mic du da chuan héa quy trinh va thuc hién cac phuong
phap cai tién, nhung ty 18 18i van con kha cao, gay anh huéng dén nang suét, chi phi san
xuit ciing nhu sy on dinh cta qua trinh san xuat. Vi vdy, nha may can phai thuc hién

mot s6 hanh dong phu hop dé giai quyét van dé nay.

Trudc khi tién hanh nghién ciru, can phai xay dung nhém du 4n dong thoi phai
hiéu r6 qua trinh va pham vi ctia dy 4n. Sau d6, nhom tién hanh phén tich qua trinh va
pham vi theo so @6 SIPOC dé thdy duoc mdi quan hé giita Nha cung cip — Pau vao —
Qua trinh — Pau ra — Khach hang. M6 hinh SIPOC khong chi giup dinh nghia 1 rang
quy trinh ma con xac dinh cac yéu té anh hudng dén chat lugng san pham. N6 gitp
nhém dy 4n c6 cai nhin tong thé, d& dang phén tich nguyén nhan gdc ré va dé xuit cac

cai tién mot cach hé thong hon. Dudi ddy 1a so do thé hién pham vi quy trinh co ban.

Nha cung cap === Piu vio ====) Qua trinh === Pjiu ra m===) Khach hang

B0 phan cung Phoi Qua trinh Sén pham Bé phan kiém
cdp phoi Héa chét Anod héa: Xar Anod tra
| Dign phan, xudt rap (V159)
Cong nhan Nhuém mau, ,
C Lép G ma Bdo cdo chat
May méc, thiét ap to mang, ]
- I rong
bi Say khé A

Hang l6i/phé

phdm

Hinh 4.1. So dd SIPOC.
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Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

Sau khi thao luan, nhom du an sé& tién hanh 1én ké hoach thiét 1ap bang tuyén
ngdn dy an. Tuyén ngon du an 1a mdt thoa thuédn ctia 1anh dao va nhom dyu an vé nhirng
két qua ky vong nhom sé& dat duoc.

No6i dung ctia ban tuyén ngdn dy 4n bao gdbm: muc tiéu, pham vi, nhém cai tién
vé ké hoach thyuc hién.

Béang 4.1. Ban tuyén ngdn du an.

BAN TUYEN NGON DU AN
Tén du an: Ap dung Six Sigma nham nang cao chét lugng linh kién Spool
trén day chuyén Anod hoa tai Cong ty TNHH DAIWA Viét Nam.
Pham vi dv an: Day chuyén Anod hoa tai
Cong ty TNHH DAIWA Viét Nam.

Tém tit van dé: Van dé chit luong san pham tai ddy chuyén Anod hoa van

Thoi gian: 6 thang

chua duoc cai thién du da cé ap dung mot so bién phap nhung van chua duy
tri duge su On dinh dan dén ty 18 16i van kha cao, ting chi phi san xuat va giam

nang suat. Do d6, nhom du an duoc thanh 1ap va uvu tién thyc hi¢n du an nay.

Muc tiéu cia du an: Giam thi€u ty 1€ 101 so voi hién tai (tap trung vao cac 161
chiém ty 1€ cao nhat). Pong thoi nang cao murc Sigma, cdi thién ndng suat va

toi uu hoa qua trinh san xuat.

Moéc thoi gian - Ké hoach thure hién:
— Tuén 1-2: Giai doan Xéc dinh.
— Tuan 3-4: Giai doan Po ludng.
— Tuan 5-9: Giai doan Phan tich.
— Tuan 10-18: Giai doan Cai tién.

— Tuén 19-24: Giai doan Kiém soat.

Nhom duv an:
— Trudng bo phan: Gidm sat du an.
— Chuyén vién chit luong: Trudng nhom, diéu phdi cac hoat dong cua dy 4n.

— Trudng ca san xuat: Cung cap cac thong tin vé san pham, qua trinh, diy chuyén
may moc thiét bj phuc vu cho qua trinh san xuit.

— Cong nhan b phan Anod héa: Cung cap cac thong tin vé 1i ctia san pham.

— Thuyec tap sinh: phdi hop thu thap dir liéu, dé xuat giai phap va bién phap khac phuc.
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Trong giai doan ndy, nhom da tién hanh x4c dinh cac yéu té cbt 16i thong qua so
d6 SIPOC, ddng thoi xay dung bang tuyén ngdn du 4n nham dinh hinh muc tiéu, pham
vi va cac bén lién quan. Tuy nhién, do giai doan nay chi yéu tip trung vao viéc thiét 1ap
khung dy an ban dau, cac muc tiéu duoc xac dinh van mang tinh dinh tinh, chua cu thé
hoa bang dit liéu do luong. Dé dam bao tinh chinh xac va khach quan trong viéc dinh
huong cai tién, muc tiéu dinh lugng s€ duogc thiét 1ap sau khi hoan tat qua trinh thu thap

va phan tich dit li€u trong giai doan do luong (Measure).
4.2. Giai doan Do lwong — Measure (M)
Dé ¢6 co s6 cho cac giai doan tiép theo, nhom dy an tép trung vao viéc thu thap

dir li¢u dinh lugng, gitp phan anh chinh x4c thuc trang cua van dé da xac dinh. Cac dix
lidu sau day duogc thu thap tir qua trinh do ludng thuc té.

4.2.1. 86 lwong cdc 16i Spool tai bg phin Anod héa

Duéi day 1a dit liéu 161 va ty 1¢ san pham 15i theo thr ty xay ra nhiéu hon duoc
thu thap trong 6 thang cubi nam 2024 duogc tong hop & cac bang sau, 1am co sd cho viée
xay dung biéu d6 Pareto nham xac dinh céac 16i chinh anh hudng dén quy trinh, can uu
tién dugc xur 1y.

Bang 4. 2. Thong ké sb luong 15i trén Spool qua 6 thang cudi nam 2024.

THONG KE SO LUQNG LOI SPOOL (pcs)

Thang | Thang | Thang | Thang | Thang | Thang | Thang

Téng
7 8 9 10 11 12
Cac 16i
Tray xudéc 13,901 | 14,002 | 13,080 | 15,887 | 13,210 | 12,555 | 82,635

Pam nhat mau | 14,008 | 12,880 | 16,853 | 11,314 | 15,006 | 14,200 | 84,261

Bong mau 17,223 | 14,002 | 16,963 | 18,535 | 15,874 | 16,525 | 99,122
Mé 5621 | 8370 | 7,115 | 5,671 | 6,635 | 4,281 | 37,693
Chim tring 6,042 | 4,777 | 3,461 | 8,542 | 5,554 | 5348 | 33,724
Nt phoi 5,057 | 3,994 | 4831 | 2,358 | 6,561 | 3,124 | 25925
Lem mau 12,625 | 8,210 | 8,001 | 10,222 | 8,974 | 7,516 | 55,548

Dinh héa chit 5,035 | 4,090 | 4,751 | 3,303 | 3,933 | 3,542 | 24,654
Tong 79,512 | 70,325 | 75,055 | 75,832 | 75,747 | 67,091 | 443,562
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Bang 4.3. Ty 18 15i Spool trong 6 thang cudi nim 2024.

STT Dang 16i 50 lugng % 16i % tich lity
(pes)

1 Bong mau 99,122 22.3 223
2 Pam nhat mau 84,261 19.0 41.3
3 Tray xudc 82,635 18.6 60.0
4 Lem mau 55,548 12.5 72.5
5 Mé 37,693 8.5 81.0
6 Cham tring 33,724 7.6 88.6
7 Nut phoi 25,925 5.8 94.4
8 Dinh hoa chét 24,654 5.6 100

Tt nhitng dit 1i€u trén, nhom tién hanh 1ap biéu do Pareto dé tim ra cac 161 quan

trong can dugc uu tién gidi quyét trudce.
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Biéu do Pareto cac 6i trén Spool
500000
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58 lugng 16 99122 84261 82635 55548 37693 33724 25925 24654
% tich liy 22.3 19.0 18.6 12.5 8.5 1.6 5.8 5.6
Cum % 223 41.3 60.0 72.5 81.0 88.6 94.4 100.0

Hinh 4.2. Biéu dd Pareto cac 13i trén Spool 6 thang cubi nam 2024.

Két qua thé hién trén biéu dd chi ra bon dang 15i chinh gém Bong mau, Bam nhat

mau, Triy xudc va Lem mau chiém ty 1& 15i tich lity 1én dén 72,5%. Cu thé, 15i Bong
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mau chiém ty trong 16n nhét v&i 22,3%, tiép theo 1a 16i Dam nhat mau (19,0%), 16i Tray
xude (18,6%) va 151 Lem mau (12,5%). Cac 161 khac nhuw Mé, Cham trang, Nut phoi va
Dinh hoa chét o ty trong thap hon, véi mdi loai chiém khoang 5-9% tong s6 16i. Theo
nguyén tic 80/20, nhom bdn 16i chinh nay s& duoc uvu tién tap trung cai tién trude nham
mang lai hiéu qué giam 13i cao nhat cho quy trinh san xut.
4.2.2. Xdc dinh cdp dé Six Sigma hién tai

Qua bang 4.2 va bang 4.3, ta c6 duoc hé sé Sigma ctia bo phan nhu sau:

Tong s6 khuyét tat = 443,562

Tong s6 co hoi xay ra khuyét tat = S6 luong kiém tra x S6 co hdi xay ra

= 3,288,275%x 8 = 26,306,200

(S6 khuyét tit x 1.000.000)
S6 don vi sdn phdm x S6 co hdi xay ra khuyét tat

DPMO =

_ (443,562 x 1.000.000)
26,306,200

= 16862

Dua vao bang chuyén d6i 6 Sigma (Phu lyc 1), ta xac dinh dugc mitc Sigma hién
tai ciia bd phan Anod la 3.62. Pay la muc Sigma thé hién hiéu suit & muc trung binh,
dé dat dugc mirc d6 chat luong cao theo tiéu chuan Six Sigma, bo phan Anod hoa can
phai nd luc hon nita trong viéc giam thiéu sé luong khuyét tat phat sinh trong qué trinh

san xuat.

Qua khao sat thuc té, cong ty hién dang ap dung mot sé phwong phap cai tién nhu
5S, Gorika va Industrial Engineering (IE). Thuc té cho thay, du di 4p dung mot s6
phuong phap dé cai tién nhung luong ty 18 161 van kha cao (13.5%), twong ng v4i mirc
Sigma & trén.

Trén co s¢ d6, nhom dy 4n st dung phuong phap Six Sigma theo hudng tiép can
dinh lugng va khoa hoc hon nham kiém soat va cai tién chat lwong san pham. Nhom tiép
tuc dua ra muc tiéu giam thiéu ty 1¢ 16i, ddng nghia nang cao mirc Sigma va tdi uu hoa

quy trinh Anod héa linh kién Spool. Duéi day 1a bang muc tiéu ctia dy an dugc thiét 1ap:

Bang 4.4. Muc tiéu du an Six Sigma sau khi do Iuong hién trang.

Tiéu chi Hién tai Muc tiéu cdi tien

Murc Sigma 3.62 Sigma 3.85 Sigma
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Viéc lua chon muc tiéu cai tién trén 1a phu hop voi1 hién trang va nguén luc thuc
té. Mirc Sigma trén thé hién viéc giam dang ké sd luong 151, dam bao tinh kha thi trong
thoi gian trién khai du 4an. Viéc dit muc tiéu qué cao cé thé vuot ngoai kha nang cai
thién ngian han va thiéu tinh thuc té, trong khi mérc 3.85 (giam mic DPMO xudng
khoang 40 - 50% so vi mirc DPMO ban dau) van du dé phan anh rd hiéu qua cai tién

khi tap trung vao cac 16i nghiém trong nhat.
4.3. Giai doan Phan tich — Analyze (A)

Trong qua trinh Anod héa, yéu té d6 day 16p mang Anod dugc xac dinh 1a mot
dic tinh k¥ thuat then chdt, c6 anh hudng truc tiép dén tinh déng déu, do bén va kha
ning dap tmg cac yéu cau chat luong bé mit. Khi d6 day khong on dinh, cac van dé phat
sinh ¢ thé lam giam chit lugng san pham va gia ting ty 18 16i. Do d6, tién hanh kiém
soat va phan tich qua trinh, giup phat hién kip thoi cac bién dong bt thudng trong quy

trinh, tir do duy tri sy 6n dinh va nang cao chit lugng dAu ra.
4.3.1. Phén tich qud trinh kiém sodt d¢ day mang

Pé danh gia mirc d6 6n dinh va kha ning kiém soat ciia qua trinh Anod hoa vé
phuong dién nay, tién hanh xay dung va phan tich biéu dd kiém soat (Control Chart),
bao gém X-bar Chart va S Chart, dya trén dit liéu thuc té vé do day l6p mang Anod.
Muc tiéu cta phan tich nham xac dinh xem qué trinh hién tai c6 dang nam trong trang
thai kiém soat thong ké hay khong, ddng thoi phat hién cac bién dong bat thuong c6 kha

nang la nguyén nhén tiém an dan dén sy xuat hién cia cac 101 trén.

D¢ day mang Anod c6 don vi do luong 1a um, day 1a dang dir li¢u lién tuc nén

ké hoach thu thap mau dugc dé xuit ¢ bang sau:

Bang 4.5. Ké hoach thu thap di liéu cua do day 16p mang.

Noi thu | Kich ¢c& nhém | S6 nhém Tong s6 Thoi Phwong phap
thap mau (n) miu (N) | miu (n xN) | gian do do

Khu vyc | Liy ngiu nhién X 10 x15 = . Str dung may do
. X xn 1516 7 ngay AT,

san xuat | 10 mau moi 16 150 do day mang

Vi d6 day mang Anod phu thudc vao mau sic can nhudm, nhom tién hanh phan
tich theo mau mau c6 yéu cau ki thuat vé do diy mang nam trong muc 7.5 + 0.5um.
Néu d6 day mang ctia Spool khong dam bao theo yéu cau, cac tinh trang 15i trén sé& rat

dé xay ra. Dudi dy 1a bang sb liéu ma nhom da thu thap duoc vé d6 day mang Anod va
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tién hanh 1ap bi€u d6 kiém soat dé danh gia mirc d§ 6n dinh va phat hién cac sai I¢ch

trong qué trinh san xuét, gitp cai thién ty 1¢ 15i.

Bang 4.6. S6 liéu do day mang Anod trong 15 16.

DbVT: um

Miu

Lé 1 2 3 4 5 6 7 8 9 10
1 7.6 | 7.6 7.3 7.6 7.5 7.6 7.6 7.4 7.6 7.8
2 75 | 7.7 7.6 7.5 7.6 7.7 7.9 7.6 7.5 7.7
3 7.6 | 7.4 7.5 7.5 7.3 7.6 7.4 7.6 7.5 7.4
4 7.7 | 7.6 7.8 7.4 7.8 7.5 7.5 7.5 7.6 7.6
5 7.6 | 7.5 7.3 7.4 7.4 7.5 7.0 7.5 7.5 7.5
6 7.7 | 7.6 7.5 7.5 8.0 8.2 7.8 7.9 7.5 7.7
7 7.3 7.5 7.2 7.5 7.6 7.5 7.4 7.5 7.6 7.6
8 7.5 7.6 7.5 7.6 7.5 7.8 7.6 7.5 7.6 7.7
9 7.5 7.6 6.9 7.3 7.4 6.9 7.5 7.4 7.3 7.6
10 7.6 | 7.4 7.8 7.8 7.9 7.5 7.5 7.6 7.6 7.5
11 7.6 | 7.5 7.6 7.6 7.5 7.8 8.1 7.7 8.0 7.7
12 7.5 7.4 7.6 7.6 7.6 7.6 7.5 7.4 7.6 7.8
13 74 | 7.5 7.4 7.7 7.6 7.4 7.8 7.8 7.7 7.7
14 7.3 7.4 7.5 7.0 7.5 7.4 7.4 7.5 7.6 7.5
15 74 | 7.5 7.6 7.6 7.5 7.5 7.4 7.3 7.3 7.8

Dé theo ddi su 6n dinh cua qué trinh Anod hoa théng qua d6 diy mang Anod,

biéu do kiém soat X-S da duogc str dung dya trén so liéu tir 15 16 san pham, mdi 16 gom

10 mau. Biéu do X-(trung binh mau) cho thdy su dao dong cta gia tri trung binh do day

mang theo timg 10, trong khi biéu do S (d9 1éch chuan mau) phan anh muc d6 phan tan

cua tung 16 san pham.
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Hinh 4.3. Biéu d6 kiém soat Xbar — S cua qua trinh hi¢n tai.

Trong biéu do X, gi trj trung binh qué trinh duoc xac dinh 13 X= 7.548, voi gidi
han kiém so4t trén (UCL) 12 7.7011 va gi6i han dudi (LCL) 1 7.3949. Quan sat biéu dd
cho théy ¢ ba diém (tai 1o $6 6, 9 va 16 sb 11) vuot ra ngoai gidi han kiém soat, bén
canh d6 cac diém tai 16 5 va 14 cling sat can bién gidi han kiém soét. bay la d4u hiéu
cho thdy qua trinh c6 kha ning bj tac dong bdi yéu t6 thit thuong, din dén su dao dong
khong 6n dinh cta trung binh qua trinh. Céc bién dong nay co6 thé anh huong chét luong
dau ra 46 day Anod khong ddng déu (qua day hodc qua mong) c6 thé 1am giam do bén,

kha nang chong an mon, tang kha ndng xay ra cac 101 trén.

Nguoc lai, biéu do S cho thiy gia tri d6 1éch chuan trung binh 1a S= 0.1569, véi
UCL =0.2693 va LCL = 0.0445. Khong c6 diém nao vuot gidi han kiém soat trong biéu
d6 nay, phan anh viéc kiém soat co ban dwgc duy tri. Tuy nhién, mérc d6 phén tan cta
doé day Anod van kha cao, dic biét 1a & giai doan dau (mﬁu 1-6) v&i do Iéch chuin giao
dong tir 0.1 — 0.25 pm, cho thay sy khong dong déu dang ké giita cac san pham trong
ting 16. Cac mau con lai, mirc d6 phan tan giam (0.1-0.15 um), cho thay quy trinh da
dugc cai thién, nhung van can toi ru héa dé dam bao do day Anod dong déu. Sy phan
tan cao nay co6 thé anh huong dén chat luong dau ra, nhu do bén va qua trinh 1én mau

cua san pham.
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Sau khi phan tich cac dit liéu kiém soat qua Control Chart, nhom du an di xac
dinh duoc cac bién dong bét thuong trong qua trinh san xuét, nhu sy xuét hién cua céac
diém dir liéu vuot qua gidi han kiém soat hoidc cac xu huéng khong 6n dinh. Nhitng bién
dong nay cho thiy co su tac dong cua cac yéu td ngoai tim kiém soat, tir d6 can tién
hanh x4ac dinh nguyén nhan gdc ré cua van dé.

4.3.2. Phén tich nguyén nhén ban dau

Céc 16i chinh duoc xac dinh vu tién giai quyét 1a Bong mau, Triy xudc, Dam
nhat mau va Lem mau déu anh hudng truc tiép dén chat lugng linh kién Spool. Dé lam
1d nguyén nhan dan dén cac bién dong bat thuong ndy, nhém duy an s& tién hanh phan
tich cac nguyén nhan ban dau bang so dd xuong ca nham xac dinh cac yéu t cdt 16i anh
hudng dén qua trinh Anod héa. Sau d6, tién hanh phan tich 5 Whys dé tim ra nguyén
nhan gdc ré khong chi giup nhan dién cac diém yéu trong quy trinh ma con tao nén tang
cho viéc xdy dung cac giai phap cai tién hiéu qua.

4.3.2.1.Phén tich nguyén nhén gy ra 16i bong mau

Duéi day 1a so d6 xuong ca thé hién nguyén nhan gay ra 16i bong mau:

MACHINE

May do d¢ day khong chinh xac

Thao tac gén hiang chua ding
Bé dién phin xubng cip, nhidu cin
Sai s6t khi diéu chinh thong sb

Jig gén phoi yéu, kho tiép dién k§ thuit

E .

Chét lueng phoi diu vao
khéng dat, nhiéu tap chat

LOI
BONG
MAU

Dién ap, thoi gian va nhiét do
chura toi wu

Dung dich héa chit khong Khong c6 quy trinh kiém
tra d6 bAm mau

dat chat luong
MATERIAL METHOD

Hinh 4.4. Biéu d6 xuwong c4 thé hién nguyén nhan gay ra 18i bong mau.

— Yeéu to con nguoi:

e Thao tic gan hang chua dung: Viéc gan phoi khong ding cach hodc qua
1ong 1éo dan c6 thé anh huong dén phdi tiép dién kém tao ra 16p mang
khong déu va khong bam dinh tét. Can huéng dan va kiém tra ky ludng &

khau gan hang.
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e Sai s khi diéu chinh thong sb k¥ thuat: Viéc cai dit sai cac thong s nhu
dién ap, thoi gian va nhiét d6 sé truc tiép anh huéng dén chat luong 16p
oxit, din dén san pham c6 do day mang khic nhau, ting nguy co bong

mau Anod.
— Yeéu to may moc:

e May do d¢ day khong chinh xac: Viéc do do day mang khong chinh xac
khién cho 16p mang mong hodc khong dat tiéu chuan khong duoc phat
hién kip thoi. Linh kién c6 16p mang yéu dé bi bong mau trong qué trinh
stt dung hoic cac cong doan tiép theo, dan dén ty 1é 16i bong mau ting

cao.

e Jig gin phdi yéu, kho tiép dién: Jig gin khong chic chin hoic diém tiép
dién kém c6 thé dan dén sy tiép xtic khong on dinh giita phdi va ngudn
dién trong qua trinh Anod héa. Piéu nay c6 thé gay ra 16p phu khong déu

hoac khong bam dinh tot & mot sb vi tri.

e B¢ dién phan xudng cap, nhiéu can: Bé dién phan bi an mon hodc nut vo
lam ro6 ri dung dich, gidm nong do va hi€u qua dién phan. Ngoai ra, can
ban va céc tap chat c6 thé anh huong dén dung dich dién phan, dan dén

16p oxit khong dat yéu cau, din dén hién tugng bong mau.
—  Yéu t6 vat liéu:

e Chat luong phoi ddu vao khong dat: Bé mit phoi khong dong nhat, rd khi

hodc chira nhiéu tap chat s& 1am giam kha nang bam dinh ctia 16p mang.

e Dung dich hoa chat khong dat chét luong: Dung dich bi nhiém bén, hodc
st dung hoa chat kém chat luong c6 thé din dén 16p mau khong déu, do

bam dinh kém va dé bi bong troc.
—  Yéu t6 phwong phap:

e PDién ap, thoi gian va nhiét d6 Anod chua t6i wu: Viée sir dung cac mirc
thong sb dién ap, thoi gian va nhiét 36 Anod héa khong phi hop hodc chua
t6i wu co thé dan dén 16p mang oxit mong, x6p hodc khong dong déu, lam
giam kha nang bam dinh cua 16p mau din dén viéc bong troc. Can xéac

dinh cac thong s6 Anod héa ti uu cho tirng mau va quy trinh cuy thé.

e Khong co quy trinh kiém tra @6 bam mau: Cac 16i bong mau cha yéu duoc

phat hién ¢ giai doan kiém tra ngoai quan, chi yéu 1a cac truong hop bong
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mau rd rét. Tuy nhién, cac 161 bong nho thuong kho phat hién, va sau mot
thoi gian s& lan rong, gdy bong troc thanh mang 16n. Diéu nay cho thiy
tdn tai cac 16i 4n vé d6 bam mau ma quy trinh hién tai chua kiém soat

duoc.
4.3.2.2. Phén tich nguyén nhén gay ra 16i ddm nhat mau

Dudéi day la so d6 xuong ca thé hién nguyén nhan gay ra 161 dam nhat mau:

May khudy khong dong déu

Chua ¢6 kinh nghiém pha héa cht

g > o—=0O O—O——

Phéi chira nhiu tap chét

Qué trinh tay dau khéng sach

Nong d9 hoa chat khng chuén
Thai gian, nhiét t_i(} va dién ap
Ngudn nuée st dung ban Anod hoa chua toi vu

Hinh 4.5. Biéu d6 xuong cé thé hién nguyén nhan gay ra 16i ddm nhat mau.

— Yeéu to con nguoi:

e Chua c6 kinh nghiém pha hoa chat: Cong nhan khong c6 kinh nghiém pha
hoa chat c6 thé pha sai ty 1& ddn dén ndng d6 khong dat yéu cau, anh hudng

dén qua trinh tao mang va kha nang nhué¢m mau.

e Khong nhan dién dugc d§ dam nhat: Viéc cong nhan khong c6 ky nang su
dung bang mau chuan dé phan biét dugc do dam nhat ciia mau sé dé dang
chép nhan cac san phém khong dat ti€u chuan vé mau sic, dan dén ty 1¢

161 nay tang cao, kho kiém soat.
— Yeéu to may moc:

e Miy khudy khong dong déu: May khudy khong hoat dong 6n dinh hodc
téc do khuay khong dong déu, dan dén dung dich hoa chét trong bé bi phan

tang hodc khong dong nhat. Linh kién khi nhiing vao bé c6 thé tiép xuc
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v6i dung dich khong dong nhét, 1am cho mau bi ddm nhat, khong dong

deu.

e Hé thdng kiém soat dong dién hong: Dong dién khong 6n dinh s& truc tiép
anh huong dén qua trinh hinh thanh 16p oxit Anod. Lép mang mong hoic

khong dong déu s€ dan dén mau sdc nhat hodc khong déu sau khi nhudm.
— Yeu to vat liéu:

e Phoi chira nhidu tap chat: Céc tap chat trong kim loai 1am giam kha ning
oxi hoa dong nhét trén bé mat nhom. Khi qué trinh Anod héa dién ra, cac
khu vuc ¢6 thanh phan khac biét s& tao ra 16p mang khong déu, dan dén

su khong dong nhat vé mau sac sau nhugm.

e Nong d6 hoa chat khong chuin: Nong d6 hoa chit nhuém khéng dat (qua
lodng hodc khong dung ty 1¢ quy dinh) khién qua trinh hap thu mau dién
ra khong dong déu giita cac bé mit linh kién. Piéu nay dan dén hién tuong
dam nhat mau o rét, lam giam tinh thAm my va khong dat yéu cau chat

luong.

e Ngudn nudc s dung ban: Nude sir dung dé pha ché hoa chat va ding
trong cac bé rira bi nhiém béan c6 thé ngan can qua trinh oxi hoa, din dén
qua trinh tao mau khong dong déu.

— Yéu t6 phwong phap:

e Qua trinh tdy ddu khong sach: Cac bé tdy khong phu hop do nhiét d6 hoic
thoi gian khong 6n dinh s& 1am cac phoi con dinh dau va tap chét, can tro
qua trinh oxi hda va c6 nguy co gay ra hi¢n trong dadm nhat sau khi nhudm,
dic biét 1a cac ving bi dau bao phu.

e Thoi gian, nhiét do va dién 4p Anod hoa chua tdi wu: Thoi gian va nhiét
d6 Anod chua tdi wu s& anh hudng dén do day va cau trac 16p mang. Lép
mang khong déu s& c6 mirc do hip thu mau nhuém khac nhau gay ra 16i
dam nhat.

4.3.2.3. Phan tich nguyén nhan gay ra l6i trdy xwéc

Duéi day la so d6 xwong c4 thé hién nguyén nhan gay ra 13i tray xudc:
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MACHINE

Day chuyén Robot bi 18i chwong trinh

Thiéu dao tao chuyén siu vé thao tac

Jig gén yéu, db dan hoi kém Thao tac voi vang, cau tha

Ong gia nhiét bj bung méi hin Su dung luc gin hang khong phu hop

§> )

Chét lugng phéi khong dong déu

LOI
TRAY
XUoC

Y

Chura ¢ quy trinh tiéu chuén thao tac

B¢ mat khong dat chudn
Thiéu kiém sodt trong khau déng goi
Chénh 1éch kich thude phoi

MATERIAL METHOD

Hinh 4.6. Bi¢u d6 xuong cé thé hién nguyén nhan gay ra 16i tray xudc.
— Yeéu to con nguoi:

e Thi€u dao tao chuyén sau vé thao tac: Cong nhan co6 thé chua dugc dao
tao day du vé cach cam nam, di chuyén san pham trén chuyén mot cach

can than.

e Thao tac vdi vang, cau tha: Ap luc vé thoi gian va tién d§ san xuat gay ra
cac thao tac khong can than, gy va cham linh kién v6i nhau dan dén tray
xudc, bén canh d6 mot s6 cong nhan chua c¢é thai d§ [am viéc nghiém tic

va cau tha.

e Sir dung lyc gan khong phi hop: Trong trudng hop cong nhan st dung luc
siét manh qua chit, khi g& linh kién ra khoi Jig phai dung luc 16n hon dé
gd san pham, dan dén co xat manh lam phat sinh vét tray. Nguoc lai, néu
linh kién trén cing mot khung Jig khong duoc siét chat, khi day chuyén di
chuyén hodc rung, cac linh ki¢n co thé va cham vao nhau, gay ra cac vét

tray do ma sat.
— Yeéu to may moc:

e Day chuyén Robot bi 16i chuong trinh: Khi chwong trinh diéu khién cua
Robot bi 15i hodc khong dugc cap nhat, Robot co thé di chuyén sal vi tri

hodc va cham tryuc tiép vao linh kién, gay ra cac hién tugng tray xudc.
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e Jig gin yéu, do dan hoi kém: Jig gin cii va yéu s& khong c6 do dan hoi
dam bao hoac bi mai mon theo thoi gian, linh kién khong dugc ngm chat,

c6 thé dan dén viéc roi linh kién khi chay chuyén.

o Ong gia nhiét bi bung mdi han: Cac méi han khong dat hoic 1au ngay bung
ra 1am cac chi tiét gia nhiét bj bong ra, roi vao day chuyén, c6 thé truc tiép

va cham v6i linh kién gay ra hién tugng tray xudc.
— Yeu to vat liéu:

e Chat luong phoi khong dong déu: Phoi trong cac 16 hang khong dong nhat
vé ham luong kim loai c6 thé gay ra su khac biét vé do cung. Phéi c6 do
cling qua cao hodc qua thap déu 1am cho 16p mang Anod dé bj tray khi va

cham trong qué trinh nhung va di chuyén giita cic bé hoa chat.

e Chénh léch kich thudc ctia phoi: Néu cac phdi c6 kich thudce qua khac biét
duogc kep trén cing mot Jig, luc kep c6 thé khong duoc phan bb déu, dan
dén viéc mot s6 phoi bi kep qua chit s& dé tray xude khi g& hang, trong
khi cac phoi khac lai bi 1ong 1éo va dé di chuyén, va cham véi cac phoi
khéc.

e Bé mit phoi khong dat chuan: Phoi nhom bi oxi hoa nhe khi dé 1au ngoai
khong khi s€ tao ra 16p mang oxit mong, trong trudng hop qua trinh xtr 1y
bé mit khong sach s& kho hinh thanh 16p mang Anod hoic 16p mang khong

déu, dé tray xudc.
—  Yéu t6 phwong phap:

e Chua co quy trinh tiéu chuén thao tac: Chua cd quy trinh tiéu chuan dan
dén viéc cong nhan khong thuc hién dong nhat, thiéu kiém soat luc va cach
xur 1y linh kién, gdy tiép xtc sai cach, lam tang nguy co tray xudc bé mit

san pham.

e Thiéu kiém soat trong khau déng goi: Viée sir dung vat liéu dong gbi
khong phu hop, c6 bé mit tho rap hoic kich thudc chira qua nhé s& anh
huong dén bé mit Anod, dé gay tray xudc.

4.3.2.4. Phan tich nguyén nhan gay ra 16i lem mau

Dudi day 1a so d6 xuong ca thé hién nguyén nhan gay ra 16i lem mau:
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MACHINE

Khéng tuan thu thoi gian nhing linh kién

Thiét bi gia nhiét khong 6n dinh

Hé théng suc khi khéng dong déu Khéng tuan thi quy trinh sy khé

LOI
E > O—0O ——— LEM

MAU,

Dung dich nhugm khong dong déu Chua cd quy trinh chuén cho thao tac

nhing

Hoa chit tay rira khong sach Qua trinh sdy kho khong ddng nhét

METHOD

Hinh 4.7. Biéu d6 xwong cé thé hién nguyén nhan gay ra 16i lem mau.

MATERIAL

— Yeéu to con nguoi:

e Khong tuan tha thoi gian nhing linh kién: Cong nhan nhing linh kién qua
nhanh hodc qua lau din dén mirc d6 hap thu mau khong déu. Néu thoi gian
nhing qua ngan thi 16p mang oxit chua dugc hinh thanh di, mau nhuém
tham khong déu, gdy ra nhirng ving loang 16. Néu thoi gian nhing qua lau,
thudc nhudm ngam qua sau hodc phan bd khong déu, gy ra cac vét loang
hoac lem mau do dung dich bi chay hoac dong lai ¢ céac vi tri khong mong

muon.

e Khong tuan thii quy trinh siy kho: Viéc khong tuan thi vé nhiét do hoic
thoi gian c6 thé dan dén vige linh kién chua dugc khé hoan toan trude khi
chuyén sang cong doan tiép theo, luong nudc con lai trén bé mit s& hoa tan

hoac kéo mau nhudm ra khéi mang Anod, tao ra vét mau loang va lem mau.
— Yeu to may moc:

e Thiét bi gia nhiét khong 6n dinh: Sy thay d6i nhiét d6 do dng gia nhiét bi
hong hoac tryc trac dan dén viéc hép thu mau khong déu, mot sb vung trén

san pham hap thu nhi€éu mau hon cac vung khac, ting kha nang lem mau.

e Hg¢ thong suc khi khong dong déu: Viéc suc khi hoidc khudy khong déu
trong bé nhudém c6 thé dan dén su tiép xtc khong déu giita thuéc nhudém
va vat liéu, khién mot s6 vung dugc nhudm khac nhau va c6 kha nang dan

dén lem mau.
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— Yeéu to vat liéu:

e Dung dich nhuém khong dong déu: Dung dich khong dong déu vé do dic
va néng do cua thudce nhudm dan dén mot sd vung nhan dugc nhiéu hodc

it thuoc nhudém hon, bi€u hién la mau nhuém bi lem.

e Hoa chét téy rua khong sach: Néu hoa chét téy rira dé lai can, c6 thé can
tré kha nang bam dinh cua thudc nhuém vao phoi, lam thuc nhudém bi
loang ra hoac nhoe thay vi bam dinh diung cach.

—  Yéu t6 phwong phap:

e Chua c6 quy trinh chuan cho thao tac nhung: Céc linh kién duoc nhung
v6i tée do khac nhau, do sau khong déu, hodc thoi gian nhung khong 6n
dinh. Dan dén mau bam 1én bé mat phoi khong déu, dan dén tinh trang

lem mau.

e  Qua trinh say kho khong dong nhat: Nhiét do, thoi gian va luu luong gi6
trong budng siy khong déu, khién mot s6 ving trén linh kién kho nhanh,

trong khi cac ving khac van am, 1am mau lan rong khong kiém soat.
4.3.3. Phan tich rii ro va murc do wu tiéen (FMEA)

Duya trén phén tich nguyén nhan thong qua so d6 xuong c4, budc tiép theo st
dung cong cu FMEA dé danh gia murc d§ rui ro cua tung nguyén nhan, tr d6 xac dinh
cac nguyén nhan tiém an c6 anh hudng nghiém trong dén chét luong san pham. Két qua
gitip lwa chon nhdm nguyén nhan rui ro cao dé wu tién cai tién, gop phan nang cao chat

lugng va tinh on dinh cua qua trinh san XUuét.
Tinh todn hé sé wu tién riii ro (RPN) cho méi sai 16i:
RPN = S (Severity) x O (Occurrence) x D (Detection)
Trong do:
— Severity (S): Mtic 6 anh hudng hay tac dong cia cac sai 16i dén khach hang.
— Occurrence (O): Kha ning xut hién ciia cac nguyén nhan gay ra sai 13i.
— Detection (D): Kha ning phat hién cac nguyén nhan cta sai 16i néu né xay ra.

Duéi day 1a cac bang quy doi hé s6 RPN:
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Bang 4.7. Thang do danh gid mtrc d§ nghi€ém trong.

Piém | Mirc @ anh huéng (S) Mb ta
1 Khong c6 anh hudng Khong anh huéng gi dén san pham.
, ) . . . | Khong anh hudng chat lugng hay thim my
2 Anh huong khong dang ké | . , S
(vi du nhu vét xudc nho dudi kinh lap).
3 Anh huéng rat nhe Ldi rat nho, bd phan sau khéng c6 phan hoi.
: q Li nho it thay, khong anh huong dang ké
4 Anh huong nhe P o o .
dén tham my, nam trong gidi han cho phép.
. ) . L4i dé phat hién khi kiém tra ngoai quan, anh
5 Anh huong trung binh . PR o o
huong nhe dén thaim my¥, can phai xu 1y lai.
Li gay anh hudng ro rét vé mat thim my
6 Anh huéng 16n hodc chtrc ning, can tach ra xir 1y lai, c6 thé
tai str dung.
- Anh huong tuong ddi L6i kha nghiém trong, khong thé xur 1y, loai
nghiém trong b6 cac san pham riéng 1é.
, ) i Ldi nghiém trong, khong thé xu 1y, c6 thé
8 Anh huong nghiém trong | ] . . . o
anh huong 16n dén 16 san pham, can loai bé.
o Anh hudng rat nghiém Toan bd 16 hang bi bo, khong thé sira chita,
trong gay thiét hai lon.
Gay ngimg day chuyén, anh huéng nghiém
10 Tham hoa Y NEUnS day ety 8ng

trong dén khach hang, thu hdi san pham.
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Bang 4.8. Thang do danh gia kha ning xuét hién.

Pi¢m | Kha ning xuit hién (O) Mb ta
) . Khong c6 kha nang xay ra, quy trinh hoan
1 Khong xdy ra oL
toan 6n dinh.
L C6 thé xay ra nhung cuc ky it, gan nhu khong
2 Rat hiém XA A1 2
xuat hién trong diéu kién chuan.
3 Hiém D3 ting xay ra nhung rat thap, kho lap lai.
s Kha ning x4y ra thip, quy trinh kiém soat tét,
4 Rat thap o .
it phat sinh su c0.
Xdy ra véi mirc do it, quy trinh van gitt duoc
5 Thap su kiém soat tt, khong thuong xuyén xuat
hién va dé dang phat hién.
Nguyén nhan xay ra dinh ky, ¢6 dau hiéu lap
6 Trung binh lai va c6 anh hudng rd rang, can theo ddi va
kiém soat k.
Xay ra nhiéu hon hon mirc chép nhan, bién
7 Tuong ddi cao phap kiém soét chua hoan thién, c6 thé lan
rong va anh hudong dén quy trinh.
Kha nang xay ra thuong xuyén, quy trinh c6
8 Cao nguy co mat kiém soat néu khong c6 bién
phap.
Xay ra rat thuong xuyén, gan nhu mat kiém
9 RAt cao soat trong quy trinh, gdy anh huong nghiém
trong va kho khic phuc nhanh chong.
i . . Xay ra lién tuc, quy trinh khong thé kiém soat,
Lién tuc, chac chan xay o . o ) N
10 gay té liét san xuat hoac phai dung day chuyén
ra ,
de xu ly.
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Bang 4.9. Thang do danh gia kha nang phat hién.

Piem

Kha nang phat hién (D)

Mo ta

Chic chén phat hién duogc

Dé phat hién va dugc kiém soét chat ché
bang hé théng ty dong, khong c6 kha ning
gay 16i.

Rat cao

C6 thé phat hién dugc bang mét hodc cong

cu hién tai trudce khi dua vao san xuat.

Cao

C6 thé phat hién thong qua cac budc kiém tra

quy trinh dinh ky hang ngay.

Kha cao

C6 quy trinh kiém tra cu thé nhung phy
thudc mot phan vao tay nghé, mot sé nguyén

nhan c6 thé bj bo sot.

Trung binh

Khong c6 bién phép kiém tra nguyén nhan rd
rang. Chi phat hién khi 16i bat dau anh hudng

dén san pham, thuong & cong doan sau.

Thap

Thiéu cong cy hoidc phuong phéap kiém tra
thuong xuyén, chi phat hién khi 16i da xay ra

hodc khi ki€m tra ngau nhién, d0t xuat.

Rét thap

Gan nhu khong c6 cong cu hodc quy trinh cu
thé dé phat hién 15i. Phat hién chil yéu dya
vao cam tinh, kinh nghiém ca nhan cua cong

nhan. Nguy co bo sot rit cao.

Gan nhu khong phat hién

Khong c6 bat ky phwong phap kiém soat nio,
nguyén nhan chi duoc phat hién sau khi 16i
lan rong va phan tich k¥, rat kho phat hién

som.

Gan nhu khong thé phat

hién duoc

Khong kiém tra tai cong doan; 16i chi dugc
phat hién khi anh huong dén san pham cudi

cung hodc qua phan hdi tir bd phan sau.

10

Khong thé phat hién

Khong thé phat hién bang bat ky cach nao,
ké ca sau khi 1561 xay ra. Khong co dir liéu,

theo ddi hay dau hiéu nhan biét.
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Sau khi di thiét 1ap thang do cho céac yéu td, tién hanh tinh toan hé sé RPN cho
tirng dang 161 giup nhan dién nhém nguyén nhan c6 anh hudéng 16n nhit dén chét luong
san pham. Diéu nay cho phép nhom du an phén tich su hon cac yéu té cot 161 giy ra
16i. Dudi day 1a bang danh gia RPN cho céc 16i chinh trong quy trinh Anod héa:

4.3.3.1. Phén tich 16i bong mau

Bang 4.10. DPanh gia hé s6 wu tién RPN cho 16i bong mau.

HE SO U'U TIEN RUI RO RPN - LOI BONG MAU

& %RPN
() _
STT Nguyén nhan | SEV | OCC | DET | RPN | %RPN | yéu to
gay 16i

Thao tac gin
hang chua 6 5 6 180 | 10.91%

din
Con . g .
1 .. | Sai sot khi 18.18%
nguoi N

diéu chinh

thong s k§
thuat

6 4 5 120 7.27%

May do do
day khong 5 5 6 150 | 9.09%

chinh xac

Jig gan phoi
2 , yéu, kho tiép 5 5 2 50 | 3.03% | 20.85%
mocC 3
dién

B¢ dién phan
xudng cép, 6 4 6 144 | 8.73%

nhiéu can

Chét luong

phéi du vao
khong dat, 6 3 7 126 | 7.64%
Nguyén | chira nhiéu

3| o0 : 17.33%
vat liéu | tap chat

Dung dich

) . 5 4 8 160 9.70%
hoa chat
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khong dat

chat luong

Di¢n ap, thoi

gian va nhiét

) 6 8 384 | 23.27%
do Anod hoa
Phuong Z.
4 . chua t61 uu 43.64%
phap —
Khong c6 quy
trinh kiém tra 6 8 336 | 20.36%
do bam mau
Tong 1650 | 100% | 100%
4.3.3.2. Phan tich 16i dam nhat mau
Bang 4.11. Panh gia hé s6 vu tién RPN cho 15i ddm nhat mau.
HE SO U'U TIEN RUI RO RPN - LOI PAM NHAT MAU
Yy i %RPN
cu . 4
STT | 2 Nguyén nhan | SEV | OCC | DET | RPN | %RPN | yéu to
ay loi .
say say 15i
Chua c6 kinh
c nghiém pha hoa 6 5 6 180 | 11.86%
on .
1 .. | chat 28.46%
nguoi ~ —
Khong nhan dién
o 6 6 7 252 | 16.60%
duoc do dam nhat
May khudy khon
YT EONE s 6 | 6 | 180 | 11.86%
) dong déu
May ; —
2 ] H¢ thong kiém 13.44%
moc .
soat dong di¢n 6 4 1 24 | 1.58%
hong
Phoi chira nhiéu
tap chat khéc 6 3 8 | 144 | 9.49%
Nguyén
3 ~ 7 | nhau 20.16%
vat liéu < ;
Nong do hoéa chat
A . 6 4 3 72 | 4.74%
khong chuan
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Ngudn nudc st
. 6 5 3 90 | 5.93%
dung ban
Qua trinh tay dau
A 6 4 8 192 | 12.65%
khong sach
Phuong | Thoi gian, nhiét
6 ) . 37.94%
phdp | d6 va dién ap
) . 8 6 8 384 | 25.30%
Anod hoa khong
6n dinh
Tong 1518 | 100% | 100%
4.3.3.3. Phan tich 16i trdy xwéc
Bang 4.12. Panh gia hé s6 wu tién RPN cho 16i trdy xudc.
HE SO UU TIEN RUI RO RPN - LOI TRAY XUGC
Véu i %RPN
eu to . s
STT | | G Nguyén nhan SEV | OCC | DET | RPN | % RPN | yéu to
ay loi N
say gay loi
Thiéu dao tao
chuyén sau vé thao | 7 6 7 | 294 |17.87%
tac
Con | Thao tac v0i vang,
1 T 7 7 6 294 | 17.87% | 46.69%
nguol | ciu tha
Str dung luc gén
hang khéng phu 5 6 6 180 | 10.94%
hop
Day chuyén Robot
s 7 4 1 28 | 1.70%
bi 161 chuong trinh
May 7 ~ A
Jig gan phoi yéu, 0
2| |lleganpholy s s 5 | 50 | 3040, | 13:50%
do dan hoi kém
Ong gia nhiét bi
o 6 4 6 | 144 | 8.75%
bung moi han
Nguyén | Chét lugng phoi
I At 6 | 3 | 8 | 144 | 875% | 18.24%
vat li¢u | khong dong déu
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Bé mat khong dat
chuén

Chénh 1éch kich
thudc phoi

6 4 2 48 | 2.92%

4 3 9 108 | 6.57%

Chua ¢6 quy trinh
o 2 , 5 6 6 180 | 10.94%
tiéu chuan thao tac

Phuong - o
4 phap Thi€u ki€ém soat 21.58%
trong khau dong 5 5 7 175 | 10.64%
g61
Tong 1645 | 100% | 100%

4.3.3.4. Phén tich 16i lem mau

Bang 4.13. Panh gia hé s6 uvu tién RPN cho 16i lem mau.

HE SO U'U TIEN RUI RO RPN - LOI LEM MAU

Véu th %RPN
eu to .z
STT Av 16 Nguyén nhan | SEV | OCC | DET | RPN | %RPN | yéu to
ay loi x
Bay giy 13i
Khong tuan
thu thoi gian
. 6 7 6 252 | 19.53%
nhung linh
Con i
1 .. | kién 31.16%
nguoi
Khong tuan
thu quy trinh 5 5 6 150 | 11.63%
sdy kho
Thiét bi gia
nhiét khong 5 4 8 160 | 10.85%
May | 6n dinh
2 ) ; 23.26%
moc H¢ thong suc
khi khong 5 4 8 160 | 12.40%
dong déu
.| Dung dich
Nguyén ) )
3 ~ . | nhuom khong 6 4 6 144 | 11.16% | 22.33%
vat liéu . \
dong déu
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Hoa chat tay
rira khong 6 4 6 144 | 11.16%

sach

Chua co6 quy

trinh chuin
) 5 5 6 150 | 11.63%
cho thao tac

Phuong ,
4 . nhing 23.26%
phap ;
Qua trinh say
kho khong 5 5 6 150 | 11.63%
dong nhat
Tong 1290 | 100% | 100%

Sau khi hoan thién viéc xay dung 4 bang FMEA tuong mg véi timg 13i, bude
tiép theo 13 xac dinh cac nguyén nhan can wu tién xur 1y. Thay vi chi lya chon nhiing
nhém nguyén nhan chiém ty trong RPN cao nhat trong timng bang, nhom dy 4n di tién
hanh tong hop tat ca cic nguyén nhan riéng 1¢ tir 4 bang FMEA d¢é tién hanh sang loc va
vu tién dua trén chi sé RPN, bat ké nguyén nhan dé thuéc nhom yéu t6 nao hay 15i nio.
Muc tiéu cta hudng tiép can nay 1a tranh bo s6t nhitng nguyén nhan c6 muc do rui ro
cao nhung khong ndm trong nhom nguyén nhan noi bat, dic biét trong truong hop céac

16i ¢6 thé lién quan chéo dén nhau trong quy trinh Anod hoéa.

Qua phan tich, xac dinh ngudng RPN > 200 13 hop 1y dé chon cac nguyén nhan

c6 muc do rui ro cao. Co s¢ lga chon ngudng nay bao gom:

— Duya vao dic diém cua cac nguyén nhan c6 RPN > 200, phan 1én trong sé nay
déu gy ra mirc d6 nghiém trong kha 16n, kha ning xuat hién cao va kha ning
phat hién rat cao.

— Dua vao tinh kha thi, ngudng 200 gitip nhém tap trung vao sb luong nguyén nhan
vira du dé tién hanh phan tich chuyén sau, khong qua it dé bo sot nguy co, ciing
khong qua nhiéu dé gay dan trai ngudn lyc trong giai doan Improve.

— Duya vao tai liéu hudéng ddn FMEA, viéc thiét 1ap ngudng RPN c6 thé tiy chinh
theo hién trang. Trong dy 4n nay, mirc 200 duoc lya chon véi quy mé day chuyén
Anod hoa, mic d§ anh huong dén chat lugng san phém, va mirc do kiém soat
hién c¢6 tai Cong ty TNHH DAIWA Viét Nam.

Duéi day la bang tong hop nhitng nguyén nhan c6 mirc RPN >200:
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Bang 4.14. Bang phan loai cac nguyén nhan c6 mic RPN vuot ngudng.

Yéu t6 gay

STT 1 Nguyén nhan Dang 16i RPN
oi

Khong nhan dién dugc do0 dam nhat | Dam nhat mau | 252

Thiéu dao tao chuyén sau vé thao tac Tray xudc 294

1 Con nguoi Thao tac voi vang, cau tha Tray xudc 294

Khong tuan thu thoi gian nhing linh
Lié Lem mau 252
ién

Dién ap, thoi gian va nhiét do Anod | Bong mau, 184
hoéa chua ti vu dam nhat mau

2 | Phuong phap

Khong ¢ quy trinh kiém tra do bam Bong mau 136
mau

4.3.4. Ap dung 5 Whys dé phén tich nguyén nhéin géc ré

Sau khi xac dinh cac nguyén nhan c6 chi sé RPN vuot ngudng RPN, tién hanh
phan tich 5 Whys nham truy tim nguyén nhan gdc ré gay ra cac 1di nghiém trong trong

qua trinh Anod hoa.
> Nguyén nhin 1: Khong nhin dién dwoc dp ddm nhat mau (L6i ddm nhat mau).

Bang 4.15. Phan tich 5 Whys — khong nhéan dién dugc d0 ddm nhat mau.

WHY Cau hoi Tra loi

Tai sao C(’Sng nhan khf)ng nhén dlél’l Vi cf)ng nhan khéng danh glé chinh
1 duoc d0 dam nhat mau? Xac san phém so v&i mau mau chuan.

Tai sao cong nhan khong danh gia | Vi k§ nang nhan dién mau con han
2 chinh xac san pham so v&i mau mau | ché.

chuan?

Vi ndi dung dao tao hién tai chua di

3 Tai sao k§ ning nhan dién mau con sau vao thyc hanh phan bi¢t mau sdc

han ché va xur ly cac tinh huong thuc té.
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Tai sao ndi dung dao tao chua di sau

vao thuc hanh?

Vi chuong trinh dao tao cha yéu tap
trung vao 1y thuyét va quy trinh, chua
chu trong huin luyén truc quan va

kiém tra tay nghé.

Tai sao chuong trinh dao tao chua
chu trong thie hanh va kiém tra tay

nghé?

Vi chua c6 chuong trinh danh gia lai
sau dao tao va thiéu phan hoi tir qua
trinh kiém tra thuc t& dé cai tién noi
dung huan luyén.

=> Chuong trinh dao tao chua hi¢u qua, thiéu thyc hanh truc tiép va khong c6 co

ché danh gi4 lai k§ nang nhan dién mau sau dao tao.

> Nguyén nhan 2: Thiéu dao tao chuyén sdu vé thao tic (Léi trdy xuwéc).

Bang 4.16. Phan tich 5 Whys — thiéu dao tao chuyén sau vé thao tac.

WHY Cau héi Tra loi
Tai sao thiéu ddo tao chuyén sau vé | Cong nhan chua dugc cung cap day
{ thao tac? du kién thie va k¥ nang chuyén moén
can thiét dé thuc hién thao tac dung
chuan.
Tai sao cong nhan chua dugc cung | Chuong trinh dao tao hién tai chua
) cap day du kién thtrc va k¥ nang? bao gdm cac ndi dung chuyén sau lién
quan dén thao tac cu thé trong qua
trinh san xuét.
Tai sao chuong trinh dao tao chua | Vi chua c6 doi ngti chuyén trach chiu
bao gom ndi dung chuyén sau? trach nhiém phat trién va duy tri
. chuong trinh dao tao chuyén sau thao
tac.
Tai sao chua co6 ddi ngii chuyén | Vi thiéu ngudn luc va thoi gian dé bo
4 trach? nhi¢m hoac dao tao nhan sy phu trach
dao tao chuyén sau vé thao tac.
Tai sao cong ty chua dau tu nguodn | Vi cong ty chua nhan thire day du tim
s luc cho ddi ngili chuyén trach? quan trong cta viéc dau tu cho dao

tao chuyén sau thao tac trong viéc

nang cao chat lugng san pham.
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=> Nguyén nhan gdc ré 13 do cong ty chua nhan thirc ddy du tam quan trong va

chua dau tu da ngudn luc cho dao tao chuyén sau, din dén k¥ ning thao tac cong nhan

chua dat chuin, gy 13i tray xudc.

> Nguyén nhan 3: Thao tic vdi ving, ciu thd (Léi tray xwéc).

Bang 4.17. Phén tich 5 Whys — thao tac voi vang, cau tha.

WHY Cau héi Tra loi
{ Tai sao cong nhan lai thao tac voi | Vi ho chiu ap luc tién do phai hoan
vang, cau tha? thanh chi tiéu dung han.
Tai sao cong nhan phai chiu 4p luc | Vi khdi luong cong viée va chi tidu
5 vé tién d6? san luong vuot qua nang luc cua cong
nhan, cong nhan wu tién so6 lugng hon
chat lugng.
Tai sao cong nhan lai wu tién s | Vi cong nhan thiéu nhan thuc day du
3 luong hon chit lugng? vé tAm quan trong cua chit luong san
pham.
Tai sao cong nhan thiéu nhan thic | Vi cong ty chua c6 chinh sach khen
1 vé tAm quan trong do? thudng, ky luat rd rang hoac chuong
trinh dao tao phu hop dé nang cao y
thire vé chat luong.
Tai sao cong ty chua c6 chinh sach | Vi cong ty chua xay dung chién luoc
hoic chuong trinh dao tao phu hop? | quan 1y nhén su va chét luong hiéu
5 qua, chua danh gia day du tim quan
trong cua viéc nang cao nhan thirc va
dong luc cho cong nhan.

=> Nguyén nhan gdc ré 13 do cong nhan chiu 4p luc tién do cao va thiéu nhan
thirc dang vé tam quan trong cua chat luong san pham, xuat phét tir viéc cong ty chua
¢6 chinh sach thudng phat rd rang va chuong trinh dio tao phii hop dé nang cao y thirc
chat luong.
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> Nguyén nhin 4: Khéng tudn thi thoi gian nhiing linh kign (Léi lem mau).

Béang 4.18. Phan tich 5 Whys - khong tuan thu thoi gian nhiing linh kién.

WHY

Cau hoi

Tra loi

Tai sao cong nhan khong
tuan thu thoi gian nhung
linh kién?

Vi cong nhan thudng thao tac nhiing bang cam

tinh, khong theo ddi dong hd thudng xuyén.

Tai sao cong nhan lai khong
theo ddi dong ho thuong

xuyén?

Vi ho chwa nhan thire day du tim quan trong
cua vi¢c tuan thu thoi gian nhing trong quy

trinh.

Tai sao cong nhan chua
nhan thirc diy du tim quan

trong do6?

Vi ho chua hiéu ro mtrc @6 anh hudéng nghiém
trong cua viéc sai thoi gian dén chat lugng san

pham.

Tai sao cong nhan chua hiéu

r0 muc d¢ anh huong d6?

Vi chuong trinh dao tao chua phu hop, chi tap
trung huéng dan thao tac, thiéu nhin manh

hau qua thuc té.

Tai sao cong ty chua cé

chuong trinh dao tao phu

hop?

Vi chua xay dung ké hoach dao tao dinh ky,
danh gia hiéu qua dao tao va bo sung kién thirc

can thiét cho cong nhan.

=> Cong ty chua xay dung ké hoach dao tao dinh ky va danh gid hiéu qua dao
tao dan dén cong nhan chua nhan thire day du vé muc do nghiém trong cua viéc khong

tuan thu thot gian.

> Nguyén nhdn 5: Pién dp, thoi gian va nhiét dép Anod héa chwa téi wu (L6i bong

mau va dam nhat mau).

Bang 4.19. Phan tich 5 Whys - dién é&p, thoi gian va nhi¢t 40 Anod héa chua tdi wu.

WHY Cau héi Tra loi
Tai sao di¢n ap, thoi gian va | Vi thong s6 hién tai chua linh hoat, khong
. nhiét do Anod hoa chua tdi | kiém soat dugc su bién dong cua nguyén li¢u,
uu? thiét bi va moi trudng, din dén san pham
khong 6n dinh.
Tai sao muc thong s6 lai | Vi thong s6 chua dugc cap nhat va tdi wu lai
2 khong linh hoat? dua trén cac bién doi thuc té trong qua trinh
san XuAt.
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Tai sao thong so chua duogc

cap nhat va toi uu lai?

Vi chua c6 du dir liéu va quy trinh thuc

nghiém dé danh gia hi¢u qua cua céac thong so.

Tai sao chua co dir li€u va
quy trinh thyc nghiém dé
danh gia?

Vi thiéu nguén luc va ké hoach chi tiét cho

viéc thuc nghi¢ém thong $6.

Tai sao chua c6 nguon luc

vé ké hoach thyuc nghi¢m?

Vi cong ty chua nhan thirc day da vé tac dong

tich cuc cua viéc thuc nghiém thong s6 doi voi

viéc nang cao chat lugng san pham.

=> Chua nhan thurc déy du vé tam quan trong cua vi¢c thuc nghiém thong sb, dan

dén thiéu ké hoach va nguén luc dé thuc nghiém cac thong s6 dién ap, thoi gian va nhiét

do.

> Nguyén nhan 6: Khong c6 quy trinh kiém tra dé bam mau (L6i bong mau).

Bang 4.20. Phén tich 5 Whys - khong c¢6 quy trinh kiém tra d6 bam mau.

WHY Cau hoi Tra 1oi
{ Tai sao khong c6 quy trinh | Vi quy trinh quan 1y chat luong hién tai chua
kiém tra d0 bam mau? bao gom budc kieém tra do bam mau.
) Tai sao quy trinh chua bao | Vi chua c6 tiéu chuan va quy dinh rd rang vé
gom budc kiém tra nay? kiém tra d§ bam sau khi Anod.
Tai sao chua cé tiéu chuan | Vi cong ty chua c6 xdy dung va ap dung
3 va quy dinh 10 rang? phuong phép, cong cu kiém tra dé danh gia 4o
bam mau.
Tai sao chua xay dung hodc | Vi cong ty chua c6 ké hoach dau tu vao phat
4 ap dung duoc phuong phép, | trién quy trinh kiém soat chit lugng va trang
cong cu kiém tra? bi thiét bi, cong cu do luong can thiét.
Tai sao chua c6 ké hoach | Vi chua nhan thic day du vé tam quan trong
5 dau tu va phat trién? ctia viéc kiém soat d6 bAm mau va anh huéng
ctua 161 bong mau dén chat lugng san pham,
khéch hang va uy tin cong ty.

=> Cong ty chwa xdy dung tiéu chudn va quy trinh kiém tra d6 bam mau do thiéu

nhén thirc vé tAm quan trong ctia kiém soat chat lugng mau, dan dén thiéu dau tu cong

cu va phuong phéap kiém tra phu hop.

Két luan: Qua phan tich 5 Whys, x4c dinh cac nguyén nhan gdc ré chinh dan dén

16i trong qué trinh Anod hoéa bao gém: thiéu chuong trinh dio tao chuyén sau, chua c6
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chinh sach khen thuéng — ky luat 15 rang, thiéu quy trinh kiém tra d6 bam mau, cling
v6i viée chua thuc hién thuc nghiém dé t6i vu cc thong sb ki thuat. Nhimg nguyén
nhan nay phan anh cac van dé cdt 13i trong hé thdng quan 1y san xut va chat lugng hién

tai, can duoc tap trung cai tién & giai doan tiép theo.
4.4. Giai doan Cai tién — Improve (I)

Tir nhitng co s6 cta giai doan Phan tich, tién hanh dé xuét xay dung va trién khai
cac giai phap cai tién cu thé dugc chia thanhtheo timg pham vi cai tién nhu Dao tao, Bb

sung quy trinh va Thyc nghiém duoc tong hop nhu sau:

Bang 4.21. Phén loai cac pham vi cai tién theo nguyén nhan gdc ré.

Pham vi cai tien Nguyén nhan goc re

— Thi€u dao tao chuyén sau vé thao tac va nhan thirc vé chat

lugng, dan dén sai sot trong van hanh.

bao tao — Thiéu chuong trinh dao tao dinh ky va danh gia hiéu qua dao

tao cua cong nhan sau khi lam viéc.

— Chua c6 chinh sach thuéng phat, khuyén khich nhén vién.

Quy trinh — Chua c6 quy trinh kiém tra d6 bAm mau sau Anod.

Thuc nghiém — Thiéu ké hoach thuc nghiém thong sé k¥ thuat.

4.4.1 Gidi phdp cdi tién vé dao tao.
4.4.1.1. Muc tiéu cua gidi phap

Chuong trinh ddo tao dugc xdy dung nham chuin héa va nang cao thao tac ky
thuat ciing nhu nhin dién mau sic trong qua trinh Anod héa, ning cao nhan thirc cta
cong nhan vé tim quan trong cua chit luong san pham, ciing nhu cac yéu tb tac dong
dén chat luong trong qua trinh san xuit. Dong thoi, ké hoach hudng dén xiy dung vin
hoa lam viéc co trach nhi¢m, tao dong luc thong qua chinh sach khen thudng — ky luat
theo nguyén tic “cay gy va cu ca rot”, gop phan giam thiéu 16i do con nguoi va nang

cao hi¢u qua san xuat.

4.4.1.2. Danh gid tinh kha thi ciia gidi phdp
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Sau khi x4c dinh myc tiéu dao tao, cdn danh gia tinh kha thi cua giai phap dé dam
bao viéc trién khai hiéu qua trong thyc té. Bang dudi ddy phén tich cac tiéu chi chinh vé

nhan lyc, chi phi, thoi gian va ndi dung dao tao.

Bang 4.22. Phan tich tinh kha thi cua giai phap.

Tiéu chi Panh gia tinh kha thi
A Tan dung ngué)n luc nhan vién, can bo k¥ thuat hién c6 => Tiét kiém
Nhan luc . I ..
chi phi thué chuyén gia bén ngoai.
Khong phat sinh chi phi 16n vi st dung nguon lyc ndi bo, tai licu
Chi phi dao tao c6 thé ty xay dung = Phu hop v6i ngan sach cong ty (nam
trong pham vi cho phép cua cong tac dao tao dinh ky cta cong ty).
o Thoi gian dao tao dy kién trong vong 1-2 thang, dugc td churc xen
Thoi gian oo, . o . ., \ X
ke gitra cac ca lam vi¢c => Khong gay gian doan san xuat.
Noid Noi dung tap trung vao 13i thuc té, thao tac chuan, phuong phap truc
01 dun s N N Y N . x \ A N L
' g’ quan bang hinh anh, video minh hoa => D¢ dang xay dung va ap
phuong phap d
ung.

=> Giai phap dao tao con ngudi c6 tinh kha thi cao va phu hop véi diéu kién thyc

té ctia cong ty, san sang trién khai trong giai doan cai tién.
4.4.1.3. Ké hoach dao tao chi tiét
boi tuong tham gia: Toan bg cong nhan bd phan Anod hoa.
Thoi gian dao tao du kién : 2 thang.
Dé xuit ké hoach dao tao chi tiét cho cong nhan nhu bang sau:

Béang 4.23. K& hoach dao tao cong nhan.

" . 2| o Nguoi | Thoi

Hang NOi dung dao tao/ trién | Hinh thirc dao tao/ .
. % . phu gian dy
muc khai trién khai i o
trach kién
1.Khao |- Panh gia nhan thic vé
sat danh chat luong va thao tac | - Phiéu khao sat. C.huyen’ \
g A .o . vién chat | Tuan 1

gia trudc hién tai, kha nang phat | - Google form. lrong
dao tao hién 16i va nhan dién '
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mau sac san pham cua

cong nhan.

- Hop nhom noi bd

2. Xay A 1A A , 2 .
. - Thiét ké ndi dung ly | trién khai.
dung tai L \ ; \ , A
lié0. 061 thuyét va thuc hanh. - Soan thao, tao hinh | Nhom dy | Tuan
iéu, noi ) N . Ny
' . - Xay dung tai liéu + cap | anh, video mo |an 2-3
dung dao N ] o
nhat SOP. phéng va in an tai
tao ‘A
liéu.
. s . - Lap file Excel chia .
3.Lén - Lap ké hoach dao tao ) ] Trudng ..
. . s nhom, linh hoat .| Cuoi
lich dao theo nhom hodc céc ca . . ca san |
. . gitra cac ca dé tranh . tuan 3
tao san xuat. ., , . | Xuat
gian doan san xuat.
- Noi dung co ban vé qua
trinh Anod hoa.
- Tam quan trong cla ¥
thirc c4 nhan trong chat | - T6 chitc cac 1op
luong. (nhén manh) hoc dao tao tai
4. Pao tao | - Muc do anh huong cua | phong hop. . \
A 1e P A LA g an A . A . | Chuyén Tvan 4
ve ly cac y€u to tdc dong dén | - Trinh  chiéu va | p .
f p . _ o vién chat | (Dao tao
thuyét chat luong (Thoi gian, | video md phdng.
) P . | luong theo ca)
chung thao tac,...), nhan manh | - Tuong tac thao
phan nay. luan truc tiép voi
- Céac 16i thuong gip va | cong nhan.
cAch nhan biét.
- Cach xir Iy va phan hoi
v6i cap trén. ..
. - No6i dung vé van hanh \
5. Dao tao ) , I . x Tuan 4
A may moc thiét bi, cac | - Huéng dan truc 2
chuyén R P (Trién
o thong s6 ky thuat. tiép tai cac khu vuc . _
sau k¥ ] ) X ) L .| Truong khai
7| - Cac hudng dan thao tac | lam viéc riéng biét. i
thuat, cac L . P A A .z |ca san | theo
Lo trong qua trinh san xuat, | - Cong nhan truc tiép P .
k¥ nang o o . xuat tung
] dac biét la thao tac tai| thao tac va duoc )
thao tac o \ o nhoém
cac bé rua trén chuyén | theo doi sat sao. i
. £ nho)
san xuat.
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. - K§¥ nang phén biét san . . .
6. Dao tao . ) + | - Thuc hanh truc tiep | Chuyén
A pham dat/ khong dat vé s N p
chuyén . vO1 mau. vién chat
o mau. . . 5
sau ky Lo p . | - Trac nghiém bang | luong + \
5 | - Xt ly tinh huong: mau | . Tuén 5
ndng nhan A o 5 anh . Truong
. léch nhe, mau dam hoac . A ) i
dién mau N - Thao ludn nhom | ca san
. nhat khong 10 rang. . . .
sac o x tinh hudng. xuat
- Ghi nhéan 161 va bao céo.
- Thi kiém tra ly thuyét. PR .
2 o .. |-Phiéu kiém tra + | Chuyén
7. Kiém - Bai kiém tra phan biét . A N p
. . A Thuyc hanh phéan | vién chat
tra va mau that — dat >80% i 7
) . . I biét 10 mau. lugng + N
danh gia méi duge bo tri kiém tra L . , Tuan 6
. ) - Quan sat cong nhan | Trudng
sau dao that. . o i
) . ) thuc hanh va cham | ca san
tao - Bénh gid thao tac thuc 2 .
. diém. xuat
hanh.
- So sanh trugc va A
. Chuyén
P . . sau dao tao. N p
8. Coché |- Theo ddi sau dao tao. R, vién chat
L. R ) o - Bién ban 161 cong N
phan héi | - Cong nhan chu dong . . lugng + | Tuan
. L. nhan tu giai trinh. .
sau dao phan hoi. » ..y | Truong 7-8
o . - Phiéu khdo sat vé .
tao - Khdo sat sau dao tao. . ) ... |ca san
hi€u qud, kho khan B
C o, xuat
va gopy.
- Tong hop cac phan hoi | - Pao tao ngan theo | Chuyén
thyc t€ sau dao tao. quy (Iy thuyét | vién chat
9. bao tao | - Cap nhat néi dung dao | -+thuc hanh). luong + | 3 thang/
dinh ky tao, SOP. - T6 chtic hdi thdo. | Trudng lan
- Cap nhat cac cong nghé | - Kiém tra nhanh sau | ca san
moi. dao tao lai. xuat

Nhim duy tri hi€u qua cai tién sau dao tao, nhom dyu an dé xuét ap dung chinh
sach thudng — phat theo nguyén tic “Cay giy va ca ca rot”. Chinh sach nay gitp khuyén
khich cong nhan tuan thu theo SOP, ¥ thtrc hon trong cong viéc déng thoi rin de hanh
vi sai sot, gop phan giam 131 do con ngudi va ning cao chat luong san pham trong day
chuyén Anod héa. Chinh sach s& tuyén duong va khen thuéng cho nhitng ca nhan, tip
thé ca san xuét thuc hién tot, it vi pham. Nguoc lai, néu vi pham s€ chiu hinh phat vé

diém tich lity khen thudng cudi ndm. Dudi ddy 1a bang chinh sach dugc dé xuit nhu sau:
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Bang 4.24. Quy tic hinh phat chi tiét (Cay gay).

Mirc do Hanh vi cu thé Hinh thirc phat
- Vi pham nho, khong tuin thu tiéu | - Nhic nhé truc tiép, giam
Mirc do chuén cong viéc, 1am roi r6t san pham, | diém tich liy (1-3 diém)
nhe ghi chép chwa diy du hodc sai s6t nho |  tiy mirc do vi pham.
(1-3 diém) khong 1am anh huong nhiéu dén san | - Néu vi pham tai dién sé& bi
pham. nhic nhé cong khai.
) o - Trr diém tich liy (4-6
- Khong tuan thu cac budc quan trong diém)
. iém).

o trong quy trinh lam gidm chat lugng g . . .
Murc 4o , 5 , o | - Viét ban tuong trinh va
. san pham (bod qua budc kiém tra, ty y . .
trung binh s A p bat budc tham gia dao tao,

2 di€u chinh thong so,...). .. .
(4-6 diém) _ o ) nhac lai quy trinh.
- Vi pham I3p lai nhi€u lan trong thang o .
. i - Theo do1 chdt ché trong
du da nhac nho. , . Y
cac ca lam viéc tiép theo.
- C6 tinh bo qua hodc khong tudn thi cac . 2 N
. . - Tre 7-10 diém tich lby
budc quan trong trong quy trinh Anod, . s N
) x. n . . p thuong hodc mat quyén thi
gdy ra 101 nghiém trong dnh hudng dén ) . o
Y . N dua xét thudng cd nam.
chat lugng san pham. ) ) N
fan ) N ) - Canh cao nghiém tic bang
Mure d6 - Vi pham nghiém trong quy dinh an o
< . N p van ban.
nang toan lao dong, 5S gay ra su cO nguy

(7-10 diém)

hiém hodc thiét hai thiét bi.

- Vi pham tai dién nhiéu 1an du da duoc

canh cao va dao tao lai.

- Gay gian doan nghiém trong tién do

san xuat, gdy ton that cho cong ty.

- Co thé ap dung céac hinh
thirc ky luat lao dong theo
quy dinh néu tai pham
nghiém trong (khién trach,
dinh chi, sa thai,...).
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Bang 4.25. Quy tic khen thudng chi tiét (Cu ca rét).

Mirc do Tiéu chi cu thé Hinh thirc khen thuéng
- Tuyén duong cong khai.
- Pat va vuot chi tiéu muc tiéu chat | - Cong 3-5 diém tich liiy (doi
luong da deé ra. vO1 cd nhan).
L. - Co sang kién hoac cai tién quy trinh | - P& xuat tang luong, thang
Xuat sac L . L ,
Anod hoéa gitip tang nang suat, giam | chuec.
chi phi, ndng cao chat lugng on | - Gidy khen va tién thudng
dinh. (bao gdbm ca ca nhan va tap
the).
- Hoan thanh tot nhiém vy duogc giao, ) o
, ) p ) .z |- Cong 1-3 diém tich lay.
dam bdo chat lugng san phdm on N i 5 .
_ - Tién thudéng hoac qua tang
dinh.
) Lo PO .. .. | coOgia tr1 vua phai (co thé 1a
- Tuan thu tiéu chuan cong viéc da N : . . 5
P . A _ tién thudng hang thang hoac
Tot dugc ban hanh, khong vi pham. o
o ) L qua khich 1¢).
- Tham gia tich cuc cac budi dao tao o o
A oL - Puogc uu tién xét duyét cac
nang cao k¥ nang. . ) i A
A o chinh sach thudéng chuyén
- Tuan thu day da cac noi quy, quy A 5 . . .
_ . A . mon hodc thuéng hiéu suat.
dinh an toan lao dong va 5S.
o oz . | - Giay khen dot xuat.
- Xu 1y kip thoi sy c6 bat thuong, gop a . , .
A, A - Tién thudng tuong Ung gia
Khen phan giam thiét hai. L )
A Ca I .. | tridong gop.
thuong dot | - Hoan thanh xuat sac nhiém vu dot A A
. p ) ) - Tuyén duong trong cudc hop
xuat xuat, dy an nho. R y .
) . o bd phan hodc trong cac su
- DPugc danh gia cao bdi quan ly. o
kién cong ty.

Két luan: Viéc trién khai ké hoach dao tao bai ban, phan theo tirng hang muc cu

thé két hop véi chinh sach thudng phat rd rang ky vong gép phan nang cao ning luc lao

dong clia cong nhan, giam thiéu sai sot trong qué trinh san xuat. Giai phap nay khong

chi cai thién chit lugng san phim ma con gop phan xay dung méi truong 1am viéc ky

luat va hiéu qua hon.
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4.4.2. Pé xudt gidi phdp bo sung quy trinh kiém tra dp bam mau
4.4.2.1. Ly do chon giai phap

Hié¢n tai, bd phan chua thiét 1ap quy trinh kiém tra d6 bam mau sau qué trinh
Anod. Céac diu hiéu bét thuong trong qua trinh san xuit khé dugc phat hién sém, din

dén khong xtr Iy kip thoi, nguy co phat sinh 16i bong mau ting cao.

Do d6, dé xuat ap dung phuong phap thir nghiém co hoc Tape Test (ASTM
D3359 - Standard Test Methods for Rating Adhesion by Tape Test) dé kiém soat qua
trinh theo hudng phong ngira, gitip phat hién sém cac nguy co tiém an vé do bam dinh,

tir 46 dua ra hudng diéu chinh kip thoi trudce khi 18i lan rong, kho kiém soét.
4.4.2.2. Phwong phdp thir nghiém Tape Test (ASTM D3359)

Phuong phap Tape Test theo tiéu chuan ASTM D3359 14 mot phuong phap don
gian nhung hiéu qua dé danh gia dinh tinh (hoic ban dinh luong) d6 bam dinh cta 16p
phu 1én bé miat nén. Nguyén 1y co ban ctia phuong phap nay 13 st dung bang dinh c6 do
bam dinh tiéu chuan dé dan 1én bé mit 16p phu, sau d6 g& bé mot cach nhanh chong.
Luong vat li€u 16p phu bi bong ra va bam vao bang dinh s€ dugc quan sat va so sanh

v6i cac tiéu chi danh gia dugc quy dinh trong tiéu chuan.
Phuong phap Tape Test bao gom hai loai chinh:

— Phuong phap A (X- Cut Test): Phuong phap nay tao ra mot vét cit hinh chir "X"
xuyén qua 16p phi dén nén. Bang dinh dugc dan 1én vét cat, va khi g bo, luc
dinh s& tdc dong lén cac canh cua vét cat. Luong 16p phu bi bong troc tai khu vuc

nay phan anh d¢ bam dinh.

— Phuong phép B (Cross Cut Test): Phuong phap nay tao ra mot mang ludi cac vét
cit nho xuyén qua 16p phii dén nén, tao thanh nhiéu 6 vudéng nho. Bang dinh dugc
dan 1én mang Iudi nay, va khi go bd, luc dinh tac dong 1én cac canh cua cac 6
vuong. Phan trim dién tich 16p phu con lai trong cac 6 vudng sau khi g& bang

dinh duoc dung dé danh gia d6 bam dinh.
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Method A: X — Cut Test Method B: Cross — Cut Test

Hinh 4.8. Phan loai cac phuong phap Tape Test.
Tién hanh so sanh hai phwong phap nhu bang sau:

Bang 4.26. Tiéu chi so sanh cac phuong phap Tape Test.

Tiéu chi X-Cut Test (A) Cross Tape Test (B)
. . N Cat ludi 6x6 hodc 11x11 6
Céch thyc hién | Cat hai duong chéo hinh chit X A
vuong
Dién tich kiém 7 L i ,
. Nho (chi 4 gbce tai tam chir X) Lon (toan by mang ludi)
ra
. ox Lo Cao (phat hién bong tréc cuc
D0 nhay Thap (d€ bo sot khuyét diém)

bo)

Thang danh gia | Pon gian (Pass/Fail hoac 0-5A) | Pon gian (Pass/Fail hodc 0-5B)

Do day phu hop L6p phu day (>10um) Lép phtt mong (<10um)
Uu diém Nhanh Do chinh x4c toan dién
Nhuge diém Kho phat hién bong trong nho Tén thoi gian cit ludi

Sau khi danh gia, dé xuét 4p dung phuong phap B cho quy trinh kiém tra d6 bam
mau sau khi Anod (d6 day trung binh 7.5 £+ 0.5 um), phuong phap nay c6 thé kiém tra

dugc trén bé mat v6i d6 chinh xac cao hon so v6i phuong phap A.
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4.4.2.3. Danh gia tinh kha thi cua phwong phap

Dé dam bao viée trién khai phu hop véi didu kién thuc té cong ty, tién hanh danh
gia tinh kha thi cua phuong phap nay trén cac khia canh: Chi phi, Ky thuat, Nhan luc,
Kha ning tich hop quy trinh va tiéu chuin héa. Sau diy 1a bang danh gia tinh kha thi:

Béang 4.27. Banh gia tinh kha thi ctia Tape Test.

Khia canh Danh gia

- Dung cu don gian (dao cit, bing keo chuan, kinh lap) => Chi phi
thap, pht hop trién khai thir nghiém.

Chi phi o ,
- Khong can dau tu may moc => Tiét kiém ngan sach va thoi gian.
- Phuong phap don gian, thao tic thii cong, khong can thiét bi
o chuyén dung => D& dang trién khai.
K¥ thuat . N N \ N
- Ap dung theo tiéu chuan ASTM D3359 => PBam bao do tin cdy
va tinh chuan hoa cao.
- C6 thé str dung nhan vién hién c6 => Khong can thué chuyén gia,
tiét kiém nguén luc.
Nhan luc

- Pao tao dé dang trong thoi gian ngan => Nhanh chong trién khai,

duy tri quy trinh kiém tra.

- C6 thé thuc hién sau cong doan 1ap 16 mang => Khong lam gian
Tich hop quy | doan san xuét, khong thay doi quy trinh hién tai.
trinh - C6 thé kiém tra ngau nhién theo 16 => Giit nhip d6 san xuat 6n

dinh, dé kiém soat.

- Co thé dé dang xay dung SOP => Gitp nhan vién thuc hién dong
Kha nang tiéu nhat, giam sai sot.

chuan hoa - DBéanh gi4 két qua bang ti€u chi rd rang => Pon gidn hoda viéc ra

quyét dinh kiém soat.

=> Phuong phép Tape Test c6 tinh kha thi trén nhiéu khia canh. Vi vay, phu hop dé
trién khai thyc hién trong cong ty nham kiém soat va ning cao chat luong quy trinh
Anod.

4.4.2.4. Dung cu cin thiét

— Dao cit ludi tiéu chuan: 6 ludi (tao ludi 6x6) hodc 11 ludi (11x11), khoang cach
1-2 mm giita cac vét cit voi chit liéu thép cimg, goc ludi 30° (dam bao cit xuyén

16p anod ma khong 1am hong nén).
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— Bang dinh: Loai 3M Scotch 600 (dd bam trung binh).

— Kinh lap/phéng dai: Dé quan sat ving bong troc (d6 phong dai 5-10X).

Scotch b=
Transparent ..

=

sc(,tc'.‘. . o200

'l:ransparent Tape

Hinh 4.9. B0 dung cu Cross — Cut Test.
4.4.2.5. Quy trinh thuwc hién
Buéc 1: Chuin bi bé mit
— Lam sach béng con dé loai bo dau, bui.
— Pé kho ty nhién hoic sdy kho trude khi cit.
Budrc 2: Cit lwéi

— Dung dao cit tao ludi 6x6 6 vudng (c6 thé cat tao ludi nhé hon tiy theo kich

thudce linh kién). Néu bé mat cong c6 thé chia nhé thanh nhiéu ving dé cat.

— Ap lyc cat: Bu manh dé xuyén qua 16p Anod, nhung khong lam xudc nén kim

loai.

— Khoang cach cit Imm.
—  Goc cat: 45° so voi bé mit.

Budc 3: Dan bang dinh
— Dung bang dinh 3M 600 déan phu toan b vung ludi.
— Dung ngén tay hodc dung cu ép chat dé loai bo bot khi.
— Gilr bang 60 - 90 gidy trudce khi boc.

Budc 4: Boc bang
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— Béc nhanh (1-2 gidy) theo goc 180°.
— Quan st ving bong tréc bang kinh lap.
Budc 5: Panh gia két qua

— Quan sét trén bé mit linh kién: kiém tra mtc do bong tréc 16p phu trong ving
cit, sir dung thang diém theo tiéu chuan ASTM D3359.

— Quan sat bang keo chi 1 phu: néu c6 16p phit dinh vao bang keo thi co thé 16p

phu d3 bong, nhung két luan van dua vao bé mit linh kién.
— Két hop str dung kinh lap dé kiém tra bé mat.

— Két qua danh gia cudi cung phai dya vao tinh trang bong troc trén bé mat sau khi

boc bang keo.
Bang 4.28. Tiéu chuan danh gia do bong.
Piém M5 ta Minh hoa
5B Vét cat hoan toan nhén, 1
khong ¢6 cdc mang bong ra. T 1'
TN
Bong tréc nhé doc theo cac IF . 1
A, & CA s .
4B | canh vét cat, dién tich bong = ; Il'_"lj.. ]
< 5%. HEEE
AR
2 1)
. . £ b | ;‘
1 5 8 T
3B | Bong troc 5-15%. T _F.‘L -
N _,-I);T.;‘J :
1l

2B | Bong troc 15-35%. — N —H T
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Piém M6 ta Minh hoa

1B | Bong troc 35-65%.

Bong troc > 65% hodc

bong toan bo.

0B

— Trong thuc té san xuat, murc tir 3B trd 1én dugc xem la dat va chuyén sang cong
doan tiép theo vi mirc nay chi cho thiy 16p phil bong nhe, dudi 15% dién tich

ving cat, khong anh huong dang ké dén chat lugng va chirc nang cia linh kién.

— Nhitng muc thap hon 3B sé& duoc xem 1a khong dat, can danh gia k¥, phan loai
va xu 1y linh hoat.

4.4.2.6. Pé xudt ké hoach trién khai
Ké hoach chi tiét dé trién khai phuwong phap nay nhu sau:

Bang 4.29. Ké hoach trién khai phuong phap Tape Test.

N A Nguoi phu o
STT | Hang muc Noi dung cong viéc trich Thoi gian
rac

Chuanbi |- Bb dung cu Cross - Cut Test. Phong mua

1 A s Tuén 1
vat tu - Con vé sinh. hang
- bao tao quy trinh ASTM
D3359 phuong phap Cross
. Cut Test.
Pao tao , . \
2 - Thuc hanh cat lu6i, dan bang QA/QC Tuén 2

nhan vién x
keo trén mau thu.

- Phan biét cac mtrc danh gia tur
0B - 5B bang hinh anh mau.
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- Quy dinh tan suat kiém tra.
Xay dyng |- Xay dung tiéu chuin chap B¢ phan ky
3 tiéu chudn | nhén va hanh dong. thuat Tuén 3
cong viéc | - Xay dung huéng dan danh QA/QC

gia kém hinh a&nh minh hoa.

Ap dung | - Test thir 50 Spool. San xuat

, ‘A ) \ A A Tuan 4
thir - Diéu chinh quy trinh néu can. QA/QC

- Bua phuong phap Tape Test
Ap dun vao quy trinh. .
5 P EUhS auy . QA/QC Tudn 4
chinh thtc | - Ghi nhdn két qua kiém tra

moi 10.

DPéanh gia | - Danh gia két qua sau 1 thang QA/QC
hi¢u qua ap dung. Sau 1 thang

6 B6 phan k¥

sau khi 4p | - Thu nhap phan héi va diéu ap dung
thuat

dung chinh néu can.

Do Tape Test 1a phuong phap phap kiém tra mang tinh chat pha hay, nén kiém
tra 100% la khong kha thi. Phuong phap nay dugc ap dung nham kiém soat 6 bam dinh

ctia 16p mau sau Anod héa chir khong phai 1a cong cu phat hién 16i bong mau da xdy ra.

Viéc chon mau ngiu nhién theo 16 gitp kiém soat duoc nhirng bat thuong trong
qua trinh, gitp phat hién cac dau hiéu bat thuong va xtr Iy kip thoi, ngin ngira trude khi
16i lan rong khi chuyén sang cac cong doan khac hoic dén tay khach hang. Bang dé xuat

tan suat kiém tra Tape Test, tiéu chudn chap nhan va hanh dong nhu sau:
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Bang 4.30. Tan suat kiém tra Tape Test.

Quyméo 16| S6lwong |Ty I8 kiém N oz
STT | | B x Tan suat kiém tra
san xuat |mau (Spool) | tra (%)
<100 san Kiém tra ngdu nhién mdi 16. D& xuit
1 2 5 Spool 5% - SN U SISy SN
pham chon mau ¢ dau va cudi 16 dé kiém tra.
101 — 300 Lay mau ngau nhién theo 16. D& xuit
2 . . 8 Spool 2.5% -4% | 1dy miu tir cac mé riéng biét dé phan
san phim R C
anh toan dién chat luong qua trinh.
, Kiém tra ngau nhién mdi 16, chia nho
> 300 san . ) L L
3 h3 10 Spool 3% ra tung batch, tranh doi hoan thanh tat
am ,
P cd mdi kiém.

Bang 4.31. Tiéu chuan chip nhan va hanh dong.

Két qua thir nghiém

Hanh dong xir ly

4B - 5B

tiép theo.

- Pat chuén, ghi chép két qua va chuyén sang cong doan

3B

- Tién hanh kiém tra 3 mau khac cung 16. Néu >2 Spool
3B, danh gi4 1a ¢6 nguy co tiém an.

- Giir lai mau 16 dé ddi chiéu, dong thoi danh gia cac
thong s6 quy trinh dé phat hién bt thuong.

- Khong can ding toan bd san xuat, tién hanh theo ddi 16
san xut ké tiép.

0B -2B

- Tam dung san xuat 16 hang, khong can dung san xuat
toan bd.

- Lay mAu dai dién 3-5 san pham trong 16 ké tiép dé kiém
tra. Néu 16 sau van c6 0B-2B, yéu cau tam ding san xuat
va diéu tra nguyén nhan hé thong.

- Bado cdo bd phan k¥ thuat, QA/QC.

- Thyc hién ki€m tra mé rong dé danh gia muc do.
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Két luéin: Phuong phap Tape Test duoc dé xuit nham ting cudng kha ning kiém
soat chat luong trong qua trinh Anod héa. Viéc ap dung phuong phap ndy can duge xem
xét va thir nghiém thém dé danh gia hiéu qua thuc té trong diéu kién san xuat ciia cong
ty.

4.4.3. Thwe nghiém thong so ky thudt theo phwong phdp Taguchi

Qua qua trinh khao sat thuc té va phan tich nguyén nhan, nhan thiy quy trinh san
xuét hién tai thiéu ké hoach trién khai thuc nghiém h¢ théng cho viéc diéu chinh céc
thong s ki thuat. Cong nhan thudng tu diéu chinh thong sé mot cach khong hé thong
dan dén qua trinh thiéu kiém soat, 1am ting ty 1& 15i va anh hudng dén chat luong san

pham.

Nham giai quyét van dé nay, nhém du an tién hanh chon ap dung phwong phap
thue nghiém Taguchi dé xay dung ké hoach thir nghiém khoa hoc, tim ra bd thong sé tdi

vu nhét giup 6n dinh qua trinh va ning cao chat luong san pham.

4.4.3.1. Xdc dinh tiéu chi dinh gid, nhdn t6 anh hwéng dén chit liwong sin
phim

Tiéu chi danh gia: 6 day mang s& duoc lya chon mic du khong phai 13 16i cubi
cung, n6 1a mot dac tinh k¥ thuat quan trong phan anh sy on dinh va hiéu qua cua qua
trinh Anod. Néu bo thong $6 k¥ thuat khong on dinh, do day mang sé bién dong, [am

tdng nguy co xuat hi¢n cac 101 bong mau, ddm nhat mau, tham chi la ca nhiing 161 khac.

=> P§ day mang duoc chon lam tiéu chi chinh dé danh gid hiéu qua céc thi

nghiém va toi uvu héa théng s ky thuat.
Céc nhan t6 chinh anh huéng:

— Nhiét do Anod (°C): Nhi¢t do anh hudng dén tdc @6 phan ung héa hoc trong
bé Anod, tir 46 quyét dinh d6 day 16p mang tao thanh.

— Dién ap (V): Dién ap cung cap ning luong cho qué trinh Anod, anh huéng

tryc tiép dén toc d6 hinh thanh mang va do dong déu cua 16p oxit.

— Thoi gian dién phan (Phut): Thoi gian xir 1y trong bé Anod quyét dinh luong

mang duogc tao ra, kéo dai thoi gian thuong lam tang d6 day mang.
Céc muc thi nghiém dugc xay dung nhu ¢ bang dudi day dya trén:
— BO thong ) dang sir dung hién tai ( Muc trung binh).

— Diéu chinh thyc té cua cong nhan.
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— Kha ning k¥ thuit cho phép cua thiét bj va quy trinh.

Bang 4.32. Gia tri cic nhan tb trong thuc nghiém.

Mirc do .
Thir tre do Khoang Keét qua
Nhan to R A
ty Thip | Trung binh Cao thay doi dau ra
1 Nhiét do (°C) 19 21 23 2 Py day
2 Dién ap (V) 11 13 15 2 mang
_ Anod dat
Thot gian ,
3 20 25 30 5 chuan
(phut)

Céc yéu tb gay nhifu: Chat luong nguyén vat liéu, nhiét do méi truong xung
quanh, may moc, con nguoi,. ..

4.4.3.2. Lwa chon bdang truc giao, ma trdn quy hoach thwc nghiém

Trong nghién ctru danh gia anh hudéng ctia cac thong sb k¥ thuét nhu: Nhiét do,
Dién ap, Thoi gian dén d6 day mang sau khi Anod. Néu quy hoach thuc nghiém toan
phan ta can N = 3% = 27 thi nghiém. Pdi véi thuc nghiém Taguchi ta chon ma tran quy
hoach truc giao L9 véi N = 3371 =9 thi nghiém. Mdi thi nghiém duoc 1ap lai n = 10 lan
do do day 16p mang.

Viéc xac dinh ty 18 S/N (Signal — to — Noise) dong vai tro danh gia ca chat luong
va d6 6n dinh cua quy trinh. Khi tién hanh 9 thi nghiém theo ma tran L9, mdi thi nghiém
s& cho cac két qua vé do diy mang Anod. Trong qua trinh Anod, do day mang co tiéu
chuan k¥ thuat 7.5 + 0.5 pm nén muc tiéu khong phai 1am cho gié tri trung binh cang
16n hay cang nhé, ma 1a duy tri o diy ¢ gan mirc tiéu chuan va 6n dinh nhét. Vi vay,
nhém du an lya chon cong thue ty 1€ S/N theo dang Nominal is Best nhu dudi day.

Ty 18 S/N ciing s& dinh lugng mitc d6 anh hudng cua timg thong sé riéng 18, loai
b6 tac dong cua yéu td gy nhibu, xac dinh t6 hop thong sd vira dat chit luvong cao vira
6n dinh.

52

y
= 10 loglo( S_2
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Trong do:

— S/N: Ty sb tin hiéu/ nhidu (Signal — to — Noise).

— ¥ : Gia tri trung binh d¢ day.

— s%: Phuong sai thé hién do bién dong trong qua trinh.

Ty 1€ S/N cang 16n thi dac tinh nhan duoc cang tHt.

Bang 4.33. Ma trin quy hoach véi cac két qua thyc nghiém.

Nhén td MAu (um)

N | Nhiét | Dign | Thoi

ap | ap | gan | 1 | 2 |3 | 4| 5|6 |7 |89/ 10

(°C) | (V) | (phut)
1 19 | 11 20 |73|74|74|75(81|75(73(74|72]|76
2 19 | 13 | 25 |74|73|69|74|69|75|76|76|75|75
3 19 | 15 30 |75(75(75(73(76|74|75|76|8.1]|75
4 21 | 11 25 7506975757674 |74|76|74|69
5 21 | 13 30 [75(72(75(68(73|77]73|7.6|74]7.6
6 21 | 15 | 20 |74 |74|74|69|76|73|74|76|75|75
7 23 | 11 30 [76|74(73(74(76|76|72|75/|7.8]7.5
8 23 | 13 | 20 |74[71|75|76|75]69|75|74(75|6.9
9 23 | 15 | 25 |73(73|75|74|75]69|7.6|76]|7.7|7.5

Két qua: Bat ké loai didc tinh nao, S/N Ratio cang cao, hé théng cang on dinh (it

bién d6ng) va chinh x4c (gan gia tri myc tiéu).

Dé danh gia anh hudng cia cac yéu td dau vao (Nhiét do, Dién ap, Thoi gian)

dén két qua dau ra do day mang Anod, nhom dy 4n tién hanh ap dung phén tich gia tri

trung binh (Analysis of Means — ANOM) va ty sd tin hiéu/nhiu (Signal — to — Noise

Ratio — S/N) trong khuén khd phuwong phap Taguchi.
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— Phan tich gi tri trung binh (ANOM) gitp xac dinh murc ndo cua ting nhén t6
cho két qua tot nhit vé d6 day mang Anod.

— Phan tich S/N Ratio gitp danh gia d6 6n dinh (it bién dong) cua két qua tai mdi

murc cua timg yéu to.
4.4.3.3. Phan tich két qua thuc nghié¢m
Két qua phan tich Taguchi trén phan mém Minitab dugc thé hién ¢ cac bang sau:
% Két qua thi nghiém Taguchi theo ma trin L9
Duéi day 1a két qua Mean va S/N Ratio sau khi phén tich dit liéu gbc ban dau:

Bang 4.34. Két qua S/N va Mean theo ma tran L9.

Nhan tb Két qua
N
Nhiét do (°C) | Dién ap (V) | Thaoi gian (phut) SNRA MEAN
1 19 11 20 29.5192 7.47
2 19 13 25 29.0696 7.36
3 19 15 30 31.0268 7.55
4 21 11 25 29.1030 7.37
5 21 13 30 29.0691 7.39
6 21 15 20 31.3640 7.40
7 23 11 30 32.7345 7.49
8 23 13 20 28.9136 7.33
9 23 15 25 30.3252 7.43
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<% Phén tich theo ty s6 tin hiéu/ nhiéu
Két qua phan tich Minitab cho ra bang phan héi va biéu d6 nhu sau:

Bang 4.35. Phan hoi vé ty sb tin hiéu/ nhidu.

Level Nhiét do Pién ap Thoi gian

1 29.87 30.45 29.93

2 29.85 29.02 29.50

3 30.66 30.91 30.94
Delta 0.81 1.89 1.44
Rank 3 1 2

V6i muc tiéu toi uu hoa do 6n dinh ciia qua trinh (giam nhiéu), két qua bang phan
hoi cho thay:

— Pién ap (Delta = 1.89, Rank = 1) ¢6 anh hudng 16n nhat dén SN Ratio, voi mirc
Level 3 (30.91) cho ra két qua t6t nhat.

— Thoi gian (Delta = 1.44, Rank = 2) ¢6 anh hudng dang ké, muc Level 3 (30.94)
t6i wu hon.

— Nhiét d6 (Delta = 0.81, Rank = 3) anh hudng it nhat nhung mirc Level 3 cho SN
Ratio cao nhat.

=> Pién ap 13 yéu t6 c6 muc do anh huong 16n nhéat dé cai thién d6 6n dinh qua

trinh, v&i gia tri cao nhat & Level 3. Thoi gian nén duogc duy tri & mutc Level 3 dé dat

SN Ratio tdt nhat. Nhiét do cling nén dugc chon ¢ Level 3.
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Main Effects Plot for SN ratios
Data Means
MNhiét do Bién ap Théi gian
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Hinh 4.10. Biéu do anh huéng chinh dén SN Ratio ctia 46 day mang.

Nhiét d: Biéu do cho thay nhiét ¢ 23°C cho ty s SN cao nhat (~30.67), chimng
t6 két qua & mirc nay vira gan gia tri muc tiéu vira 6n dinh. Mirc 21°C cho ty s6 SN thap
nhat (~29.85), ttc 14 bién dong 16n hon. Do d6, nén chon nhiét d6 23°C dé giam 16i bién
dong do day.

Dién ap: 13 yéu t6 c6 anh hudng manh nhat dén ty sé SN (A = 1.89). Muc 15V
cho ty s cao nhat (~30.91), trong khi mirc 13V thap nhét (~29.02). Diéu nay chimg
minh rang ting dién ap khong chi gitip ting do day ma con ting su 6n dinh. Do d6, 15V
la mtrc dién &p nén lya chon.

Thoi gian: Thoi gian 30 phut c6 ty sb SN cao nhét (~30.94), nghia 1a két qua it
bién dong va gan voi muc tiéu. Trong khi d6, mirc 25 phut cho ty sb thip nhit (~29.5),
thé hién két qua khong 6n dinh. Nhu vy, 30 phut 1a mirc thoi gian toi wu cho ca gia tri
trung binh va tinh 6n dinh.

Két ludn: Dbi chiéu v6i bang phan hoi => Muc thong s6 dé t6i wu d 6n dinh
qua trinh theo thir ty mirc d6 anh hudng ciia cac yéu td nhu sau: Pién ap (15V), Thoi
gian (30 phut), Nhi¢t do (23°C).

¢ Phaén tich theo gia tri trung binh d§¢ day mang

Két qua phan tich Minitab cho ra bang phan hoi va biéu do nhu sau:
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Bang 4.36. Phan hoi vé gia tri trung binh.

Level Nhiét do Pién ap Thoi gian

1 7.460 7.443 7.400

2 7.387 7.360 7.387

3 7.417 7.460 7.477
Delta 0.073 0.100 0.090
Rank 3 | 2

V&i myc tidu toi wu hoa gia tri trung binh ctia qua trinh, két qua tir bang phan hoi

cho thiy:

— Dién ap (Delta =0.100, Rank =1) va Thoi gian (Delta =0.090, Rank =2) c6 muc

d6 anh hudng 16n nhat, trong do:

e Dién ap cho gia tri cao nhat & Level 3 (7.460).
e Thoi gian cho gié tri cao nhat & Level 3 (7.477).

— Nhiét d6 (Delta =0.073, Rank =3) it anh huéng hon, Level 1 va Level 3 gan nhu

tuong duong, khong khac bi¢t qua 1om.

=> D¢ tdi uu hoa gia tri trung binh, nén chon Pién ap Level 3 va thoi gian Level 3.

Trong khi do, nhiét do khong co su khéc bi¢t 1on gitra cadc murc, wu tién Level 1

dé dat duoc gia tri cao nhat.

SVTH: Pham Hong Linh

GVHD: ThS. Trin Minh Tri

80




Ap dung Six Sigma nham ndng cao chdt heong linh kién Spool trén ddy chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

Main Effects Plot for Means
Data Means
Nhiét do Dién ap Thei gian
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Hinh 4.11. Biéu d6 anh hudng chinh theo gia tri trung binh.

Nhiét do: Khi nhiét do thay ddi tir 19°C — 21°C, gia tri trung binh d§ day mang
giam tir khoang 7.46 pm xudng 7.39 pm. Khi ting tiép 1én 23°C, d6 day tang nhe trd lai
khoang 7.42 pm => Mirc 19°C cho két qua t6t nhat. Mtrc anh hudng cia nhiét d tuong
d6i nhe, nhung van c6 su khac biét giita cac mic.

bién 4p: Khi dién &p ting tr 11V —13V, d6 day mang gidm manh nhung khi
tang tiép 1én 15V, d6 day ting manh va cao nhét trong cac mirc => Muc 15V cho két
qua tt nhat.

Thoi gian: Theo quan sat biéu d6, do day mang tang dang ké khi tang tir 25 phut
— 30 phut va cao nhat trong cac mirc => Mirc 30 phut 14 t6i vu.

Két luan: Sau khi doi chiéu => Mtic thong s6 mirc thong s6 dé tbi vu gid tri trung
binh d¢ day mang theo thit tu mirc do anh huong cua cac yéu tb 1a Pién ap (15V), Thoi
gian (30 phut), Nhi¢t do (19°C).

¢ Luwa chon mirc thong so toi wu

Trong phuong phap thiét ké thyc nghiém Taguchi, viéc xac dinh mic thong s6
t6i wru thuong dua trén hai tidu chi: gia tri trung binh (Mean) va ty s6 tin hiéu/ nhiéu S/N.
Tuy nhién, theo triét 1y ctia Taguchi, ty s6 S/N thudng duoc vu tién hon vi nd phan anh
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kha ning chéng chiu ctia hé thdng trudce cac yéu td nhiéu (noise) trong diéu kién thyc té
san xuat.

Cu thé, ty s& S/N cho thay mirc do 6n dinh ctia qua trinh: gia tri S/N cang cao thi
d6 dao dong cua két qua cang thap, gitp quy trinh san xuat on dinh hon va it phat sinh
16i. Trong khi d6, gia tri trung binh chi thé hién xu hudng két qua tiém cin muc tiéu ma
khéng phan anh muc d6 bién dong.

=> Trong cic truong hop ma két qua phan tich Mean va S/N Ratio cho ra cac
muc thong s6 khac nhau, can wu tién lya chon muc thong s6 tdi wu theo S/N Ratio.

Duéi day 1a bang két qua tong hop:

Béng 4.37. Két qua lya chon mirc thong sé cudi cliing.s

Yéu to Mkt t6i wu (Mean) | Mikc toi wu (SN Ratio) | Dé xuat lwa chon
bién &p 15V 15V 15V
Thoi gian 30 phut 30 phut 30 phut
Nhiét do 19°C 23°C 23°C (Uu tién S/N)

Viéc lua chon cac mirc thong s6 trén nham muc tiéu nang cao do 6n dinh cua 16p
mang Anod, tir d6 giam thiéu 16i vé bong mau, ddm nhat mau va cai thién chat luong
tong thé cua linh kién Spool. Viéc lua chon theo tiéu chi S/N ciing phit hop véi muc tiéu
ctia du 4n ban dau.

Du chua c6 diéu kién dé kiém chirng thuc nghiém, nhém du 4n van xéac dinh dugc
t6 hop thong s6 t6i wu thong qua Taguchi, véi gia dinh rang khi 4p dung vao thuc té s&
gitip giam bién dong qua trinh va tang ty 18 dat yéu cau vé d6 day mang. Viéc chay kiém
chtng s& duoc tién hanh trong nhitng giai doan tiép theo khi c6 du diéu kién vé thoi gian

va san xuat.
4.5. Giai doan Kiém soat (Control — C)
Muc tiéu: Kiém soat nham duy tri két qua cai tién, duy tri sy on dinh cta qua
trinh san xuat, phat hién sém nhitng sai léch va phan ung kip thoi.
4.5.1. K& hoach kiém sodt (Control Plan)

K& hoach kiém so4t la cong cu trung tdm cua giai doan nay, dung dé theo doi cac

dic tinh quan trong da duoc cai tién. Dudi day 1a bang ké hoach chi tiét:
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Bang 4.38. Ké hoach kiém soat.

Pic tinh kiém | Tiéu chuén Dung cu TAn suit Nguwoi phu
soat chip nhén trach
Do day mang ) o Mbi 30p/ ngau
7.5+0.5 um | May do do day N ~ QC
Anod nhién 3-5 mau
Do bam dinh Ngau nhién 3-5
. 3B-5B Cross Cut Test . QC
mau mau/ 16
Dién 4p Anod L . Truong ca
] 15V May bién ap Lién tuc ] P
hoa sdn xuat
Thoi gian Anod , N - i ) )
hé 30 phut Dbong ho Timer Lién tuc Cong nhan
6a
Nhiét d6 Anod 2 x. . Truong ca
] 23 °C Nhiét ké Moi sau 1 gio ] P
hoa sdn xuat
Checklist thao \ \
Thao tac cong o ] o Hang ngay + | Truyong ca
ha Tuan thu SOP | tac + Danh gia ) i
nhan ) ; san xua
dao tao dinh ky | 1angquy

Dé danh gia va duy tri két qua cai tién con nguoi thong qua viée thuc hién nhiing
bai kiém tra danh gia dinh ky hang quy. Viéc thuc hién kiém tra sé dugc phu trach béi
nhan vién QC va trudng ca san xuit. Biéu mau sau day duoc thiét 1ap nham dam bao

tinh khach quan va minh bach trong kiém soat.

Bang 4.39. Phiéu danh gia dao tao dinh ky hang quy.

PHIEU PANH GIA PAO TAO PINH KY

B0 phén V-145

CONG TY TNHH DAIWA Tén nhan vién

VIET NAM M3 s6 nhan vién

Thoi gian danh
gia

A. Panh gia vé Iy thuyét
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Cau hoi bapan A| DPipanB [Papan C| Chon

Piém ..../10 (Pat: > 8 diém)

B. Panh gia vé thue hanh

No1 dung danh gia thao tac Danh gia (Pat/ Khong dat) Ghi chu

XEP LOAI: PAT/ KHONG PAT
Nguwoi danh gia
(Ky tén)

Ngoai viéc danh gia ly thuyét va thyc hanh, phiéu danh gia dao tao dinh ky con
danh riéng mot phan dé thu thap y kién cong nhan dé néu 1én cac khé khan, gop y hoic
dé xudt cai tién trong quy trinh dao tao va thao tac thuc té. Cac phan hdi duoc téng hop,
danh gia giri vé bd phan QA/QC hoic k¥ thuat. Néu thuc sy hop 1y va can thiét, can diéu
chinh lai ndi dung dao tao ¢ ky tiép theo hodc cap nhat SOP, hudng dan thao tac phu
hop véi thuc té.
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Co ché phan hoi nay nhu mot vong tron cai tién lién tuc, giup nang cao hiéu qua
dao tao, tang su tham gia cia cong nhan vao cong tac cai tién chat luong va duy tri sy

on dinh ctia qua trinh san xuét.
4.5.2. Chudn héa quy trinh kiém tra dp bam dinh mau

Sau khi b6 sung quy trinh kiém tra d6 bam dinh mau vao quy trinh hién tai, SOP
duéi day dugc xay dung dé huéng dan thuc hién kiém tra mot cach thdng nhat, dam bao

qua trinh 6n dinh trude khi chuyén sang cong doan tiép theo.
4.5.2.1. Muc dich va pham vi sir dung

SOP duoc xay dung nhim dam bao kiém soat chat luong bé mit Spool thong qua
quy trinh kiém tra d6 bam dinh méau, nham duy tri do bén mau, giam nguy co phat sinh
16i, dap tng yéu cau cua khach hang. SOP 4p dung cho tit ca cac san pham linh kién
Spool sau budc lap 16 mang va sdy kho, tuan thu theo tiéu chuan ASTM D3359 (Cross
Cut Test).

4.5.2.2. Trach nhiém

Céc bén lién quan dén SOP c¢6 trach nhiém cu thé nhu sau:
— (CoOng nhan san xudt: Thyc hién kiém tra d6 bam dinh va ghi nhan két qua.
— Truong ca san xuat: Gidam sat qué trinh kiém tra va xir 1y san pham 13i.

— BO phan QC: Thuc hién danh gia dinh ky viéc tuan thu quy trinh kiém tra cia
cong nhan. H tro phén tich khi phat hién van de.

— B0 phan QA: Quan 1y va luu trit SOP va cap nhat dinh ky hodc c6 sira doi.

— BO phan k¥ thuat: HS trg phan tich k¥ thuat khi phat hién van dé, tham gia qué

trinh cai tién quy trinh.
4.5.2.3. Co so xdy dung SOP
Quy trinh kiém tra d6 bam dinh mau duoc xay dung dua trén cac yéu td sau:

— Céc tiéu chuan k¥ thuat, phuwong phap thir nghiém di duoc cong nhén (tiéu chuin
ASTM,...).

— Két qua ctia qua trinh thr nghiém miu ban dau.
— Quy dinh ndi bd: Tuan thi quy trinh kiém soat chat lrgng hién hanh cta cong ty.
4.5.2.4. Xay dwng bdng tiéu chudn cong vigc

Dudi ddy 1a noi dung chi tiét bang tiéu chudn cong viée chi tiét dugc xdy dung:

SVTH: Pham Hong Linh GVHD: ThS. Trin Minh Tri 85



Ap dung Six Sigma nhdam ning cao chat lwong linh kién Spool trén day chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

Bang 4.40. Bang tiéu chudn cong viéc kiém tra d6 bam dinh mau.

CONG TY TNHH DAIWA VIET NAM

BANG TIEU CHUAN CONG VIEC

CONG POAN

Ngay phéat hanh: 02/06/2025

KIEM TRA PQ BAM DINH MAU

Xac nhan Kiém tra Nguoi lap

Tén san phim SPOOL

A. Phuwong phap lam viéc Dung cu

Ghi chu

1. Chuén bi dung cu

2. Kiém tra bé mat Spool

3. Dung dao cit ludi 6x6 6 B0 dung cu
vuodng Cross Cut -
Test

4. Dén bang dinh 3M 600

1én vung ludi

Biéu mau
5. Béc bang kiém tra

6.Quan sat két qua

7.Ghi két qua vao bi€éu mau

kiém tra

Chon dung loai dao cit.

Lam sach bang con va dam bao linh

kién kho rao.

Khoéng cach cat Imm, Géc cat 45° so

vO1 bé mat.

Ep chit d¢é loai bot khi, gitr chat 60-
90s.

Béc nhanh 1-2s theo gée 180°.

St dung bang kiém tra tiéu chuan.

Két qua phai dugc ghi chinh xac, cu

thé. B4o cdo cho truong ca san xuat.

B. Phwong phép kiém tra | Dung cu

S6 lwong Kiém tra

Bﬁng mat

n=5 (16 < 100sp)

Quan sat bé mat linh kién va

bing kéo da ding Kinh lap

n=8 (16: 101- 300sp)

Bang so sanh

tiéu chuan

n=10 (16 > 300sp)

DPé dam bao viéc thue hién quy trinh kiém tra dugc theo dbi va ghi nhan day du,

nhém du an xay dung phiéu kiém tra twong tng. Phiéu nay giup cong nhan ghi lai két
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qua kiém tra timg 16 san pham, lam cén ct theo ddi va danh gid mtc do tuan tha quy

trinh kiém tra da chuan hoa.

BAO CAO KIEM TRA PO BAM DINH HANG NGAY TAI BO PHAN V145
NEAY.coveirereiecrercncieneaes Ngwoi TS 1R TR
Xic nhian két qua Diéu kién Anod
STT 311111:1 C;u%in S616 lll’?.}’(l)]g Két qui | Leader | Dién ap | Nhiét dé | Thoi gian
xac nhan (xacnhan| (V) cO) (phiit)

1
2
3
4
5

Hinh 4.12. Phiéu kiém tra dd bAm dinh mau.

Dé duy tri viéc thuc hién SOP, bo phan QC giam sat viée tuan thi thong qua quan
sat truc tiép va danh gia dinh ky. Cac truong hop khong tuan thi quy trinh s& duoc phat
hién va xir 1y kip thoi, duy tri chat luong kiém tra 6n dinh. SOP s& duoc luu trit va cap
nhat dinh ky 6 thang/lan hodc khi c¢6 thay dbi quy trinh, dam bao tai liéu phu hop véi

thue t& van hanh va hd tro cong tac dao tao lién tyc.
4.5.3. Theo déi va kiém sodt qud trinh

Dé duy tri cac két qua cai tién vé thong sé k¥ thuat, qua trinh can dugc kiém soat
thong qua viéc theo ddi d6 day mang bang cong cu thong ké nhu Control Chart. S6 liéu
can dugc lay theo chu ky c¢d dinh tir cac 16 san xuat va nhap liéu dinh ky dé xay dung

bi€u d6 ki€ém soat. Sau khi xay dung, cac bi¢u d6 dugc dua vao van hanh thyec te.

Khi qua trinh ngoai kiém soét (c6 diém gidi han UCL/LCL hoic c6 xu hudng bat
thuong), can xac dinh rd nguyén nhan va loai bo dé dwa qua trinh véo trang thai dugc
kiém soat. Cac biéu dd sau ddy 1a hinh anh minh hoa dugc sir dung trong hé théng kiém

soat qua trinh:
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Xbar-S Chart Trudc cai tién

UCL=7.7011

Hinh 4.13. Biéu d0 kiém soat d6 diy mang trudc cai tién.

Biéu dd kiém soat X — S trudc cai tién (Hinh 4.13) cho thdy qua trinh Anod héa

dién ra

duoc:

v6i muc d6 dao dong 16n va thiéu tinh 6n dinh. Nhu trén biéu dd c6 thé thay

Cac gid tri trung binh gitra cac 16 bién dong rd rét, khong bam sat gia tri muc tiéu.
Do 1éch chuan cao, mirc d6 phan tan 16n => thiéu sy dong nhat giita cac mau.

Cac dau hiéu vuot gi61 han kiém soat, canh bao qua trinh dang bi bién dong do

cac nguyén nhan dac biét, can phai tim hiéu va xir 1y kip thoi.
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Xbar-S Chart Sau cai tién
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Hinh 4.14. Biéu do kiém soat d6 diy mang sau cai tién.

Sau khi thuc hién cac thi nghiém thong s6 va chon ra mirc thong sd toi wu, biéu
d6 kiém soat X — S sau cai tién (Hinh 4.14) cho thay qua trinh dat dugc mirc do 6n dinh
dang ké:

— Céc gia tri trung binh ndm trong giéi han kiém soat, phan b ddng déu hon.

— Bién dong nd1 bo gitra cadc mau gidm manh, thé hién sy kiém soat tot vé do day

mang.

— Khéng c6 dau hiéu vuot gidi han chuan, quy trinh tién gan dén trang thai kiém

soat thong ke.

Tuy nhién, hidu qua cai tién can dugc phai duy tri 1au dai, viéc ing dung biéu d6
kiém soat gitip theo ddi qué trinh mot cach lién tuc va tryc quan. Canh bao sém khi c6
dau hiéu mat kiém soat, tao diéu kién phan tng kip thoi. Dong thoi, dam bao cac két
qua cai tién khong chi mang tinh tam thoi ma thyc sy tro thanh tiéu chuan on dinh cta
qué trinh.

Khi biéu db kiém soat X — S xuét hién cac ddu hiéu bat thuong nhu diém vuot
gidi han kiém soét hodc xu huéng ting/giam lién tiép, qua trinh duoc xem 1a c6 kha

ning mat kiém soat. Trong nhitng truong hop nay, bo phan QA/QC sé& tién hanh:
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— Khoanh ving va phan tich nguyén nhan: Ap dung cac cong cu phan tich nguyén
nhan gbc (5 Whys, so d6 xuong cd), tip trung cac yéu té c6 kha ning giy sai
1&ch.

— Trién khai hanh dong khic phuc: Thuc hién cac bién phap phu hop nhu hiéu
chinh thong sd, kiém tra ddy chuyén, thiét bi do ludng hodc huéng dan lai thao
tac cho cong nhan. Muc tiéu nhanh chéng dua qua trinh vé trang thai kiém soat

on dinh.

— Luu trit va cai tién hé thdng: Tt ca cac sai 1éch va bién phap xu 1y phai dugc ghi
chép dy du. Nhimng truong hop lip lai hodc mang tinh hé thng can phai dugc
phan tich sau hon dé cap nhat lai SOP, tir 46 ning cao kha ning phong ngira va

dam bao tinh 6n dinh lau dai cho qua trinh Anod hoéa.
4.5.4. Pdanh gid hiéu qua cdi tién

Pé danh gia hiéu qua ky vong cta cac giai phap cai tién duoc dé xuat, nhom xay
dung mot s6 gia dinh nham mo phong muc do cai thién chat lugng néu cac bién phap

duoc ap dung vao thuc t€ san xuat nhu sau:

— Tong s6 luong hang kiém tra trudc va sau cai tién nhu nhau 1a 3,288,275 san
pham.

— Dbi véi 4 15i chinh duoc tap trung cai tién gém: Bong mau, dam nhat mau, trﬁy
xudc va lem mau, sd luong 18i duoc diéu chinh dua trén két qua ky vong ctia cac
cai tién.

— Riéng 4 15i con lai ndm ngoai pham vi cai tién, gia dinh ty 1¢ 16i giam 5% nho tac
dong gian tiép tir nhirng cai tién trén.

Duéi day 1a bang ky vong két qua dat dugc sau 6 thang tiép theo khi ap dung cac
phuong phap cai tién:

Béng 4.41. S6 luong cac 16i sau khi cai tién.

i S6 lwong 16i (pes)
Dang loi - - Ty 1€ giam %
Trudc cdi tién Sau cai tien
Bong mau 99,122 39,897 60%
DPam nhat mau 84,261 32,998 61%
Tray xudc 82,635 34,890 58%

SVTH: Pham Hong Linh GVHD: ThS. Trin Minh Tri 90



Ap dung Six Sigma nham ndng cao chdt heong linh kién Spool trén ddy chuyén Anod héa
tai Cong ty TNHH DAIWA Viét Nam.

Lem mau 55,548 26,129 53%
Mé 37,693 35,808 5%
Ché4m tring 33,724 32,038 5%
Nt phoi 25,925 24,629 5%
Dinh hoa chét 24,654 23,421 5%

Hinh 4.15. Biéu d6 so sanh s6 lugng 13i trude va sau cai tién.

~2 ~ s rd = ” ~ 2 A~
BIEU PO SO SANH SO LUONG LOI TRUGC VA SAU CAI TIEN
99,122
100,000
90,000 84,261 263
80,000
70,000
m
2 60,000 55,548
@ 50,000
g- 39,897
37,693
o 40,000 32,998 34,890 35,808 3375,
A 32,038
25,925 24,629
30,000 26,129 24,654 23,421
20,000
10,000
0
Bong mau Dam nhat Tray xwéc Lem mau Meé Cham tréng Nt phdi  Dinh héa chat
mau .
Dang l6i
B Trwére cdi ti€n M Sau cai tién

Duya vao cac gia dinh trén, tién hanh tinh toan lai téng ty 18 161, DPMO va muc

Sigma, bang so sanh két qua qua trinh trudc va sau cai tién nhu dudi day:

Bang 4.42. Két qua qu4 trinh trudc va sau cai tién.

o S6 lwong | SO lwong kiém R Mire
Qua trinh x. Ty 1€ 10i (%) | DPMO .
10i (pcs) tra (pcs) Sigma
Trude cai tién | 443,562 3,288,275 13.5% 16,862 3.62
Sau cai tién 249,810 3,288,275 7.60% 9496 3.85
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Két qua danh gia cho thiy cac giai phap cai tién d3 mang lai hiéu qua rd rét, giam
dang ké s6 luong 13 trong qua trinh san xuét, du chi tip trung giai quyét mot nira sb 15i.
Dé dam bao hiéu qua nay duoc duy tri 1au dai va ap dung 6n dinh, tiép tuc trién khai cac
hoat dong kiém soat trong giai doan tiép theo nhim ngin ngira tai phat 161 va thic day

cai tién lién tuc.
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CHUONG 5: KET LUAN VA KIEN NGHI

5.1. Két luén

Trén co s trién khai mé hinh Six Sigma theo chu trinh DMAIC, dé tai da hé
théng héa va phan tich toan dién cic van dé chit lvong phat sinh trong quy trinh Anod
hoa linh kién Spool tai Cong ty TNHH DAIWA Viét Nam. Qua trinh nghién ctru khong
chi giup xac dinh 16 cac 15i quan trong va nguyén nhin gbc r& ma con dé xuit cac giai
phap cai tién cu thé, kha thi va co tinh tng dung thyc tién cao. Nhiing két qua thu duoc

thé hién qua cac ndi dung sau:

Thr nhat, thong qua giai doan Define va Measure, nhém du an da xac dinh duoc
bon 16i chat lwgng chii yéu anh hudng dén san pham, bao gom: bong mau, tray xudc,
dam nhat mau va lem mau. Va tr d6 dua ra cac muc ti€u cu thé dé tién hanh nghién ctru

sau hon.

Thir hai, trong giai doan Analyze, viéc sir dung biéu dd kiém soat va biéu do
xuong ca két hop phan tich FMEA, 5 Whys di gitip tim ra nhitng nguyén nhan gc ré
lién quan dén cac yéu t6 k¥ thuat va yéu t6 con ngudi. Tir d6 ¢ co s dé tién hanh trién

khai cac giai phap cai tién nham nang cao chat lugng tong thé quy trinh.

Thtr ba, ¢ giai doan Improve, nhoém da tién hanh dua ra cac ké hoach dao tao con
ngudi, bd sung quy trinh va dic biét 1a thiét ké thuc nghiém Taguchi véi cac thong sb
chinh: nhiét 46, dién ap va thoi gian. Két qua thuc nghiém cho thiy diéu kién t6i vu dé
kiém so4t t6t qua trinh tao d6 ddy mang Anod, gop phan giam dang ké ty 1¢ 151, dic biét

1a 161 bong mau va ddm nhat mau.

Tht tu, giai doan Control dé xuit cac phuong phap kiém so4t dai han, bao gdm
thiét 1ap ké hoach kiém soat, xay dung SOP cho quy trinh méi, theo ddi va kiém soat

qua trinh ciing nhu ty 18 16i théng qua sir dung mot sé cong cu hd tro théng ké.

Nhu vay, viéc ap dung Six Sigma vao quy trinh Anod hoa d3 budc dau mang lai
nhirng két qua kha quan vé& mat phan tich va cai tién chit luong. Cac giai phap dé xuét
va thuc nghiém dugc tién hanh trong khudn kho cua dé tai da gitp giam thiéu ty 18 15i
va cai thién su 6n dinh cta quy trinh. Tuy nhién, cic két qua nay hién moi ding lai &
pham vi trién khai va hiéu qua ky vong sé& dat duoc, chua phan anh day du cac yéu tb
véan hanh thyc té trong dai han. Du vay, nhitng két qua budc dau ndy hoan toan co co s&

dé mé rong nghién ctru va ap dung voi quy mé 16n hon trong tuong lai.
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5.2. Kién nghi

Mic du cac giai phap duoc dé xuat trong dd an nay chua dugc ap dung thuc té
tai day chuyén san xuat, nhung dya trén két qua phan tich dinh luong vé dit liéu va tinh
khé thi cta du 4n, nhém du an dé xuit mot sb kién nghi sau nham chuin bi diéu kién

cho viéc ung dung va phat trién dy an:

— Thuyc hi¢n cac d€ xuat cai tién nham giam thiéu ty 1€ 161 va 6n dinh qua trinh san
xuat. Viéc trién khai thyc té cac cai tién nay can dugc tién hanh theo ting budc,
danh gia tinh kha thi va hi¢u qua mang lai, sau d6 4p dung m¢ rong toan bo day

chuyén nham nang cao chat lugng san pham va hiéu qua san xuat.

— Thiét 1ap hé théng giam sat va kiém soat quy trinh lién tuc: Str dung biéu d6 kiém
soat va ap dung cong cu quan 1y rai ro FMEA giup kip thoi phat hién va xtr ly

cac bién dong khong mong muodn trong quy trinh san xuat.

— Tb chirc dinh ky cong tac dao tao vé nhén thirc chét lugng, cac quy trinh mai,
cong nghé méi va cac ki nang kiém soat quy trinh nham duy tri chéat luong cai
tién.

— Khuyén nghi cong ty tién hanh cac thir nghiém thyc té theo mo hinh nhoé nham
danh gia hiéu qua va do 6n dinh cta cc cai tién, xem xét mo rong ap dung cac

san pham twong ty nhim gia ting gia tri tong thé cua chudi san xuat.

— D@ xuit thanh 1ap doi ngii cai tién chuyén trach, chuyén thuc hién cac hoat dong
cai tién lién tuc, phat hién bat thuong trong quy trinh, dé xuat giai phap va giai
quyét van dé nham nang cao chét luong va hiéu suit san xuét, dam bao su 6n

dinh va phat trién cta cong ty.

— Khuyén khich doanh nghiép tich hop cac mé hinh cai tién lién tuc nhu Kaizen
hoic TQM song song véi phuong phap Six Sigma dé tao nén tang virng chic cho

viéc nang cao chat lugng lau dai.

Hy vong rang voi nhitng phan tich, danh gia va kién nghi trong do an nay, cong
ty co thé tirng budc thue hién cac giai phap di dugc dua ra, tir 46 nang cao chat luong
san pham, giam thiéu ty 1 18i, nang cao hiéu qua san xuat. Pay ciing sé& 13 budc dém
quan trong huéng toi viée cai tién lién tuc va xdy dung hé théng quan Iy bén virng hon

trong tuong lai.
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PHU LUC

PHU LUC 1: BANG CHUYEN DOI SIX SIGMA

Ty 1é san pham dat (%) DPMO Mirc Sigma
6,68 933200 0

8,455 915450 0,125
10,56 894400 0,25
13,03 869700 0,375
15,87 841300 0,5
19,08 809200 0,625
22,06 773400 0,75
26,60 734050 0,875
30,85 691500 1
35,44 645650 1,125
40,13 598700 1,25
45,03 549750 1,375
50,00 500000 1,5
54,98 450250 1,625
59,87 401300 1,75
64,57 354350 1,875
09,15 308500 2
73, 41 265950 2,125
77,34 226600 2,25
80,92 190800 2,375
84,13 158700 2,5
86,97 130300 2,625
89,44 105600 2,75
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91,55 84550 2,875
93,32 66800 3
94,79 52100 3,125
95,99 40100 325
96,96 30400 3,375
97,73 22700 3,5
98,32 168300 3,625
98,78 12200 3,75
99,12 8800 3,875
99,38 6200 4

99,565 4350 4,125
99,7 3000 425
99,795 2050 4,375
99,87 1300 4.5
99,91 900 4,625
99,94 600 4,75
99,96 400 4,85
99,977 230 5
99,982 180 5,125
99,987 130 5,25
99,992 80 5,375
99,997 30 5,5
9,999,767 23,35 5,625
9,999,833 16,67 5,75
99,999 10,05 5,875
9,999,966 3,4 6
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