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Ap dung Lean Six Sigma nham giam thiéu 16 ndang cao chat lwong san pham bé loc dau SPIN-ON
tai céng ty c6 phan Vafi

TOM TAT
Trong bdi canh thi trudng ngdy cang canh tranh, viéc kiém soat chat lugng san
pham trd thanh yéu t6 then chdt dé doanh nghiép duy tri uy tin va phat trién bén vimng.
Cong ty Co phén VAFI, chuyén san xuét cac loai bd loc dau SPIN-ON, hién dang déi
mat v&i mot sb van dé vé ty 1¢ 16i trong qua trinh san xuat, anh huong dén chi phi san
Xuét va su hai long cua khach hang.

Do an nay tap trung nghién ctru va tng dung phuong phap Lean Six Sigma nham
x4c dinh, phan tich va giam thiéu cac loai 15i phat sinh trong qua trinh san xuat bo loc
dau SPIN-ON, dic biét 1a cac 16i nghiém trong nhu 16i gap gidy, ntt nap, dot 16 khong
dt, rach lon. Qua viéc ap dung tudn tu cac giai doan trong mé hinh DMAIC (Define -
Measure - Analyze - Improve - Control), tién hanh thu thap dit liéu, xay dung biéu do
Pareto, thuc hién phan tich nguyén nhan gbc ré, va dé xuét cac giai phap cai tién cu thé.

Két qua dat duoc sau qua trinh cai tién cho thay ty 1é 15i san pham di giam dang
ké, d6ng thoi nang cao hiéu suit san xuat va giam lang phi nguyén vat liéu. Dé tai khong
chi gitip nang cao chét luong san phadm ma con gop phan hoan thién hé thong quan ly
chit lugng tai doanh nghiép, phtt hop véi dinh hudng phat trién theo xu hudng san xuat
tinh gon va chat lugng cao.
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LOINOI PAU
Trude hét, em xin gui 101 cam on chanthanhva sau sidc dén Ban Giam hiéu Truong
Dai hoc Bach Khoa — Dai hoc Pa Néng, cung toan thé quy thay c6 khoa Quan 1y Dy an,
ddc biét 1a nganh Quan 1y Cong nghiép, di tan tinh giang day, truyén dat kién thuc va
tao diéu kién thuén loi cho em trong sudt qua trinh hoc tap va rén luyén tai truong.

Em xin bay t6 long biét on sau siac dén Thay Huynh Nhat T6 — giang vién huéng
dan d¢é tai. Vi sy tan tAm trong giang day, su dong hanh, dinh hudéng va nhimg gop y
quy bau tu Thﬁy trong sudt qué trinh thyc hién dé tai, em da c6 thé hoan thién bao céo
tdt nghiép dung tién d6 va phat trién tu duy phén tich theo hudng tiép can Lean Six
Sigma mot cach hiéu qua, thuc tién.

Em ciing xin gti 16i cam on chan thanh dén Cong ty Co phan VAFI d tao diéu
kién thuan loi dé em thuc hién dot thuc tap va trién khai noi dung dé tai tai xudng san
xuét. Pic biét, em xin tran trong cam on ban lanh dao cong ty, cac anh/chi phong Quéan
1y Chét luong (QC) va cac anh/chi cong nhan tai xuong da ludn hd tro, chia sé kién thic
chuyén mon, cung cap dit lidu thyuc té va gop y dé em c6 thé ap dung 1y thuyét vao thyc
tién mot cach sat sao va hiéu qua nhat.

Do thoi gian c6 han va kinh nghiém thyc té con han ché, bao cao khong tranh khoi
nhiing thiéu s6t. Em kinh mong nhan duoc nhiing y kién dong gop chan thanh tir quy
thﬁy ¢6 va cac anh/chi dé em c6 thé hoan thién hon vé kién thirc chuyén mon, phuc vu
tdt cho cong viéc trong twong lai.

Mot 1an nira, em xin kinh chic quy thdy ¢6 va toan thé can bo congnhan vién cong
ty VAFI suc khoe, hanh phtic va thanh cong.

Tran trong cam on!



CAM DOAN

T6i xin khang dinh rang d6 4n tot nghiép nay 1a két qua cia qua trinh nghién ciu
va lam viéc nghiém tic cua ban than, duoc thuc hién dudi sy huéng din tin tinh cua
giang vién huéng dan. Moi ndi dung, dir liéu va két qua trinh bay trong bao cao déu
duoc thu thap, phan tich va trinh bay mdt cach trung thyc, chua ting dugc st dung dé
bao vé cho bat ky hoc phan hay chwong trinh dao tao nao trudc do.

To1 tuyét d6i tuan thu cac quy dinh vé dao dirc hoc thuét, khong sao chép, khong
gian 1an va khong vi pham bat ky quy dinh nio ctia Nha truong lién quan dén cong tac
nghién ctru va thyc hi¢n do 4n. Céc tai liéu tham khao duogc st dung trong bdo céo déu
duoc dan ngudn cu thé va ding quy cach.

T6i hoan toan chiu trach nhiém truéc Nha trudng va cac don vi lién quan néu cé
bat ky sai pham nao xay ra lién quan dén tinh trung thuc va ban quyén ctia dd an nay.

Sinh vién thuc hién

Nguyén Thi Héng Nhung
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Ap dung Lean Six Sigma nham giam thiéu 16i nang cao chdt liwong san pham bé loc dau SPIN-ON
tai céng ty c6 phan Vafi

CHUONG 1: GIOI THIEU PE TAI

1.1. Ly do chon deé tai

Trong nhitng nim gan day, nganh cong nghiép san xuat linh kién 6 t6 tai Viét Nam
dang chtng kién sy phat trién manh mé&, song song véi d6 1a su canh tranh ngdy cang
khoc liét vé chat luong san pham, tién do giao hang va chi phi san xuat. Dé ton tai va
phéttrién bén ving, cac doanh nghiép san xuat cin khong ngimg cai tién quy trinh nham
nang cao hiéu qua hoat dong, giam thiéu sai 15i va gia ting gié tri san pham.

Cong ty Co phan VAFI 1a doanh nghiép chuyén san xuat bo loc dau SPIN-ON cho
cac dong xe 6 t0, xe may va thiét bi co gidi. Trong qua trinh san xuat thyc té, cong ty
van dang d6i mat voi nhiéu ton tai lién quan dén sai 15i san pham & nhiéu cong doan
khéac nhau, gay anh huéng dang ké dén nang suét, chi phi va uy tin thuong hiéu.

Theo s liéu thong ké noi bd tir ngay 01/01/2024 dén ngay 19/04/2025, tong sb
lugng san pham SPIN-ON thanh pham dat 31,472,184 san pham. Tuy nhién, trong cing
giai doan, téng sb 161 phat sinh tai cic cong doan ghinhan dugce 13 1,260,874 16i, twong
duong véi ty 18 161 khoang 4.01%. Pay 1a con sb twong d6i cao ddi véi san xuét cong
nghiép quy mé 16n, phan anh rd rang sy ton tai ciia cic van dé bat 6n dinh trong qua
trinh kiém soat chat luong, to chiic san xudt va cai tién quy trinh.

Pung trudc yéu cau thuc tién d6, viéc ap dung phuong phap Lean Six Sigma — két
hop uu diém cua Lean Manufacturing (tap trung loai bo lang phi) va Six Sigma (tap
trung giam bién dong va sai 18i trong qua trinh) — dugc xem 12 mot giai phap toan dién
va hiéu qua. Cu thé, phuong phap nay st dung mo hinh cai tién DMAIC (Define —
Measure — Analyze — Improve — Control) nhdam nhan dién va xt Iy cac nguyén nhéan goc
ré gay 161, tir 46 dé xuat cac giai phap ky thuat mang tinh hé thong, kha thi va co thé ap
dung truc tiép vao thyc té san xuit tai doanh nghiép.

Chinh vi vay, em lya chon thuc hién dé tai:“Ap dung phuong phap Lean Six Sigma
dé giam thiéu 161, nang cao chét lugng san ph'flm b6 loc dau SPIN-ON tai Cong ty Co
phan VAFI” 1am dé tai do 4n tt nghiép.Thong qua dé tai, mong mudn duoc tiép can,
phan tich va giai quyét bai toan thuc té tai doanh nghiép theo tu duy k¥ thuat hién dai,
¢6 co s& khoa hoc va phuong phap ludn rd rang. Dong thoi, day ciing 1a co hoi dé em

van dung kién thirc chuyén nganh vao viéc xay dung moé hinh céi tién chat luong co6 thé
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trién khai thuc t€, gop phan nang cao hi¢u qua san xuat, giam chi phi va cai thién nang

luc canh tranh cho doanh nghiép trong dai han.

1.2. Muc tiéu cia dé tai

Trong thoi gian thue hién dé tai kéo dai 3 thang tir 4/2025-6/2025, muc tiéu cy thé
1a ap dung phuong phap Lean Six Sigma theo mé hinh DMAIC dé cai tién quy trinh san
xuat bd loc ddu SPIN-ON tai Cong ty C6 phan VAFI d¢ giam ty 1¢ 15i 4.01% xudng dudi
2.0%, thong qua phan tich nguyén nhan gdc ré va trién khai cac bién phap cai tién tai
cac cong doan dé phat sinh sai hong.

Nham gép phan nang cao chét luong san pham va hiéu qua san xuét tai Cong ty
Cb phan Vafi, dé tai duoc thuc hién véi cac muc tiéu cu thé, rd rang va c6 thé danh gia
duoc theo nguyén tic SMART. Cac muc tiéu duge xac dinh nhu sau:

Muc tiéu cu thé (Specific): Dé tai tap trung ap dung phuong phap Lean Six Sigma,
vo1 trong tdm 1a mo hinh DMAIC (Define — Measure — Analyze — Improve — Control),
nham xac dinh va loai bo cac nguyén nhan gay sai 18i trong quy trinh san xuit bd loc
dau SPIN-ON. Pham vi nghién ctiu tap trung vao ddy chuyén san xuét chinh, bao gdém
cac cong doan tir dap phoi, gia cong linh kién, 1ap rap, kiém tra ro ri dén dong géi va
luu kho.

Muc tiéu co thé do luong (Measurable): Thong qua qua trinh thu thap va phén tich
dir liéu thyc té, dé tai huéng dén viéc giam ty 1& 151 san pham tir muic trung binh hién tai
4.01% xudng dudi 2.0%.

Muc tiéu cé tinhkha thi (Achievable): Cac giai phap cai tién déu dua trén nang luc
san c6 ctia doanh nghiép nhu hé thong may moc hién hiru, d6i ngii k¥ thuat vién giau
kinh nghiém va co s& dir liéu san xuét chi tiét duoc luu trir ddy du. Phuong phap Lean
Six Sigma giap t6i wu hoa qua trinh ma khong can dau tu 1on, chu yéu dya vao cai tién
phuong phéap van hanh, kiém soat ndi bo va dao tao nhan su.

Muc tiéu pht hop (Relevant): Dé tai phu hop véi dinh hudng phat trién ciia Cong
ty C6 phan VAFI trong viéc nang cao chat luong san pham, t6i vu héa quy trinh va kiém
soat sai 16i mot cach chii dong trong bdi canh canh tranh gay gat ciia nganh linh kién 6
t6, viéc giam ty 18 161 va nang cao 6 6n dinh san pham SPIN-ON s& gdp phan nang cao
uy tin thuong hiéu va hiéu qua san xuét lau dai.

Muc ti€u c6 thoi han (Time-bound): 3 thang tir thang 4/2025-6/2025.
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1.3.Y nghia thuc tién cia dé tai

—  D6i véi cd nhan sinh vién thuc hién dé tai: La co hdi giup cho ban than tiép thu duoc
k¥ nang thu thap, tong hop va phan tich dit lidu. Co diéu kién ap dung cac kién thirc
vé Lean Six Sigma — dic biét a mé hinh DMAIC, ciing nhu cac kién thirc vé& quan
1y chat luong dd hoc vao thuc tién cua doanh nghiép. Pong thoi, gitp cho sinh vién
hiéu thém duoc nhitng thuan lgi va khé khan khi giai quyét van dé trong méi trudng
san xudt thuc té, rén luyén tu duy phén tich va hoc hoi thém nhiéu kién thirc lién
quan dén cai tién quy trinh va kiém soat chat luong.

—  Doi véi cong ty: Noi dung dé tai s& hd tro cong ty xac dinh rd cac 15i dang ton tai
trong qua trinh san xuat bo loc dau SPIN-ON, ddng thoi dwa ra cac huéng giam thiéu
sai 16i mot cach c6 hé thong nham ning cao chét lugng san pham. Nhimg dé xuat cai
tién tir dé tai co thé giup cong ty khac phuc nhiing bat cap trong quy trinh san xuét
hién tai, gop phan nang cao ning suit, giam chi phi 18i va ting cuong hiéu qua quan
1y chat lugng trong toan doanh nghiép.

1.4. P6i twong va pham vi nghién ciru

1.4.1. Péi twong nghién ciru
Dbi twong nghién ciru ctia dé tai 1a quy trinh san xuat san pham bo loc dau SPIN-
ON tai Cong ty C6 phan VAFIL, bao gdm cac cong doan tir gia cong 6ng trung tAm, vudt
vo loc, dap cac chi tiét kim loai, lép rap 161 loc, xu 1y bé mat, dén cac budc kiém tra va
hoan thién san pham. Pic biét, dé tai tap trung vao cac yéu td anh huong dén chat lugng
san pham va hiéu suat hoat dong cua day chuyén san xuat.
1.4.2. Pham vi nghién cvru
— Pham vindi dung: Xéc dinh va cai tién cac 161 phat sinh trong qua trinh san xuit bd
loc dau SPIN-ON bing phuong phéap Lean Six Sigma.
— Phan khuc khong gian: Xudng san xuat bo loc ddu SPIN-ON — Céng ty C6 phan
VAFI.
— Thoi gian: 04/2024 — 06/2024.

1.5. Phuong phap nghién ciru
— Phuong phap thu thap dir liéu

+ Quan sat hién truong san xuét: Ghi nhan tryc tiép cac 16i phat sinh tai timg cong

doan nhu dap nép, to hop 101, quét keo, han van...
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+ Phong van cong nhan va QC hién truong: Tim hiéu nguyén nhéan 16i va quy trinh
thao tac thuc té.

+ Thu thap dir liéu 16i tir phiéu kiém tra chat lugng, bdo cédo nodi bo.

-~ Phuong phap phan tich dir li¢u

Biéu d6 Pareto: Xac dinh 16i chiém ty 1¢ cao nhat gy anh huong 16n dén chat luong.

Biéu d6 nhan qua (Ishikawa): Phan tich nguyén nhan gdc cua céc 1i phat sinh.

+ o+ o+

FMEA: Panh gia do nghiém trong, tan suat va kha niang phat hién cua timg 15i dé
tinh RPN (Risk Priority Number).
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CHUONG 2: CO SO LY THUYET

2.1. Téng quan vé Lean Six Sigma

2.1.1. Gidi thiéu vé Lean

2.1.1.1. Khai niém Lean

Lean 1a mot mo hinh bao gdm cac nguyén tic va cong cu cai tién c¢6 hé thong, tap
trung vao viéc tao gid tri tr géc nhin cia khach hang va loai bé nhiing 1ang phi trong
qua trinh san xuit hodc cung cip dich vu cia mot t6 chirc. Lean gitp ting kha ning st
dung cac ngudn lyc, rat ngan thoi gian chu trinh san xuit va cung cip dich vu nhim
cung cap san pham, dich vu dap Gmg yéu cau cua khach hang ma khong co bat ky su

lang phi nao thong qua cai tién lién tuc qua trinh.
Lean nhan manh hai tru ¢6t chinh:

—  Just-in-Time (JIT): san xuit ding san pham, dung thoi diém va dang sé luong theo

yéu cau cua cong doan sau.

—  Jidoka: tu dong héa c6 kiém soat chit luong, cho phép may méc/ngudi lao dong

dung lai khi phat hién 16i dé ngan san pham 13i lot khoi day chuyén.

2.1.1.2. Muc tiéu khi ap dung Lean

Khi ap dung Lean vao doanh nghiép, co thé dat dugc cac muc tiéu cu thé nhu sau:

— Giam phé pham va sy lang phi: Giam phé pham va cac lang phi hitu hinh, bao gom
st dung vuot dinh mirc nguyén vat liéu dau vao, ngin ngira phé pham phat sinh,
giam chi phi do tai ché san phdm va céc tinh ning trén san pham ma khach hang
khong yéu cau.

— Giam thoi gian chu ky, giam thoi gian quy trinh va chu ky san xudt bang cach giam
thiéu thoi gian cho doi: gitta cac cong doan, cling nhu thoi gian chuédn bi cho quy
trinh va thoi gian chuyén d6i miu ma hay quy cach san pham.

—  Giam mirc ton kho: Giam thiéu muc hang ton kho & tat ca cac cong doan san xut,
nhét 1 san pham do dang gitra cac cong doan. Mirc ton kho thap hon dong nghia véi

yéu cau von luu dong it hon.
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— Tan dung thiét bi va mat béng san xult: str dung thiét bi, mat béng hi¢u qua hon, gia
tang hiéu sudt san xuat cac thiét bi hién c6, giam thiéu thoi gian dimg may.

— Tang tinh linh hoat: Nang cao kha nang linh hoat khi san xuat nhiéu loai san pham
tuong tu v6i chuyén doi nhanh va rat ngén thoi gian bit dau san xuat san pham méi.

— Ting san luong: TO chirc gia tang san lugng dang ké trén co sé vat chathién c6 néu
giam chu ky san xudt, giam thiéu “0n tic” va dimg may, dam bao cong nhan lam viéc

hiéu suat khong thuc hién thao tac khong can thiét.

2.1.2. Gioi thiéu vé Six Sigma

2.1.2.1. Khai niém Six Sigma

T chiic qudc té vé Tiéu chuan hoéa (ISO) dinh nghia, “6 Sigma la mot phuong
phap tiép can cai tién hoat dong kinh doanh dya trén théng ké nham tim kiém va loai bo
cac khuyét tat va nguyén nhan ciia chung tir cac qué trinh cia mot to chire, tip trung vao

két qua dau ra quan trong cho khach hang”.

2.1.2.2. Lgi ich cua Six Sigma

—  Giup giam chi phi san xudt: V6i ty 18 khuyét tat giam dang ké, doanh nghiép c6 thé
loai bé nhing lang phi vé nguyén vat liéu va viéc st dung nhan cong kém hiéu qua
lién quan dén khuyét tat. Bidu nay s& giam bét chi phi hang ban trén timg don vi san
pham, tir d6 gia ting loi nhuan.

—  Gidm chi phi quan Iy: Khi ty 1& khuyét tat giam va s& khong con tai dién trong tuong
lai, doanh nghiép s€ danh dugc thoi gian cho cac hoat dong mang lai gié tri cao hon.

—  Gia tang s hdi long ciia khdch hang: Thong qua viéc giam dang ké ty 18 161 tir cong
cu Six Sigma, doanh nghiép s& luén cung cip dén khach hang nhiing san pham tét
nhat ho yéu cau va 1am ting sy hai long noi ho.

—  Gidm thoi gian chu ky: Cang mat nhiéu thoi gian dé xir Iy nguyén vat liéu va thanh
pham trong quy trinh san xuét thi chi phi san xuat cang cao. Tuy nhién, véi Six
Sigma, c6 it vin d& nay sinh hon trong qua trinh san xuét, c6 nghia 1a quy trinh luén
dugc hoan tat nhanh hon, vi vay, chi phi san xuat, dic biét 1a chi phi nhan cong trén
timg don vi san pham lam ra s& thap hon.

—  Gip doanh nghiép giao hang diing hen: Mot van dé thudng gip voi nhiéu doanh
nghiép san xuat 1a ty 18 giao hang tré rat cao. Nhitng dao dong bat on sinh ra van dé
nay c6 thé duoc loai trir trong Six Sigma. Do vay, Six Sigma duoc van dung dé gitp

dam bdo vi¢c giao hang dung hen va déu dan.

SVTH: Nguyén Thi Hong Nhung GVHD: TS. Huynh Nhat T6



Ap dung Lean Six Sigma nham giam thiéu 16i nang cao chdt liwong san pham bé loc dau SPIN-ON
tai céng ty c6 phan Vafi

—  Giup doanh nghiép mé réng san xudt dé dang hon: Mot cong ty voi sy quan tim cao
vé cai tién qua trinh va loai trir cac nguon gbc gay khuyét tat s& c6 duoc sy hiéu biét
sau sac hon vé nhing tic nhan tiém tang cho cac van dé khi trién khai nhitng du an
mo rong quy mo san xuat. Vi vay, cac van dé it co kha ning xay ra khi cong ty mo
rong san xuat va néu c6 xay ra thi ciing s& nhanh chéng dugc giai quyét.

—  Gép phan tao nén nhiing thay déi tich ciyee trong van héa céng ty: Six Sigma ciing
vuot troi vé yéu t6 con nguoi khong kém uu thé ctia n6 vé mat k¥ thuat. Nhan vién
thuong tu hoi bang cach nao dé ho giai quyét nhitng van dé kho khan. Nhung khi ho
duoc trang bi nhimg cong cu dé dua ra nhimg cauhoi dung, do ludng dang dbi tuong,
lién két mot van dé véi mot giaiphdp va lén ké hoach thyuc hién thiho c6 thé tim ra

nhiing giai phap cho van dé mot cach dé dang hon.

2.1.2.3. Murc Six Sigma do nang lwc qua trinh

Trong thong ké, “Sigma” (o) 1a ky hiéu dai dién cho d6 1éch chuan — chi sb thé
hién mic d§ phan tan cua dir liéu so véi gid tri trung binh. Dya trén nguyén 1y nay, Six
Sigma duogc hiéu 1a muc do kiém soat mot qua trinh san xuat hodc dich vu sao cho ty 1€
khuyét tat 1a cuc ky thdp — twong duong 3,4 151 trén mot triéu co hoi gay 16i (DPMO —
Defects Per Million Opportunities), ttc 1a mitc ¢ hoan hao 1én dén 99.99966%.

Mirc sigma duge xem 1a chi s6 phan 4nh ning luc qua trinh. Cu thé, mtc sigma
cang cao chimg to quy trinh cang 6n dinh, kha ning tao ra san pham khuyét tat cang
thap. Do d6, viéc do luong va cai tién dé nang cao muc sigma 1a muyc tiéu then chét
trong quan 1y chat luong hién dai nhu Lean Six Sigma.

Bang 2.1 Bang chuyén d6i hiéu suat hoat dong cua qua trinh, DPMO va mirc

sigma da dugc don gian hoa

Ty 1€ dat ctia qua trinh DPMO Mire Sigma
30.9% 691,500 1.0
69.2% 308,500 2.0
93.3% 66,800 3.0
99.4% 6,200 4.0
99.98% 230 5.0
99.9997% 34 6.0
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2.2. Tong quan vé DMAIC

Phuong phap DMAIC 1a mét chu trinh cai tién chat luong dugc xay dung dua trén
dir liéu thuc tién, dong vai tro ¢t 161 trong hé thdng quan 1y chét luong Six Sigma.
DMAIC 14 tir viét tat caa nam budc: Define (Xac dinh), Measure (Po luong), Analyze
(Phan tich), Improve (Cai tién) va Control (Kiém soat). Mdi budc trong chu trinh nay
cung cap mot khudn khod rd rang va logic nham xac dinh van dé, danh gia hién trang,

tim ra nguyén nhan goc re, dé xuat giai phap va duy tri hi€u qua cai tién.

Hinh 2.1 M6 hinh DMAIC

2.2.1. Define (Xac dinh)
Define la giai doan khoi dau ctia qua trinh cai tién. Day 1a bude xac dinh myc tiéu
ma nha quan Iy mong doi dat dugc thong qua dy an cai tién. i véi cac cong ty, can

phai xac dinh duoc 3 yéu té co ban la:

— Khéch hang ctia cong ty 1a ai va ho can gi & chung ta? Cac yéu cau co ban ctia khach
hang 1a gi?

— So dd qua trinh hoat dong ctia chung ta nhu thé nao?

— Chting ta mudn cai tién cac chi sé ning suat, chit luong thém bao nhiéu phan tram,
pham vi ciia du an lién quan d¢én nhiing bo phan hay qua trinh nao? Cac ngudn luc

can c6 1a gi?
2.2.2. Measure (Do luwong)

Measure la budc danh gia trén co sé lugng hod nang luc hoat ddng cua qua trinh.

Trén co so thu thap va phan tich cac dir liéu hoat dong, chung ta s€ danh gia dugc nang
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lwc cua qua trinh nhu thé nao hay n6i mot cach khac chiing ta biét duoc qua trinh dang
hoat dong & mirc miy sigma. Trong toan bd diy chuyén san xuatnang luc ciia timg khau
nhu thé nao? Trong qua trinh do ludng nay chung ta can nhan dang va tinh toan céc gia
tri trung binh ctia chi tiéu chat luong va cac bién dong co6 thé tac dong vao qua trinh hoat
dong.

2.2.3. Analyze (Phdn tich)

Analyze 12 budc danh gia cac nguyén nhan chu yéu tac dong vao quaé trinh, tim ra
cac khu vuc trong yéu dé cai tién. Cac bién dong dén qua trinh can duoc phan tich
nguyén nhan va mic d6 anh hudng cta n6 dén qua trinh. Cac giai phap loai trir cac bién
dong chu yéu can dugc xac dinh.

2.2.4. Improve (Cai tién)

Improve 1 bude thiétké va trién khai cac giai phap cai tién nham loai trir cac bat
hop 1y, loai trir cac bién dong chu yéu tai cac khu vuc trong yéu (da dugc x4c dinh ¢
budc Analyze). Trong budc niy, néu can thiét, chiing ta phai tién hanh mot sb thyc
nghiém nhim danh gia két qua cai tién dat duoc theo muc tiéu di dinh & budc Define.

2.2.5. Control (Kiém soat)

Control 12 budc phd bién, trién khai cai tién 4p dung vao qua trinh, danh gia két

qud, chuan hod céc cdi ti€én vao cac van ban qui trinh va theo ddi hiéu qua hoat dong.
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2.3. Cac cong cu quan ly chit lrong

2.3.1. Biéu do Pareto

Biéu @6 Pareto (Pareto Chart) 1a mot cong cu truc quan thudc nhom cong cu quan
1y chat lugng co ban, dugc trinh bay dudi dang d6 thi hinh cot két hop véi duong biéu
dién phﬁn tram tich liy. Cac cot thé hién dit liéu duge sép xép theo thur ty gidm dan, tur
d6 giup dung nhanh chéng nhéan dién cac nguyén nhan hoic van dé quan trong can uu

tién giai quyét trude

Pareto chart

e

b | 1 ._d--. -
SAIEN 3
1860
o I . . I
| — P
Winda 2 Win e 1 I s 4 Win da s Wi

Hinh 2.2 Hinh anh minh hoa biéu dd biéu dd Pareto

— Y nghiava tmg dung: Biéu d6 Pareto dugc sir dung trong nhiing trudng hop c6 nhiéu
nguyén nhan cing tic dong dén mot van dé, nham xac dinh “it nguyén nhan gy ra
phan 16n hiu qua” theo nguyén 1y 80/20. Qua d6, doanh nghiép co thé tap trung
ngudn lyc vao cac nguyén nhan chinh, thay vi dan trai, giap tiét kiém thoi gian, chi
phi va ti vu hiéu qua xur 1y van dé.

— Lot ich:

+ Giup doanh nghiép d& dang phat hién nguyén nhan chii yéu anh huong dén chat

luong hodc hiéu suat.
+ Toi uu hda qua trinh ra quyét dinh va phan bo nguon luc hi¢u qua.
+ Tang cuong kha nang kiém sodat va cdi tién quy trinh san xuat.

+ Hb tro nha quan 1y va nhan vién phdi hop xir Iy cong viéc theo thir ty wu tién rd rang.

10
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Biéu do Pareto khong chi la cong cu phan tich dit liéu, ma con dong vai trd quan
trong trong hoachdinh chién lugc cai tién chat lugng va ndngcao hi¢uqua san xuatkinh
doanh.

2.3.2. Biéu do nguyén nhdn- két qud

Biéu db nguyén nhan — két qua (Cause and Effect Diagram), hay con goi 1a biéu
dd xuong ca (Fishbone Diagram), 1a mot céng cu phén tich chét lugng duge str dung dé
x4c dinh va té chic cac nguyén nhan gdc ré dan dén mot van dé cu thé. Hinh dang biéu
dd gibng bod xwong c4, voi "xuong sdng" biéu thi két qua hodc van dé can giai quyét,

con cac "xuong nhanh" biéu thi cdc nhdm nguyén nhan chinh.

Biéu d6 thuong chianguyénnhan thanh 6 nhém pho bién trong san xuat: May moc
(Machine), Vat liéu (Material), Nhan lyc (Man), Phuong phép (Method), Po ludng

(Measure), va Moi truong (Environment) — con goi la mo hinh SM1E.

Measure 4

Man 4 Cause | Environment 4
Cause 1 Cause 2 Couse 1

Couse 2 Caouse 3 Cause 2

)

Cause 2 Cause 2

Couse 3

Cause | Cause 1

Cause 2

Material 4 Method 4
Cause |

Machine 4

Hinh 2.3 Hinh anh minh hoa biéu d6 biéu d6 nguyén nhan -két qua
Y nghia va loi ich:
—  Gitp doanh nghiép xac dinh mot cach c6 hé thong va khach quan céc yéu td gay 15i
thay vi dya trén kinh nghiém cdm tinh.
—  La cong cu hidu qua dé hd tro phan tich dit liéu, tim ra nguyén nhan gdc ré nham dwa

ra cac bién phap khic phuc va phong ngtra hop 1.

- Duoc ung dung rong rai trong nhi€u linh vuc nhu san xuat, tai chinh, ti€p thi nham

cai tién quy trinh, ning cao hiéu qua hoat dong.
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Viéc sir dung biéu dd xuong ca khong chi giup doanh nghiép giai quyétvan dé mot

cach bai ban ma con hd trg huéng dén cai tién lién tuc lay khach hang 1am trung tam.
2.3.3. Cong cu phin tich 16i sai FMEA (Failure Mode and Effect Analysis)

FMEA 14 mot cong cu danh gia rui ro c6 hé théng, duogc su dung dé xac dinh cac
sai 18i tiém an c6 thé xay ra trong qua trinh thiét ké, san xuét hodc cung cap dich vu.
Thong quaviéc phantich nguyénnhan, mic do anh huong va khanang phat hién, FMEA

hd trg doanh nghiép ngin ngira hodc giam thiéu 151 xay ra trong tuong lai.

Céu trac cia FMEA gdm bén thanh phén chinh:

+ Failure (Sai hong): Nhiing 16i khong mong mudn c6 thé xay ra trong tuong lai.

+ Mode (Cach thtc): Kiéu hodc co ché gy ra sai hong, khac véi "defect" (16i cu thé

trén san pham).
+ Effect (Anh huong): Tac dong ciia sai hong dén san pham dau ra hoic khach hang.

+ Analysis (Phan tich): Xac dinhnguyénnhan, danh gia rii ro va dua ra hudng cai tién

FMEA

Failure Effect Analysis

Potential M

Negetive effect

on process Study risk and
under study reduce it

Types, ways,
posibilities

Hinh 2.4 Hinh anh ciu tric cong cu phan tich 15i sai FMEA
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— Loi ich caa FMEA:

+ Phan loai va danh gia mirc d6 nghiém trong ciia cac sai 1i tiém tang.

+ Xac dinh kha ning xay ra va kha ning phat hién 1.

+ HO tro uu tién cai tién vao nhiing nguyén nhan gay 18i quan trong.

+ Giam thiéu chi phi stra 18i, ning cao do tin cay va chit lugng san pham.
— Phan loai FMEA:

+ FMEA thiét ké (Design FMEA): Phén tich cac yéu t6 trong thiét ké san pham, tap
trung vao chirc nang va do tin cdy cua tung bd phan.
+ FMEA qua trinh (Process FMEA): Phan tich céac sai 18i c6 thé phat sinh trong qua

trinh san xuat, giup kiém sodt va cai tién quy trinh.

Trong FMEA c6 mothé sb goila “hé sb rairo theo thur tu vu tién” (Risk Priority Number

RPN). H¢ sb nay duoc tinh dya theo cac hé sb sau:

+ Muc d6 nghiém trong (Severity - viét tat 1a SEV): chi ra miic d9 anh huong hay tac
dong ciia cac sai 16i dén khach hang.

+ Kha nangxuét hién (Occurrence - viét tit a OCC): chira kha niang xuathién ciia céc
nguyén nhan gy cic sai 16i.

+ Kha ning phat hién (Detection - viét tit 1a DET): chira kha ning hé thong phat hién
ra nguyén nhan cia sai 15i néu no xay ra.

Hé s6 RPN =SEV x OCC x DET

Hé s6 nay dung lam so sé tinh toan dé uu tién nhiing tiéu chi chat luong quan trong

Bang 2.2 Phan loai cip do cta hé s6 SEV- Murc d6 nghiém trong trong FMEA

Téac dong Phén loai Tiéu chi dinh gia

Khong 1 Khong anh hudng gi

Rét nhe 2 Khach hang khong c6 phan hoi, chi chiém it hon

Nhe 3 Khach hang d6i khi quan tdm dén, chi chiém hon 5%

Vira 1 Gay thiét hai cho khach hang. Khach hang co ¥ kién.
Chiém hon 10%

Trung binh 5 Gay ra ton thatdangké chokhachhang. Chiém hon 15%

13
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Gay ra ton that dang ké cho khach hang, can phai giai
Dang chu y 6 quyét ngay. San pham xudng cap nhung van hoat dong
duoc va an toan
Lén 7 Khach hang yéu cau san pham thay thé. Chiic ning cia
san pham bi suy gidm nghiém trong (hon 20%)
. Khéch hang tim kiém d6i tac khac. San pham khong dap
Rat [6n 8 yéu cau, khong dung duoc nhung van an toan
Nghiém 9 C6 kha nang gay ra nguy hiémz tai nan. C6 thé khong
trong phu ‘ho’p voi luat dinh (ti€u chuﬁn k¥ thuat)
.2 Nhi€u khd ndng dang san xuat thi hong, khong phu hop
Nguy hiém 1071 i tieu chudn k§ thuat (>50%)

Bang 2.3 Phan loai mirc 46 xay ra su c6: hé sé OCC- Kha ning xay ra trong

FMEA
Kha ning xuit hién Phan loai Tiéu chi phan loai
Khoé ; Khong han 14 su ¢b
.z 3 : - A s
Rat thap 4 Su ¢6 hay xay ra véi san pham nay
Thé 5 Su ¢b hay xdy ra véi cac san pham
p 6 tuong tu (1 trong 7)
. 7 San pham nay va san pham tuong duong
Trung binh 3 d timg doi khi bi hong (1 trong 5)
Cao 9 San pham nay va san pham twong duong
thuong xuyén bi hong (1 trong 3)
Réat cao 10 Sai 161 1a khong thé tranh khoi

Bang 2.4 Phan loai kha ning phat hién sai 18i- hé s6 DET trong FMEA

Phan loai Kha niing su co xdy ra

1 Phat hién duoc trong khi ché thir

2-3 Phat hién duogc khi dua vao san xuét

4-5 Phat hién dugc trong qua trinh san xudt /dich vu

6-7 Phat hién dugc trude khi giao hang cho khach hang
8 Phat hién dugc sau khi giao hang nhung trudc khikhach hang st dung
9 Phat hién duoc trong khi st dung nhung trudce khi su cd xay ra

10 Khong thé phat hién dugc cho dén khi sy cd xay ra

SVTH: Nguyén Thi Hong Nhung
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CHUONG 3: GIOI THIEU CHUNG VE CONG TY CO PHAN VAFI
VA SAN PHAM BOQ LQC DAU

3.1. Giéi thiéu chung vé cong ty

3.1.1. Tong quan vé cong ty

AFl

ADVANCED
FILTRATION
INC

Hinh 3.1 Logo cong ty Vafi

Tén cong ty: Cong ty c6 phan VAFI
(VAFI JSO).

Tru s& chinh: Puong 11B, Khu cong
nghi¢p Hoa Khianh m¢ rdng, Xa Hoa
Lién, Huyén Hoa Vang, Thanh phé Da
Nang.

Nam thanh lap: 2018

Dia chi : BPuong 11B, Khu cong nghiép
Hoa Khanh mé rong, Xa Hoa Lién,
Huyén Hoa Vang, Thanh phé Pa Ning.
Dién thoai : 0236 3712678 — 0236
3712679.

Email : vafi@afifilter.com.vn

Nganh nghé : San xuét phu ting va bo
phan phu trg cho xe 6 t6 va xe c6 dong co
khac.

Dugc thanh 14p nam 2018 vdi tu cach 1a mdt doanh nghiép von cuia Han Qudc tai
Pa Ning Viét Nam, tong von dau tu du an: 10.000.000 d6 la My. VAFI di tré thanh nha

san xuat hang dau vé san pham loc nhét, loc nhién li€u cua cac thuong hiéu noi ti€ng

trén toan cau. Quy mé dy an: 30.000.000 san pham/nam.

SVTH: Nguyén Thi Hong Nhung
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Hinh 3.2 Cong ty C6 phan Vafi

3.1.2. Tam nhin- Sir ménh- Chién lugc

3.1.2.1. Tam nhin

Dit muc tiéu phan dau xay dung VAFI tro thanh cong ty hang ¢au khu vuc chau A
trong linh vuc san xuét va cung cap phu ting 6 to.

3.1.2.2. Sir ménh

VAFI 1a cong ty san xuat va cung cap bo loc dau cho dong co dét trong hang dau
Viét Nam. Cac san pham c6 mit trén tt ca céc thi trudng tai chau My va chau Au. St
ménh cua cong ty 1a cung cip cac gia tri, san pham chat luong cao dat tiéu chuan qudc
t& nhu ISO 9001 va IATF 16949 dén véi cac dbi tac, khach hang, gop phan xay dung
thuc day nén kinh té phat trién toan dién va bén viing.

3.1.2.3. Chién lwgc

Gia tang hiéu qua hoat dong toan dién vé cac san pham, phat trién thi trudng, dong

thoi mo rong thi truong toan cau, da dang hoéd voi ngudn luc dau tu manh mé.

16
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3.1.3. Co cau té chirc

Chii Tich

Tong Giam Doc

Téng Giam Péc

Dieu Hanh
v ) v v v ) v v
Bo phin Bé phén B0 phéin Bé phin B6 phéin Bo phin B0 phan B¢ phan
Hanh chinh Nhén sw Logistics K¢ toin San xudt QC Thu mua Nghién ctru va phat trién Kho

HC-100 LD-200 KT-300 SX-400 QC-500 TM-600 PT-700 KH-800

Hinh 3.3 So d6 co cau t6 chuc cong ty Vafi
Quyén han va trach nhiém cac chic vu trong co cau t6 chuc:

- Chua tich kiém Tong Giam Péc:

+ Chu tich cong ty do chii s¢ hitu bo nhiém. Chu tich Cong ty nhan danh chu s&
hitu thuc hién cac quyén va nghia vu cta chua s hitu Cong ty; nhan danh Cong
ty thuc hién cac quyén va nghia vy cua Cong ty, trir quyén va nghia vy ciia Gidm
ddc hodc Téng gidm ddc; chiu trach nhiém trudce phép luat va chu s¢ htru Cong
ty vé viéc thuc hién cac quyén va nghia vu dugc giao theo quy dinh cua Luat
doanh nghiép 2014, phap luat c6 lién quan va Diéu 1é Cong ty.

+ Quyén, nghia vy va ché @6 lam viéc ctia Chu tich Cong ty d6i véi chu so hitu
Cong ty dugc thuc hién theo quy dinh tai Diéu 18 cong ty, Luat doanh nghiép
2014 va phap luat co lién quan.

+ Quyét dinh ctua Chi tich Cong ty vé thuc hién quyén va nghia vu ctia chu s hiru
Cong ty ¢6 hiéu luc ké tir ngdy duoc chi s hitu Cong ty phé duyét.

- Téng giam ddc diéu hanh: d@)ng thoi 1a dai dién vé mat quan ly va dai dién cong
ty trude khach hang.

+ Chiu trach nhiém truéc Chu Tich vé toan bd hoat dong cua cong ty. Pinh ra cac
muc tiuva chi dao, dén ddc, giam sat, dao tao cac bo phéan lién quan dé dat duoc
phuong cham chat lugng va cac muyc tiéu dé ra.

+ Thay mat Chu Tich ky tit ca cac hop dong véi cac dbi tac ciia Cong ty va hop

dong lao dong cua toan thé cong nhan vién ctia Cong ty.
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+ Thay mit Chu Tich kiém tra, ky duyét tit ca cac khoan chi phi phai thanh toan
cua COng ty.

+ Thuc hién cac nhiém vu khac theo chi dao cia Chu Tich.

B0 phian hanh chinh nhan sy (HC-100)

Quan 1y ché d6 nhan su.

Quan ly van thu.
Quan 1y cac hang muc hau can.

Quan ly an toan v¢ sinh.

+ o+ 4+ o+ o+

Céc nghiép vu khac theo phin cong ctia cap trén.
Bo phin ké toan (KT-300)

Quan ly tai chinh, thuc hién cac nghiép vu tai vu thuong nhat.

Xu 1y cac cong viéc lién quan dén vay von, thu hoi ng.

Lién lac v6i1 céc co quan chuc nang dé€ xur ly cdc van dé vé thué.

+ 4+ o+ o+

Céc nghiép vu khac theo phin cong ctia cap trén.
B0 phan Logistic (LD-200)
Quan 1y ké hoach giao hang.

Lién lac véi khach hang, danh gia don hang va hop dong.

Piéu tra mirc d6 hai 10ng ctia khach hang, tiép nhan phan hoi ctia khach hang.

+ o+ o+ o+

Céc nghiép vu khac theo phan cong cuia cap trén.
B0 phian thu mua (TM-500)

Dat mua nguyén vat li¢u, vat tu phuc vu san Xuét.
Phoi hop kho quan 1y nguyén vat liéu, vat tu ton kho.
Quan 1y nha cung cap.

Phat trién ngudn cung cap, giam chi phi gia thanh.

Tinh gi4 san pham dé bao gia cho khach hang.

+ o+ + 4+ o+ o+

Cac nghiép vu khac theo phan cong cia cip trén.
B0 phin san xuat (SX-400)

Lap ké hoach san xuét va tién hanh san xuét.

Quan 1y nhan vién san xuat va may moc thiét bi, dé c6 thé hoan thanh tét cac
nhiém vu san xuét.

Quan 1y tién d6 san xuat.

Béao dudng, stra chira cac may moc, thiét bi.
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+ Céc nghiép vu khac theo phan cong ciia cap trén.
Bo phin nghién ciru phat trién - R&D (PT-600)

Nghién ctru phat trién san pham.

Nghién ctru phat trién qua trinh.
Thiét ké va quan 1y su thay doi.
Quan 1y ban thiét ké.

+ + + o+ o+

Céc nghiép vu khac theo phin cong ctia cap trén.
Bo phéan quan Iy chat lwong (QC-500)

Quan 1y chét luong san pham, bao dam dat nhitng yéu cau cta khach hang.

Quan ly chat luong vat tu dau vao, dam bao qua trinh san xuét thuan 1oi.

Quan 1y chit lugng qua trinh.

+ o+ o+ o+

Quan 1y va phan tich nhitng van dé phat sinh, ap dung cac bién phap khic phuc,
phong ngua.

Kiém tra, thtr nghiém san pham, lam cac b4o cdo thir nghiém.

+

+ Quan Iy phong thi nghiém, phan tich hé théng do ludng, quan 1y thiét bi do va
hiéu chuan thiét bi.

+ Céc nghiép vu khac theo phan cong ciia cap trén.

- B0 phan kho (KH-800)

+ Quan Iy nguyén vat liéu, vat tu tir nha cung cip va thanh pham trude khi xuat
hang.
Lac congtac xudtnhap nguyén vat liéu va thanh pham dting sé lugng, chung loai.
Kiém ké kho dinh ky hang tuan, hang thang.

Céc nghiép vu khac theo phin cong ciia cap trén.

3.1.4. San phim ciia céng ty

Cong ty C6 phan Vafi 1a doanh nghiép c6 kinh nghiém va uy tin trong linh vuc
kinh doanh phu ting 6 t6 Han Qubc. Nham dap tng nhu cau thi trudng va gép phan phat
trién nganh congnghiép 6 to tai Viét Nam, congty di dau tu xay dung nha mdy san xuat
chuyén biét, tap trung vao cac san phém phu tung loc khi, loc dau va cac bd phan phu
trg cho 0 t6 cling nhu cac phuong tién sir dung dong co khac.Hién nay, Vafi dang tép
trung san xuit hai dong san pham chinh 14 ¢ loc ddu Spin-on va b loc dau Cartridge,

duoc thiét ké theo tiéu chuén chat luong cao, dam bao hi¢u suat tdi wu cho dong co. Cac
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san pham ctia cong ty hudng t6i xuat khau, gop phan nang cao vi thé cua doanh nghiép

trong nganh cong nghi¢p phu tung 6 to.

L

Hinh 3.5 B0 loc dau Cartridge

3.2. Tong quan vé bd loc dau

B loc dau xe 6 t6 1a mot b phan nho dugce lap dat ¢ phia dudi dong co, giup dau
duoc loc va boi tron cac ranh kim loai. Tir d6 gitip giam thiéu tdi da tinh trang ma sat
bao mon dong co. Bo loc dau xe 6 t6 12 mét xich quan trong trong ca quy trinh van hanh
cua dong co. TAt ca céc chi tiét, bo phéan cua dong co déu can dau sach dé boi tron. Vi

thé bo loc dau 13 mot phan quan trong dé dau ludn sach, gop phan duy tri kha ning boi
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tron dong co va viéc ngin chin bao mon chi tiét may nhu pit tong, xéc ming, cd truc
quay, 16t bac...
3.3.Bd loc diu Spin-on
3.3.1. Ciu tao
Bo loc dau Spin- on dugc cdu thanh tir cac bd phéan:
- Vo loc.
- Lai loc: duoce ciu tao bao gém 6ng trung tam, nép trén, nép dudi, van an toan.
- Nip: Nép ren, ndp vién.
- Van 1 chiéu va lo xo.

Bang 3.1 Thanh phan chi tiét ciia bo loc dau Spin-on

B9
phan | Tén by phin Chit liéu Chirc nang
s0
o ) ) Béo vé cac b phan bén trong, chiu
1 Vé bo loc Kim loai ) P
duoc ap suat va nhiét do cao
. Ngin dau chay nguoc khi dong co
s Cao su hodc . A C s
2 Van mot chiéu . ngung hoat dong, giup duy tri dau trong
Silicon X
bd loc
Cao su chiu ) o R
. . . Tao kin khit gitra b loc va hé thong
3 Gioang cao su | dau hodc A N
. dong co, ngan ro ri dau
silicon
4 Nép ren, nép Kim loai hoic | Gan két bo loc véi dong co, co cac 16
vién hop kim dé dau di qua

Cho phép dau di qua khi bo loc bj tic,
gitp duy tri, boi tron cho dong co ngay
Kim loai, nhua, | ca khi hé théng loc gép su ¢b. Khi bo

5 Van by-pass . . i PO )
16 xo loc bitac hodc &p suat dau qua cao, van
nay s& mo dé dau tiép tuc luu thong ma

khong lam hong dong co

) . | Giit 15i loc 6n dinh trong v loc, dam
6 Lo xo0 nén Thép khong gi

bao dau di qua 1i loc hiéu qua.
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Nap trén, nap
7 | duéi, bng trung | Thép Cb dinh phan gidy loc

tam

.. X Loc bo bui ban, cin bi va cac hat kim
8 Loiloc Giay loc o N
loai nho trong dau

Chat liéu cac bd phan cta bd loc dau Spin-on duogc t6i wu dé dam bao do bén va
hiéu suit loc. Vo bd loc, nép renva 6ng trung tam béng kim loai chiu ap luc cao, bdo vé
b6 loc. Van mot chiéu, giodng cao su tur cao su hodc silicon giup kin khit, ngan ro ri dau.
Van by-pass va 10 xo nén duy tri dong dau khi tic ngh&n, dam bao bdi tron dong co. Li
loc bang gidy loai bo can ban, gitip dau sach hon. Su két hop vat liéu phu hop gitp bd
loc hoat dong on dinh, kéo dai tudi tho dong co.

21 Filter housing

> i

O Reolef Spring

07 Support Tube . upper cap, lower cap

on lmu'VaM

02 Anti Drain Valve

Hinh 3.6 So dd ciu tao bo loc dau Spin-on

3.3.2. Luu trinh sdn xudt
Tir cac nguyén liéu dau vao, trai qua qua trinh gia cong va hoan thién dé tao thanh
mot bo loc dau Spin-on thanh phém; qua trinh nay duoc thé hién cu thé trong luu trinh

san xuat.
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Kidm tra qwqml

e o PO o T T e o I o P s ey
n
m_iyrq‘n}
1 o Siv . T
T o
r (¥ cin) Loxo
Miy dip [—| Npren |-[Two || Fan'Tin Quitkeo [——
i Li'p P
L. inh ko
I
, Ghip mi -
o |, H o |—[ o =42 o
.
— In nhin Din nhin
Glpgidy || Kepmi . !
[Gidy oc |- o i —1
phim m ) \_l—l
_ ) | Din nhin
Van an toin Hinvan || Quit keo PVC
|

Siy (B qua meu vin . q
e R ete, | [Emom ]
(Gmem ] (e ]
Tin Plate Miy dip |~ Nip tin |1ﬁiw:m|omui > ‘ |
ange || Deegges ]
|siy | [ CuitPalle |
EramlErTT
Cﬁtlhlltt
Eho thinh pham

Hinh 3.7 Luu trinh san xuat bo loc dau Spin-on

3.3.2.1. Gia céng ndp trén, nip dwéi va han van an toan.

Nr?ip trén va nép dudi ctia bo loc dau duoc gia cong tur vat liu Tin plate — mot loai
thép tim mong dugc phu mot 16p thiéc nham chong dn mon, han ché gi sét va tao bé
mat sang bong. Sau khi dugc cit thanh cac phoi tron, vat liéu nay s€ dugc dua vao may

dap khudn dé tao hinh theo yéu cau. Van an toan (bypass valve) sau d6 s& dugc han truc
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tiép vao nap dudi. Pay 1a bo phan ¢ vai trd quan trong, gitp diéu tiét dong dau trong

truong hop 161 loc bi tic, bao vé dong co khoi tinh trang thiéu dau.

Hinh 3.8 Nap du6i b¢ loc dau Hinh 3.9 Van an toan duoc

gan vao nap duoi

3.3.2.2. Gia cong ndp ren va nip vién

Niép ren duoc gia cong tir thép khong gi hodc hop kim nhom, cé kha ning chiu
nhiétva chéng an mon tdt. Sau khi cit phoi hinh tron, vat liéu s€ dugc dap tao hinh va
tiép tuc gia cong 16 ren (Taro) dé vian két ndi véi dong co. Tuong tu, nip vién duoc dap
ttr ph6i kim loai nham tao hinh khép ndi voi than vo lon, ddng thoi ting d6 cimg va do
kin. Hai bo phan nay sau d6 dugc han hoic tan 156 dé lién két chiac chan, dam bao do kin

khit tuyét d6i khi van hanh dudi ap suét cao.

Hinh 3.10 Cong doan Taro Hinh 3.11 Cong doan dap/

tan nap ren va nap vién

3.3.2.3. Gia cong ong trung tdm
Ong trung tim d6ng vai tro dan dau va giir c6 dinh 18i loc. TAm thép khong gi sau

khi dugc dot 15 dé tao cac khe thoat dau s& dugc cudn lai thanh hinh tru. Hai mép cua
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tam thép dugc han n61 dé dam bao d¢ kin va chac chan. Cudi cung, ong trung tam duoc

cat theo chiéu dai ti€éu chuan cua tung loai bd lgc.

Hinh 3.12 Cong doan dot 16 6ng

> Hinh 3.13 Cong doan cudn ng
trung tam

trung tam

Hinh 3.14 Ong trung tam gia

cong hoan thién
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3.3.2.4. Vuét lon

Vubt lon 1a cong doan tao than vo bo loc. Phoi tron dugce Cat tir thép khong gi s€
dua vao may vudt dé tao thanh hinh tru. Khuon vudt giap dinh hinh chiéu cao, dudng
kinh va d§ day d@)ng déu cho vo loc. Cong doan nay doi hdéi do chinh x4c cao dé dam

bao kha nang chiu luc va khép ndi tdt véi cac bd phén khac.

Hinh 3.15 Céng doan vudt lon

3.3.2.5. Xir Iy bé mt vé lon

V6 lon sau khi vuét s& dugc xtr 1y bé mit bang son tinh dién. Qua trinh nay giup
ting kha niang chdng oxy héa, nang cao tinh tham my va kéo dai tudi tho san pham. Sau
khi son, san phém duoc dua vao 10 sfiy nhiét do cao dé 16p son kho déu va bam chic

vao bé mat kim loai.

Hinh 3.16 Chuyén xir 1y bé mat Hinh 3.17 Chuyén son
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3.3.2.6. Tao gidy loc

L5i loc dau duoc ché tao tir gidy loc chuyén dung c6 kha nang giir tap chat hiéu
qua. Gidy loc dugc cit thanh cac doan theo kich thudc yéu cau, sau d6 duoc gap thanh
nhiéu 16p dé ting dién tich bé mit loc. Tiép theo, cac mép gidy duoc kep mi va ghim lai

dé tao thanh mot 161 loc hinh tru hoan chinh.

Hinh 3.18 Cong doan gap gidy Hinh 3.19 Cong doan kep mi

3.3.2.7. Gia cong lo xo nén

Lo xo nén c6 nhiém vu tao luc ép, gilr ¢ dinh 13i loc trong vo lon. Vit li¢u st
dung thuong 1a thép khong gi c6 d6 dan hoi cao. Day thép duoc cudn thanh hinh xodn
va dua qua cong doan xir Iy nhiét & khoang 400°C nham ting d6 cimg, giam Gng suat
du va tranh niit gay trong qua trinh st dung. Sau dé, 16 xo duoc cit theo chiéu dai phu

hop.
3.3.2.8. Lap rdp linh ki¢n

Ong trung tdm duoc dua vio bén trong 13i gidy loc dé gia ¢d va dinh hinh. Nap
trén va nap dudi dd han van an toan s& duoc quét keo va lap vao hai dau 16i. Sau do,
toan bo cum 161 duoc séy kho dé loai bo do am. Tiép dén, 10 xo nén duoc gén vao vo
lon, van mét chiéu duoc gin phia trén 16i loc nham ngin dong dau chay nguoc. Li loc

dugc dwa vao than lon, két hop cing nip ren va nip vién thong qua cong doan ghép mi

H1nh 3 21 Cong doan say 161 loc
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dé dam bao su kin khit va chac chan. Cuoi cung, giodng cao su dugc gan vao miéng loc

dé tang kha nang chong ro ri dau.

3.3.2 9. Kiém tra ro khi

Sau khi 1ap rap hoan chinh, san pham duoc kiém tra kha ning chiu ap suit va do
kin bang phuong phap thir ro khi. Cong doan nay giup phat hién kip thoi cac 15i han, 15i
ghép mi hodc cac diém khong kin c6 thé gay ro ri dau trong qua trinh str dung, dam bao

do an toan va chat lugng san pham.

Hinh 3.22 Cong doan kiém tra ro khi

3.3.2.10. In nhan, ma code va boc mang co

Bo loc dau s& duoc in thong tin san phém, ma sd truy xuat, tiéu chuén chat lugng,
luu lugng, ap suat hoat dong, ... 1én than vo. Pdi véi san phém khong in truc tiép, cac
nhan dansédugc in va dan thu cong. Sau do, miéng lon dugc boc mdt 16p mang co nham
tranh bui ban va hoi &m xam nhap, bdo v¢ b loc khéi qué trinh oxy hoa trong qué trinh

luu kho, van chuyén.

Hinh 3.23 Cong doan in nhan

Hinh 3.24 Boc mang co
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3.3.2.11. Dong goi, xép pallet va nhdp kho

Mbi bd loc sau khi hoan thién s& duoc dong trong hop carton don 1é c6 in thong

tin k¥ thuat. Cac hop don 1é duoc xép thanh thiung16n chira 6 hodc 12 san pham tuy kich

thudc. Cac thung duoc chong 18én pallet va boc mang PE dé ¢ dinh, tranh xé dich trong

qué trinh van chuyén. Cudi cung, pallet hang dugc nhap kho thanh pham, sin sang cho

viéc giao hang.

PREMIUM

Ev——\-—.—

T B g
A B ENNASELAY BN
B

Hinh 3.25 B6 loc dau duoc déng goi vao hop

3.3.3. Mdy méc, thiét bi

Bang 3.2 May moc, thiét bj dé san xuat bo loc dau SPIN-ON

STT Cong doan Thiét bi S6 hrong
1 May dap nap vién 3
2 May dap nip ren 3
3 Nip May taro 2 may co- 3 may ty dong
4 May tan 4
5 May han 1 may co- 2 may tu dong
6 ‘ , May cudn va cat 10 xo 2
Lo xo nén -
7 May xur li nhiét 1
8 May cat thép tim 2
Vé lon ’ A r ’ A
9 May vuot lon 3 may co- 9 may ty dong
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10 Chuyén siy 2
11 Chuyén son 2
12 May dap nip trén 2
13 May dap nip dudi 2
14 May cudn 6ng trung tam 3
15 . Han van 4 may co- 2 may ty dong
16 Lotloc Gap gidy 2
17 Kep mi 2
18 Chuyén lip rap 18i loc 2
19 May say 15i loc 2
20 Hoan thién Chuyén hoan thién 4
21 Kiém traro khi | May nén khi 2

SVTH: Nguyén Thi Hong Nhung
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CHUONG 4: THUC TRANG CHATLUQNG TAIDOANH NGHIEP

4.1. Thuc trang quan ly chit lwong tai nha may

4.1.1. Quy trinh kiém sodt chit lwong nguyén vit liéu

Kiém soat nguyén vat liéu dau vao giup dam bao chét lugng san pham tir giai doan
dau. Khi nguyén vat liéu nhap kho, bo phan QC sé& kiém tra chung nhan chét lugng tur
nha cung cap va dbi chiéu véi tiéu chuan k¥ thuat. Sau d6, tién hanh kiém tra ngoai quan

dé phat hién 161 nhu tray xudc, gi sét, cong vénh hay 14n tap cht.

V6i vt liéu 16 loc nhu gidy, can danh gia d6 thAm dau, kha ning gitr cin va chiu
ap luc cao. Cac loai keo va gioang cao su duoc kiém tra 36 bam dinh, kha nang chiu
nhi¢t va khang hoa chét. Nguyén vat liéu dat chuan dugc dua vao kho san xuét, con vt

li¢u 101 s€ bi loai bé hodc trd vé nha cung cap.

4.1.2. Quy trinh kiém sodt chit lwong trong qud trinh sdn xudt

Trong qué trinh san xuat, QC hién trudng s& kiém tra chat lugng tai timg cong doan
dé phat hién 16i som. Cac budc nhu gia cong nip, dap 15, gap gidy, han, son, ghép mi

déu dugc giam sat k.

O cong doan gia cong, kiém tra kich thudc, do day, ren va bé mat dé tranh 15i bién
dang hay sai 1éch. L) thong khi cuia dng trung tim phai dugce dap chinh xéac, khong co
ba via. Gidy loc phai duoc xép dung k¥ thuat dé dam bao hiéu qua loc.

Cong doan ghép mi can dam bao khong ro ri, cong vénh hay thiéu diém han. Keo
dan phai bam chic, khong bong tréc khi gip nhiét. Sau khi son ph, 16p son dugc kiém
tra d6 bam. QC s& 1ay mau dé kiém tra kich thudc, d6 bén co hoc va d6 kin cia timg bd

phan theo tiéu chuan thiét ké.
4.1.3. Quy trinh kiém sodt chit lwong thanh phim

Sau khi san xuit hoan tt, san pham duoc kiém tra ngoai quan dé loai bo céc 13i
nhu tréy xudc, mop meo, 161 son. Cac thong s k¥ thuat nhu kich thudc, bude ren, do
day vo loc ciing dugc do kiém bang thiét bj chuyén dung nham dam bao kha ning lip
rap chinh xac.
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Tiép theo, san pham duogc kiém tra ro khi bang thiét bi chuyén dung dé phat hién
céc 16i nhu ho keo, 161 ghép mi hodc ren. Nhitng san pham khong dat s& bi loai hodc st
chita. Va mot trong nhitng budc quan trong nhat trong kiém soat chat luong thanh pham
13 kiém tra ro khi. San pham dugc vao dua may kiém tra ro khi dé dam bao kha niang
chiu 4p suat cao ma khong biro khira ngoai dé dam bao khi dua dén tay khach hang st
dung s& tranh di viéc ro ri dau. Néu phat hién san phém bi ho keo, ro ri tai mi han hoac
156 ren, ghép mi, san pham s& duogc loai bo hodc sira chita trude khi xuit xuong. Nhiing
san pham dat tiéu chuan s& duoc dong goi theo quy cach, dan nhan mac day du va nhap
kho thanh phém. Cac san phém khong dat sé dugc phan loai dé stra chira hodc loai bo
theo quy trinh xir 1y hang 13i.

4.2. Quy trinh xir 1y 16i ciia doanh nghiép

Sin xuit
* Ghi chit _
l (+) Tiep tuc san xuat
i A ST . T (-) Dimg sén xuat
Kiém tra so' b cic van dé lién Dinh dau va tich Phit hién sin pham
quan dén Ioi riéng sin pham NG khong dat
Théng bio
¢ )
1 e 1
Tach lot phia trwdc Tach lot phia sau in cif
; TR, : P T Phuong an cai
(s0 Twong sin pham/ vt tw lién (30 Iwong sin phamy/ vt tu lién m;,gé:n a
quan phit sinh) quan phat sinh) i
l ! '
¥ [
Xic nhén phuong an xit If Xic nhén phwrong an xit I Phurong dn khic Phuong in khic
Nhip bao cio Nhép bo cio phuc tam thoi phuc liu dai
l ! ! ! !
Dra sin phém thi Thure thi phwong Dra sin plﬁm thi Thye thi phwong Theo ddiva
nghiém anxir Iy nghiém an xir Iy bio cao
\—ﬁ‘ \_l_/
Thong ké va lam don XLKD Thong ké va lim don XLKD
Nhip béo céo lién quan Nhip bio cio lién quan

Hinh 4.1 Quy trinh x1r Iy hang 16i

Trong qua trinh san xuat bd loc dau Spin-on, viéc phat hi¢n va xir 1y kip thoi céc
san pham khong dat yéu cau 1 yéu t6 then chét dé duy tri chét lugng va giam thiéu rui
ro cho khach hang. Do do6, doanh nghiép da xay dung mot quy trinh xtr 1y hang 16i &
rang va chit chd nham dam bao cac 18i phat sinh dugc kiém soat va khac phuc hiéu qua.

Khi phat hién san phadm khong dat chit lugng, cong nhan hoic bo phan kiém tra
chat luong (QC) sé& thuc hién viéc danh du va tach riéng san pham 16i (NG) ra khoi
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dong san xuét. Tuy theo mtc do nghiém trong cta 161, qua trinh san xuét c6 thé dugc
dung lai dé danh gia. Pong thoi, QC s& tién hanh kiém tra so bd dé xac dinh nguyén

nhan va pham vi anh hudéng cua 10i.

Tiép theo, quy trinh xir 1y chia thanh hai hudng: tach 16 san pham phia trudc va
phia sau. Néu 16i c6 kha nang anh huong dén céc san pham da san xuat trudc do, sé tién
hanh tach lot phia trudc dé kiém tra va xac nhan phuong an xtr 1y. Cac san pham trong
16 nay co thé duoc dua di thu nghi¢m hodc thuc hi¢n phuong an khic phuc cu thé, sau
d6 s& thong ké va lam don xuét 161 (XLKD) kém theo bao cdo lién quan. Tuong ty, néu
c6 nguy co 13i lan sang céc 16 san xuat tiép theo, cac san pham phia sau ciing s& duoc

kiém tra va xtr 1y theo quy trinh tuong tu.

Song song v&i hoat dong x1r 1y 161, doanh nghiép con thyc hién cac bién phap cai
tién nham phong ngtra 18i tai dién. Trong d6 bao gom ca giai phap khic phuc tam thoi
nhu diéu chinh thiét bi, kiém tra vat tu dau vao, huéng dan lai thao tac cho cong nhan;
va cac giai phap khac phuc lau dai nhu nang cip may moc, cai tién quy trinh, thay d6i
nguyén liéu hodc t6 chic dio tao ki thuat chuyén sau. Sau khi trién khai, cac bién phép

cai tién s& duoc theo ddi va danh gia hiéu qua thong qua bao cdo dinh ky.

4.3.Nhan xét vé thuc trang chat lwong va quy trinh xir Iy 15i

Hién nay, qua trinh san xuat bo loc dau SPIN-ON tai Cong ty Co phan VAFI van
con ton tai nhiéu han ché lién quan dén chat lugng san pham. Qua thong ké tur ngay
01/01/2024 dén ngay 19/04/2025, tong sd luong san pham SPIN-ON thanh pham dat
31,472,184 san pham. Tuy nhién, trong cing giai doan, tong s6 181 phat sinh tai cac cong
doan ghi nhan dugc 1a 1,260,874 101, tuong duong véi ty 1€ 101 khodng 4.01%. Vai cac
161 pho biénbao gdm: Ldi nép gap gidy khong déu; 16i ran, nit nap vién; 16i d6t 16 khong
dut, sot 10; 101 rach lon.

Mic du doanh nghiép d3 ap dung quy trinh kiém tra chat luong dau ra ciing nhu
x4y dung so dd xir Iy hang 16i kha day du, bao gdm céac budce tir phat hién 131, phan tich
nguyén nhan dén cai tién va theo ddi sau stra chita, nhung phan 1én cac hoat dong nay
van mang tinh chat phan tng va thu cong, chwa ap dung siu cic cong cu phan tich
nguyén nhan c6 hé théng nhu FMEA hay biéu d6 Pareto. Ngoai ra, quy trinh chua c6 sy
tich hop chit ché giita cac bd phan nhu san xuat va QC dan dén viéc xur 1y 16i mat nhiéu

thoi gian va chua ngan ngura hi¢u qua 101 tai dien.
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Tinh trang trén khong chi gay ra ton that vé chi phi san xuit, nhan cong xir 1y hang
16i ma con anh huong dén tiéndo giao hang va uy tin thuong hi¢u. Trude thyc trang nay,
viéc 4p dung phuong phap Lean Six Sigma dé chuan héa va ti uu quy trinh kiém soat
chit luong 13 hoan toan phu hop va can thiét. Phuong phap nay khong chi giup xac dinh
chinh xac nguyén nhan gdc ré cua cac 15i nghiém trong ma con hd trg doanh nghiép cai
tién quy trinh san xuat theo huéng giam thiéu lang phi, kiém soat rii ro va ning cao ty

1€ san phém dat chuan.
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CHUONG 5: AP DUNG LEAN SIX SIGMA NHAM GIAM THIEU
LOI QUY TRINH SAN XUAT BQ LQC DAU SPIN-ON

5.1. Xac dinh van dé ( D: Define)

Giai doan “Xac dinh” 1a budc khoi dau quan trong trong phuong phap Lean Six
Sigma, nham xac 1ap pham vi va muc tiéu dy an cai tién dya trén yéu cau cua khach
hang va van deé thyc té trong quy trinh. Giai doan “ Define” tap trung vao viéc nhan dién
quy trinh ¢4t 181 gdy anh huong dén chat lugng san pham bo loc dau SPIN-ON, xac dinh

yéu cau tir khach hang, va lya chon duy 4n cai tién phu hop.

5.1.1. Xdc dinh qud trinh c6t l6i va khdch hang quan trong

Trong bdi canh canh tranh toan cau va xu hudng da dang héa san pham, viéc xac
dinh ding qua trinh ¢4t 16i anh hudng dén chat lugng san pham va khach hang myc tiéu
12 nén tang cho moi nd luc cai tién. Tai cong ty VAFI, san pham SPIN-ON d6ng vai tro
then chét trong danh muc san pham, 1a dau ra cia mot chudi quy trinh san xuét phic tap
va qua trinh ¢6t 161 1 chudi san xuat b loc diu SPIN-ON. Chudi cong doan nay dién ra
tuan tu tir khau chuan bi vat tu, gia cong linh kién, lap rap, kiém tra chat lugng dén khi

hoan thién va déng géi san pham. Cu thé chudi bao gom:
—  Chuén bj vat tu: thép cudn, giéy loc, keo AB...

- Gia cong linh kién: 6ng trung tdm, v loc, nap trén, nap dudi, ndp ren, nap vién,

van an toan...

— Céc cong doan chinh: vudt vo loc, dap céc chi tiét, quétkeo, han na"lp, t0 hop 161,

kiém tra ro khi, in nhan, boc mang co, dong goi, xép pallet va nhap kho.
Khach hang quan trong bao gom:

+ Khach hang truc tiép: cac cong ty san xuét 6 to va 1ap rap dong co, da phan Ia cac

doanh nghiép tai My.
+ Khach hang cudi: nguoi tiéu dung, chu phuong ti¢n str dung san phém.

+ Khach hang noi bo: bd phan kiém tra chat luong, bo phan san xuét, bao tri may

moéc va quan 1y kho.
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D¢ minh hoa luong cong viéc tir dau vao dén dau ra va xac dinh rd nha cung cap —

khach hang noi bo va bén ngoai, xdy dung so d¢6 SIPOC nhu sau:

Bang 5.1 So d6 SIPOC d6i véi san pham bo loc dau SPIN-ON

an toan.
- B6 phan mua

hang ndi1 bd

dat tiéu chuén
cua bd phan
QC

- Lénh tién

hanh san xuat

- Dap ren, xtr ly
bé mat, son, in
lua, 1ap rap

- Kiém tra ap
suét, kiém tra ro
ri, quay ren

- Pong goi, xép
pallet, nhap kho

Nha cung cap Piu vao Qua trinh Pau ra Khach hang
( Supplier) (Input) (Process) (Output) (Customer)

- Nha cung cap | - Vatliéu thép | - Gia cong 6ng -Bo6 loc dau | - B phén
thép - Giay loc trung tam, vudt SPIN-ON kiém tra chat
- Nha cung cdp | chuyén dung | vo, dap nap hoan chinh lugng
gidy loc chuyén | - Keo AB trén/dudi - bam bao kin | - B6 phan
dung - Cac linh - Han van, han khit, dat titu | kho va giao
-Nha cung cdp | kién: vanan | nip, khéa méc chuan k¥ hang
keo AB toan, gioang | - Gap gidy loc, t0 | thuat, bén va |- Khach hang
- Pon vi cung Xu hop 161 tham my doanh nghiép
cép linh kién: - Son - Quét keo AB, - Khach hang
giodng xu, van | - Phé duyét quét keo kin cudi cling

So d6 SIPOC trén dugc xay dung rd rang, logic va bam sat thyuc té san xuét tai

doanh nghiép. Mdi thanh phan tir nha cung cip, dau vao, qua trinh, dau ra dén khach

hang déu dugc xac dinh cu thé, phan anh dung chudi gia tri trong san xuét bo loc dau
SPIN-ON. Dac bi¢t, cac cong doan k¥ thuat quan trong nhu han, quét keo, to hop 141,
kiém tra ro ri va thir ap suat dugc néu chi tiét, cho thay su tap trung vao cac diém kiém
soat chat luong chinh. Viéc str dung so ¢d6 SIPOC khong chi giup hinh dung toan canh

quy trinh ma con ho trg hi€u qua cho vi¢c xac dinh cac di€m can cai tién trong du an

Lean Six Sigma.
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5.1.2. Xac dinh yéu cdu ciia khdch hang

Trong qua trinh trién khai du an Lean Six Sigma, viéc xac dinh dung yéu cau cua
khachhang1a yéu t then chét. Thong qua phantich “Tiéng noi ctia khach hang” (VOC),
xéc 14p cac tiéu chi chat luong quan trong (CTQ) nham dam bao san pham bo loc dau
SPIN-ON khong chi dat tiéu chuan k§y thut va phu hop v6i mong doi thuc té tir thi

truong. Cac tiéu chi nay dugc thé hién trong bang dudi day:

Bang 5.2 Bang xac dinh VOC va CTQ d6i véi bd loc dau SPIN-ON

Nhu cau cua

khach hang
(VOO)

Yéu cau chat
lwgng (CTQ)

Pic tinh ky thuat

cu thé

Tiéu chi do lwong/
Dinh lwong

San pham
khong 1o ri

dau

San pham
khong o ri dau

Gioang dung kich
thude, mdi han

déu, ren khit

-Ty 18 ro1i < 0.5%
- 100% dat kiém tra kin khi

Hi¢u qua loc
t6t

Nang suat va

dod loc cao

Giéy loc dat chuén,

ap suat on dinh

- Luu luong > 12 lit/phut
- Tap chat < 1%

Do bén cao

Chiu ap, chiu

Vat li¢u chong ri,

cau trac khong

- Tu6i tho > 8.000 km
- Khong bién dang sau 300h

nhiét tot » .
bién dang thtr nghiém
X1 L Kich thudéec va | Ren dung budc, - 100% dat kiém tra ren
D3 lip dit .y - o
ren chinh xac | khong 1€ch truc - Sai léch tam <0.2mm
.. ) | - G1d 6n dinh +5% so vé1 thi
i , o1 A To61 vu hda nguyén .
Gi4d cahop ly | Chi phi to1 uu . truong
liéu, gidm 101 o
- Ty le 101 <2%

Tt bang trén co thé thay, cac yéu cau cua khach hang dbi voi san pham bo loc dau
SPIN-ON tap trung chu yéu vao d6 kin, 6 bén, hiéu suét loc va kha nang lap rap chinh
x4c. Viéc chuyén hoa cac yéu cau nay thanh cac chi sb chét lugng quan trong (CTQ)
giup doanh nghiép dinh hudng rd rang cac muyc tiéu cai tién, dong thoi dam bao rang
san pham cudi cung dap ung day du ky vong cta khach hang ciing nhu céc tiéu chuan
k¥ thuat hién hanh. Pay 13 co s& quan trong cho céc hoat dong do luong, kiém soat va

cai tién trong khuon kho dy an Lean Six Sigma.
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5.1.3. Thue trang 16i dién ra tai doanh nghiép

Trong qua trinh san xuit bo loc dau SPIN-ON, viéc dam bao chat luong san pham
daura phu thudc nhiéu vao d6 chinh xac va on dinh cua tirng cong doan. Tuy nhién, trén
thyc té van ton tai nhiéu 16i phat sinh do anh huéng cua nhiéu yéu té khac nhau. Dudi

day 13 bang tong hop cac 15i thudng gip trong timg cong doan san xut:

Bang 5.3 Bang tong hop 15i thuong gip trong san xuat bo loc dau SPIN-ON
STT Co hoi 16i _Cic 16i lién quan
Dot 16 khong dut
Via OTT
Khuyét vanh

1 Ldi 6ng trung tim

Cong vanh

2 Ldi vudt vo loc Rach lon

Xude than
Goc R khong dat
Nt mép nap

3 Li dap nip trén

Bién dang nap

o Lon van
4 Lo61 han van

Léch van

In phun sai ma

5 | Ldiinlua In phun 16i
Muc in khong kho
Kep long

6 | Loi kep mi gidy Kep sai vi tri

Ran, ntrt nap vién

7 Lbi dap vién —
Bavia mép vién
8 Loi dap tam phoi Via mit cat
. 1 .z ) Nép gap khong déu
9 Lo1 gap giday Spin-on - —
Réch giay
Trﬁy son
10 | Ldison Chay son
Dinh dau
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Dinh tap chat

Son vén cuc

Son mong

Son day

Khac mau son

11

L6i dap nap dudi

Sai kich thudc

12

Ldi quét keo AB

Keo AB khong kho

Keo AB gion

13

Ldi quét keo kin

Khuyét keo

Tran keo

14

Loi taro

Nip chua taro

Taro khong hét

Duong ren nghiéng

15

L5i 10 xo

Léch 16 xo

16

Loi tan 16

C6 bavia quanh 16

17

L4i xtr Iy bé mit

Tray vo lon

18

Lo1 khoa moc

Ghép mi khong dat

19

L6i han nap

Lo1 diém han

20

Lbi to hop 16i

Ho 16i gidy

Gan sai hudng gidy loc

Lap sai loai 161

21

Lbi dap ren

Chéan co ren c6 go

Nut cd

22

Lbi cong doan hoan hién

Tray mi

Bién dang mi khong dat

Thap gac thudce

Léch xu trong

Léch dong tAm vudng goc

Riren

Tray nap do mam xoay

Mop do thao tac
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5.1.3. Chon dw an wu tién

Bang 5.4 Bang tuyén bd du an

Bang tuyén bo du an

Tén du an

Ap dung Lean Six Sigma giam thiéu 15i
nang cao chét lugng san pham b loc dau
SPIN-ON tai Cong ty C6 phan Vafi.

Boi canh du an

Van dé/ Co hoi cua du an

B loc dau SPIN-ON 14 san pham chu luc
ctia Cong ty C6 phan VAFI, doi hoi chat
lwong cao dé dap tmg yéu cau cua di tac
khach hang . Du d3 c6 hé thong quan ly
chét luong, mot s613i van phéat sinh trong

qué trinh san xuat.

Ty 18 san pham 16i ¢6 xu hudng, diéu nay
gy lang phi va anh huong dén sy hai long

cua khach hang.

Muc tiéu caa du an

Pham vi

- Giam ty 18 16i xuoéng duéi 2.0% trong 3
thang.

- Chuan hoéa quy trinh san xuat.
- Nang cao do hai long khach hang thong

qua cai thién chit lugng.

Tap trung vao toan bo quy trinh san xuat
b6 loc dau SPIN-ON tainha may, tir cong

doan gia cong dén ki€ém tra, dong goi

Nhom du an

Ké hoach thyec tién

Tén Chirc vu Xac dinh Tuan 1
Tran Nhat Quang | Truong phong QC Do luong Tuan 2-4
Nguyén Van Ngoc | Pho phong QC Phan tich Tuan 4-6
7 Cai thién Tuén 6-8
Hira Hitu TAm T pho QC _ :
Kiém soat Tuan 8-12

5.2. Giai doan do luwong (M: Measure)

5.2.1. Biéu dé Pareto cdc l6i trong qud trinh sdn xuit SPIN-ON

bé phan tich thuc trang hién tai tai doanh nghiép, tién hanh thu thap dir licu vé sb
luong ban thanh pham, sé lugng 16i ¢ timg cong doan trong quy trinh san xuit bo loc
dau Spin-on tir ngay 01/01/2024 d¢én ngay 19/04/2025 va téng s6 luong 16i ghi nhén
duoc 1a 1,260,874 16
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Bang 5.5 Bang tong hop s luong 15i ¢ bo loc dau SPIN-ON tir ngay
1/1/2024-19/4/2025

Phan trim tich

STT Ldi S6 Irong 16i Tich liiy N
lay

1 | Ldi gap gidy spin-on 146,901 146,901 0.11650728
2 | Li dap nap vién 146,901 293,802 0.23301456
3 | L6i 6ng trung tim 142,370 436,172 0.3459283
4 | Loi vudt loc 132,123 568,295 0.45071514
5 | Ldi dap ndp ren 116,318 684,613 0.54296702
6 | Ldi han van 107,266 791,879 0.62803976
7 | Lai t6 hop 15i 105,652 897,531 0.71183243
8 | Loi son 93,394 990,925 0.78590327
9 | Loi han nap 57,527 1,048,452 0.83152797
10 | Loi xur Iy bé mat 56,073 1,104,525 0.87599951
11 | Lbi taro 45,295 1,149,820 0.911923
12 | Lbi dap tam phoi 36,120 1,185,940 0.9405698
13 | L3i hoan thién 25,166 1,211,106 0.96052897
14 | Ldi dap nép trén 19,033 1,230,139 0.97562405
15| Loitan 16 13,682 1,243,821 0.98647525
16 | Loi dap nap dudi 9,625 1,253,446 0.99410885
17| L6i 10 xo 4,531 1,257,977 0.99770239
18 | Loi quét keo kin 1,553 1,259,530 0.99893407
19| Loi in lya 683 1,260,213 0.99947576
20 | Loi khoa moc 414 1,260,627 0.9998041
21| Ldi quét keo AB 247 1,260,874 1
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Pareto Chart
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mmmm SO lwong16i === Phan tram tich liy

Hinh 5.1 Biéu do Pareto vé s6 lugng 13i trong quy trinh san xuat SPIN-ON

Dua trén phan tich biéu d6 Pareto, c6 thé nhan théy ré‘mg dir 1iéu 16i trong quy
trinh san xuat bo loc dau Spin-on khong hoan toan tuan theo nguyén tac 80/20. Cuy thé,
thay vi chi khoang 20% loai 13i (tirc 5 15i dau tién) chiém dén 80% tong sb 18i nhu
nguyén tic Pareto dé xuit, biéu do cho thiy phan tram tich lily ctia 5 18i dau tién chi dat
khoang 54%. DPé dat mbc 80%, can xem xét dén tdi thiéu 8 loai 161, tic chiém dén 36
tong s6 loai 15i, vuot qua gidi han 20% duoc néu trong nguyén tic. Piéu nay phan anh
rang 15i khong tap trung vao mot nhom nhoé nguyén nhan chinh ma phén tan tuong dbi
dong déu hon giira nhiéu cong doan khac nhau. Viéc khong tuan thu rd rét nguyén tic
80/20 ciing 12 dau hiéu cho thy hé thong quan 1y chat luong hién tai c¢6 thé dang thiéu
co ché kiém soat chat ché ¢ nhiéu diém, dan dén sy phan tan 16i khong rd rang vé trong

A

tam.

Trong qué trinh phan tich 15i san pham SPIN-ON, bén canh tan suit xuét hién, yéu
t6 chi phi ciing can dugc xem xét dé dam bao danh gia chinh xac mirc d6 nghiém trong
ctia ting 15i. M6t 161 xuét hién it nhung gy ton that 16n van co thé 1a nguyén nhan can
uu tién xtr 1y. Viéc két hop chi phi vao phan tich gitip nhan dién ré céc tac dong kinh té
nhu: chi phi sta chira, tai san xuét, bao hanh, loai bo san phém, cting nhu thiét hai do

mat don hang hodc anh huong dén uy tin doanh nghiép.
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Phén tich 161 dya trén ca tn suat va chi phi giup nhom du 4n xac dinh dung cac 16i
trong yéu, tir 46 dé xuit giai phap cai tién hiéu qua va phu hop véi muc tiéu giam thiéu
lang phi trong san xuét.
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Béng 5.6 Bang tong hop chi phi 16i 6 bo loc ddu SPIN-ON tir ngay 1/1/2024-19/4/2025

~ Chi phi Nguyén vat Chi phi nhan Chi phi van 2 2
Loi N . . Chi phi kiém tra lai Tong chi phi
li€u cong hanh

Ldi gap gidy spin-

on 279,612,271 209,713,113 139,808,735 61,904,167 691,038,286
Loi dap nap vién | 298,617,471 289,713,104 149,808,736 75,904,368 814,043,679
L5i ong trung tim | 270,992,978 203,241,733 135,496,489 69,748,244 679,479,445
Lbi vuot loc 281,488,412 198,616,309 125,744,206 62,872,103 668,721,030
L4i dap nap ren 111,404,518 122,053,388 110,631,259 55,351,129 399,440,295
Li han van 120,174,565 153,130,923 102,087,282 51,043,641 426,436,412
L5i t6 hop 16i 151,102,410 130,826,807 100,551,205 50,275,602 432,756,025
Ldi son 131,770,023 133,127,510 88,885,012 41,142,546 394,925,091
L6i han nap 67,499,284 82,124,463 54,749,642 27,374,821 231,748,210
L&i xir 1y bé mit 92,731,680 80,048,760 53,365,840 26,682,920 252,829,199
Loi taro 86,216,386 64,662,290 43,108,193 21,554,097 215,540,966
Loi dap tam phoi | 68,252,310 51,564,212 34,376,155 17,188,077 171,380,755
Ldi hoan thién 87,902,011 35,926,508 23,951,005 11,975,503 159,755,027
L4i dap nap trén 36,228,104 27,171,153 17,114,102 9,057,051 89,570,409
Ldi tan 16 26,042,888 19,532,166 13,021,125 6,510,722 65,106,900
Loi dap nap dusi | 18,320,625 13,740,469 9,160,313 4,580,156 45,801,563
Ldi 16 xo 8,624,494 6,468,371 4,312,247 2,156,123 21,561,236
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Ldi quét keo kin 2,956,045 2,217,034 1,472,022 739,011 7,384,112
Ldi in lua 1,300,013 975,038 650,025 325,013 3,250,088
Ldi khéa moc 788,025 591,019 394,012 197,006 1,970,062
Ldi quét keo AB 470,150 352,613 235,075 117,538 1,175,375
Tong 2,142,494,661 1,825,796,983 1,208,922,680 596,699,839 5,773,914,165
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Bang 5.7 Phan tich yéu t6 16i c¢6 két hop chi phi

Tong chi phi tich

Phan trim tich

STT Léi Tong chi phi ) 3
lay lay
Loi gap gia
1 , S4p 81 691,038,286 814,043,679 0.11650728
Spin-on
2 L56i dap nap vién 814,043,679 1,505,081,965 0.23301456
Ldi ong trung
3 R 679,479,445 2,184,561,410 0.3459283
tam
4 Lbi vubt loc 668,721,030 2,853,282,440 0.45071514
5 L4i dap nap ren 399,440,295 3,286,038,465 0.54296702
6 Li han van 426,436,412 3,712,474,877 0.62803976
7 L5i to hop 16 432,756,025 4,111,915,172 0.71183243
8 Ldi son 394,925,091 4,506,840,263 0.78590327
9 Lo6i han nap 231,748,210 4,759,669,462 0.83152797
10 | Loi xir Iy bé mat 252,829,199 4,991,417,672 0.87599951
11 | Lditaro 215,540,966 5,206,958,638 0.911923
L5i dap tam
12 B 171,380,755 5,378,339,393 0.9405698
phoi
13 | Léi hoan thién 159,755,027 5,538,094,420 0.96052897
14 | Lbi dap nap trén 89,570,409 5,627,664,829 0.97562405
15 | Lditan 16 65,106,900 5,692,771,729 0.98647525
Lo6i dap nap
16 B 45,801,563 5,738,573,292 0.99410885
dudi
17 | Lbilo xo 21,561,236 5,760,134,528 0.99770239
18 | Lbi quét keo kin 7,384,112 5,767,518,640 0.99893407
19 | Lbiinlua 3,250,088 5,770,768,728 0.99947576
20 | Ldi khoa moc 1,970,062 5,772,738,790 0.9998041
21 | Ldi quét keo AB 1,175,375 5,773,914,165 1
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Pareto Chart

1.2

659 369099 65% 89%99%9896.00%
1

6E+09 9%1%1%19%1%02%89%

87.285%,58%79%9

0.8

0.6

0.4

BN TGng chiphi ==@= % tich L0y

Hinh 5.2 Biéu dd Pareto vé s6 lugng 13i va chi phi 18i trong quy trinh san xuat
SPIN-ON

Biéu dd Pareto cho thdy chi phi 18i trong quy trinh san xuit bd loc dau SPIN-ON
cht yéu tap trung vao mot sé it loai 161, ndi bat 1a 15i gdp gidy SPIN-ON, 16i dap nip
vién va 18i ong trung tam, 16i vudt vo loc — bdn 161 chiém hon 80% tong chi phi 15i tich
lity. Piéu nay phan anh rd nguyén Iy 80/20 ciia Pareto, khi phan 16n ton that dén tir mot
nhom nhd nguyén nhan. Céc 16i con lai nhu 16i han van, 16i dap ne“ip, 16i quétkeo,... chi
chiém ty trong rat nho va it anh huéng dén tong chi phi. Do d6, doanh nghiép can uu
tién tap trung nguén luc cai tién vao cac 18i chinh gay thiét hai 1on, nham nang cao hiéu
qua kiém soat chat luong va tdi vu hoa chi phi san xuat.

5.2.2. Xac dinh mvrc do sigma cvua doanh nghiép
Qua bang théng ké san pham 13i cua cong ty tir ngay 1/1/2024 dén ngay
19/4/2025, c6 thé xac dinh duogc hé sb six sigma cua cong ty Vafi dua trén chi s6 DPMO
va d6i chiéu voi bang chuyén d6i six sigma.
Ta c6 thé tinh toan dugc ti 18 khuyét tat trén s co hoi Xay ra khuyét tat ( DPO)

S6 khuyét tat

DPO =

S6 don vi san phim X S6 co hoi xay ra khuyét tat
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. 1,260,874
31,472,184 X 22

=1.82105 x 1073

Chi s6 khuyét tat trén mot triéu co hoi ( DPMO)
DPMO = DPO x 106
=1.82105 x 103 x 106 =1821.05

Véi DPMO = 1821.05, d6i chiéu v6i Bang chuyén d6i Six Sigma ( Phu lyc 1), x4c
dinh duoc Six Sigma hién tai cia doanh nghiép xép xi4.5.

5.3. Giai doan phéan tich (A: Analysis)

Dua trén két qua do ludng thu thap tai giai doan Measure, c6 bon nhom 15i quy
trinh can dugc dic biét quan tim bao gém: 15i gap gidy Spin-on, 16i dap nap vién, 15i
ong trung tam va 15i vudt vo loc. Viéc phan tich nguyén nhan gdc ré cua céc 16i nay la
can thiét nham cung cip mot cai nhin tong thé va sau sic vé cac yéu t6 anh huong dén
chit luong san pham. Trén co s& do, cac giai phap cai tién cu thé va phu hop s& duoc dé
xuat nham t6i wvu hoa quy trinh san xuét, giam thiéu ty 1 15i va ning cao hiéu qua van

hanh.

5.3.1. Lwa chon 16i trong tdm trong cdc 16i quy trinh

Trong giai doan Analyze cua chu trinh DMAIC, viéc xac dinh dung céc 16i trong
tam 1a budc quan trong nham 1am rd cac nguyén nhan gdc ré anh huong dén chat lugng
san pham. Do nguon lyc cai tién c6 han, can wu tién xir Iy nhitng 161 vira ¢6 tan sut xuét
hién cao, vira gdy anh hudng 16n dén chiic nang va chét luong dau ra cua bo loc dau
Spin-on. Pé dam bao tinh khach quanva coco sd ky thuatrd rang, dé tai st dungphuong

phap lya chon 16i dya trén hai tiéu chi chinh:

— Ty 1é xuét hién 15i (Defect Rate): La ty 18 phan trdm s6 luong 15i trén tong sd san
phém duge kiém tra tai tung cong doan. Dir li€u duoc thu thap tur giai doan Measure
théng qua phiéu kiém tra chat luong va thong ké thuc té.

— Muc d6 anh hudng dén chét lugng san pham (Severity): Pugc danh gia trén thang
diém tir 1 dén 10, trong d6 diém cang cao phan anh mirc d6 nghiém trong cua 161 ddi

v6i kha ning hoat d6ng, 6 bén, hodc sy phu hop k§y thuat ciia san pham.
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Phuong phap nay 1a su két hop giita nguyén Iy Pareto (80/20) va tidu chi Severity
trong cong cu FMEA (Failure Modes and Effects Analysis), dam bao lya chon dung 16i
¢ uu tién cao nhat dé tién hanh phan tich nguyén nhan va dé xuat giai phap cai tién.

Bang 5.8 Lua chon 16i trong tAm theo tiéu chi ty 18 16i va mtc d6 anh huong

.. Ty 1816i | DPanh gia mirc ..
Nhom loi , 2 Lua chon loi
. Loi cu the trong do nghiem R
quy trinh ) trong tam
nhom trong
Loi gdp | Nép gap khong déu 61.1% | Trung binh X
gidy | Rach gidy 38.9% | Cao
L3idap | Ran, ntt nap vién 55,6% | Cao X
nip vién | Bavia mép vién 44.4% | Trung binh
Loi dng | Dot 16 khong dut, sot 16 67.3% | Cao X
trung tam | Via OTT 32.7% | Trung binh
Khuyét vanh 16.1% | Thap
., | Congvanh 17.2% | Trung binh
Lo1 vuot
) Rach lon 24.8% | Cao X
vo loc
Xude than 21.1% | Trung binh
Goc R khong dat 20.8% | Trung binh

Qua bang théng ké, c6 thé xac dinh duoc cac 15i trong tam dai dién cho tung nhém
161 quy trinh, bao gdom: 16i nép gap khong déu trong cong doan gap gidy, 16i ran, nirt ndp
vién trong cong doan dap nap vién, 18i d6t 16 khong dit trong cong doan xir Iy dngtrung
tam, va 15i rach lon trong cong doan vubt vo loc. Viéc lua chon cac 16i nay lam trong
tam 1a co s& dé tién hanh phan tich nguyén nhan gbc ré bang biéu d6 xuong c4, nham
1am 1 cac yéu té k¥ thuat, thiét bi, con ngudi va phuong phéap c6 thé gay ra 15i, tir d6

dé xuat cac giai phap cai tién phu hop va hiéu qua.
5.3.2. Phén tich 16

Dura trén cac dit liéu d thu thap, ta tién hanh phan tich 15i san pham theo nguyén
tic 6M két hop v6i phuong phap dit cdu hoi SW1H nham nhéan dién rd rang nguyén
nhén phat sinh 15i. Phan tich nay gitp lam sang té ban chat cua timg 18i, bdi canh xay
ra, ddi tuong lién quan cling nhu mtrc d6 anh hudng, tr d6 lam co sé cho viéc dé xuét

cac giai phap khic phuc mot cach hiéu qua va phu hop.
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Bang 5.9 Bang phan tich SW1H céc 16i

— Nép gap khong déu

— Ran, nut nép vién
What Loi la gi — Dot 16 khong dut, sot 16
— Rach lon

— Cong nhan
Who Ai phat hlél’l — QC klém ra

Where Phat sinh tai dau — Nha may Vafi

When Xay ra khi ndo — Tungay 1/1/2024 dén 9/4/2025

— Tay nghé, kinh nghiém cong nhan

Why Tai sao lai xay ra — May moc,...
o Mirc 40 va tan suat xay — Mirc d9 nang/ trung binh/ nhe.
ra 15i

Sau do, ap dung bi¢u d6 xuong ca dé tim ra nguyén nhan goc ré cua cac 10i nham

tim ra cach giai quyét van dé mot cach hop Iy nhat.
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5.3.2.1. Loinép gip gidy khong déu

Miy méc Con ngwoi
Lim vide thidy R
tip trung Chn quan khi may,
Cam bién 15i ; chay on d_m_h ;
Miy glp T ' .
gidy d b cong v,
. oo nhin k .
Con lin din ¢ Dc_m% oo
gidy bi mon gt

Thifu k§f ning
xur 17 1ot

Nép gép gidy

khong déu

Chi kiém tra ngoai quan / S ;

Bui min gy ket
gidy

™ S
* DG im va nhiét 66
thay do1

Khéng ghi dit liéu sai s6
-

Po lrimg M@i trirdmg

Hinh 5.3 So d6 nguyén nhan- két qua 15i nép gap gidy khong déu

So d6 xwong cé trén phan tich nguyénnhan dan dén 16inép gap gidy khong déu trong
cong doan gép gidy.

Yéu té may moc dong vai trd quan trong trong ¢ chinh xac ctia nép gap. Cam bién
bi 16i hodc ddng co giat trong qua trinh van hanh ¢ thé khién qua trinh gip gidy
khong ddng déu. Ngoai ra, con lan dan gidy bi mon theo thoi gian lam giam khaning
giir gidy 6n dinh, gy ra nép gip léch hoic khong déu gitta cac san pham.

Yéu t6 con ngudi ciing c6 tac dong dang ké dén 16i nay. Cong nhan lam viéc thiéu
tap trung hodc chu quan khi may hoat dong 6n dinh thuong bo qua cac ddu hiéu bat
thuong, khién 16i gip gidy xay ra ma khoéng duoc phat hién kip thoi. Hon nita, k¥
nang xtr 1y 16i con han ché ciing 1am giam kha niang can thiép khi c6 su ¢b xay ra.
Do luong 1a mot khia canh khong thé bo qua. Khi chi kiém tra bang mat thudng ma
khong st dung cac cong cu do chinh xac hoac khi dir liéu sai s6 khong duoc ghi chép
day du, viéc danh gia chat lugng san pham sé& thiéu chinh xac, ddn dén viéc bo sot
cac san pham c6 16i nép gap.

Moi truong san xuét ciing ¢6 anh hudng rd rét. Bui min trong khong khi d& gay ket

gidy, lam gian doan qué trinh gap vatao ra cac nép khong déu. Thém vao do, do am
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va nhiét do thay ddi lién tuc khién gidy gidn no hodc co lai bat thuong, din dén sai

léch trong thao tac gap gidy.

5.3.2.2. Léiran, nirt nd’p vién

Miy mdc

Khudn dip bimon

Mé}’ ditp R i

Lue dip khong '
ondigh

Khéng dimg thiét bi do e

Khéng diéu chinh lyc trong
qui trinh ddp

dip thure té

N

Do hromg

Con nguwiri

Car dit sai thong

o dip  Lip sai ki dip

Cong 1 1

Thidu h ning
nthdn biét 161 ran

Ran, nrt
nap vién

Phot gi nhe gdy
gon vt lidy
4
; Phoi nfip méo
! trong lde Iru kho

Nguyén vit liéu

Hinh 5.4 So @6 nguyén nhan- két qua 13i ran, nit ndp vién

— So dd xuong ca trén phan tich nguyén nhan dan dén 16i ran, nit nip vién trong cong

doan dap nap vién.

+ May moc 1a yéu té k¥ thudt co anh hudng truc tiép dén 18i ran, nut nap vién. Khuén

dap bi mon hoic luc dap khong on dinh s& 1am giam hiéu qua dinh hinh nép vién,

khién vat liéu chiu ap luc khong d@)ng déu, dé phat sinh vétran hodc nut. Néu khong

c6 ché d6 bao tri khudn thudng xuyén hoic khong giam sat luc dap chit ché, chat

lugng san pham s& khong duoc dam béo.

+ Yéu td con ngudi ciing goép phan khong nho. Viée cong nhan cai dit sai thong sb luc

dap hodc lap sai khudn dap s& dan dén tinh trang qua luc hodc l1éch tim trong qua
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trinh dap, 1am nip vién bi bién dang hodc nut. Ngoai ra, k§ ning nhan biét va xur Iy
16i ran ctia cong nhan con han ché ciing 1am giam kha ning phat hién sém va ngin
chin san pham 1.

+ Do ludng la nguyén nhéan gian tiép nhung khong kém phan quan trong. Viéc khong
st dung thiét bi do luc dap thuc té hodc khong diéu chinh luc dap phu hop trong sudt
qué trinh san xuat khién qua trinh kiém soat trd nén thiéu chinh x4c, din dén hién
tuong luc ddp qua manh hodc khong déng déu — 1a nguyén nhan phod bién gay ran
nit trén nap vién.

+ Nguyén vat liéu ciing c6 tac dong rd rét. Néu sir dung phdi nap qua nhe hodc co dic
tinh gion, vat li¢u s€ khong chiu duogc ap luc dap cao. Hon nira, vi¢c bado quan khong
dung cach trong khau luu kho — nhu dé nap méo, va dap — khién vat liéu bi ton hai

trude khi dua vao san xuat, lam ting nguy co phat sinh 18i trong qua trinh dap.

5.3.2.3. Loi djt 16 khéong diit, sot 16

My moc Con ngwi
Ciim bién 15i | Thigu t3p trung
. khi quan sat 16
}\rla_\ Cﬂm ] chua duroc d6t
bién phit hién 1 -
16 dot .
Cong o L DU -
nhén L}
May 46t 15 v (S
Léithéng s6 Da:) dotbL _
méy , bien dang Thiéu kinh nghiém
p D6t 16 khong
4 ] dirt, sot 16
Théi gian kiém tra gitta
hai cong doan qud ngin ; - vl
i Phéi bién dang
truge khi dot

Thiéu kiém sodt thong s6

v& luc dbt Phoi ton kho, chat

> / Irong gidm
Phlrcm.g phip Nguyéﬁ vit liéu
Hinh 5.5 So d6 nguyén nhan- két qua 161 dot 16 khong dut, sot 16

— So d6 xwong ca trén phén tichnguyénnhan dan d¢én 15i d6t 15 khong dt, sot 15 trong

cong doan gia cong Ong trung tam.
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+ May moc 12 mot yéu t6 ki thuat quan trong din dén 16i. May dot 15 néu c6 sai sd vé
thong sb k¥ thuat hoac str dung dao dot da bi bién dang thi kha ndng xuyén qua vét
liéu s€ khong dam bao, gy hién tuong dot khong dat. Bén canh do, hé théng cam
bién cua may dot néu bi 18i hodc khong phat hién chinh x4c vi tri 16 chua dot ciing
s& din dén tinh trang sot 18 trong san pham hoan thién.

+ Yéu t6 con nguoi c6 anh huong 16n dén chat luong cong doan dot 15. Cong nhéan
thiéu tap trung khi theo ddi quy trinh s& khong phat hién duge cac 16 chwa dot hodc
d6t chua hoan chinh. Ngoai ra, néu cong nhan thiéu kinh nghiém trong van hanh may
d6t hodc trong viéc phat hién va xur 1y 16i k¥ thuét thi kha niang khic phuc su ¢b s&
rat han ché, 1am gia ting ty 1& san pham 1.

+ Phuong phap kiém soat hién tai cling boc 16 nhiéu diém yéu. Viéc khong kiém soat
chit ché luc dot hodc dé thoi gian kiém tra gitta hai cong doan qua ngin khién khong
phat hién kip thoi céc san phadm bi 161 trong qué trinh san xuat, dé chung tiép tuc di
qua cac cong doan sau, lam anh huong dén chat luong thanh pham va gay tén chi
phi tai ché hodc loai bo.

+ Nguyén vatliéu khong dam bao chét luong, nhu phoibi bién dang trude khi dothosdc
bi anh huong boi diéu kién luu kho khong phu hop (am, gi sét, bién dang co hoc)

ciing din dén d6t khong déu, 16 khong dut hoan toan hodc 1éch vi tri dot.

5.3.2.4. Léi rdach lon
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May méc Con ngwéi
Thiéu kinh . e
Luc dép khong nghigm vin hanh Chinh sal thong
Céndinh | S0 may
May vudt lon b . COg M A
\ 1y ¥ -
Bé d& khudn ¢
rung, long
Khong kiém tra

khuén triée khi chay

Thisn thi liéu huéng din i Iy
rach lon

it Khéng kiém tra dé

tron khudn
N -
Khong co quy trinh kiém sodt o .
hao mén khuén dip Thiét b1 do sai s6
o
Phwong phap Po lwing

Hinh 5.6 So d6 nguyén nhéan- két qua 15i rach lon

— So d6 xuong cé trén phan tich nguyén nhan dan dén 131 rach lon trong cong doan gia
vudt vo lon.

+ V& may moc, nguyén nhan dang luu ¥ nhat 1a luc dap cia may vudt khong on dinh,
khién phoi lonbi bién dang khong ddong déu dan dén rach. Thém vao dé, bé d& khuon
bi rung hodc 16ng khién cho khudn hoat dong khong chinh xéc trong sudt qua trinh
vubt, gay vacham l€ch tdm hodc nén khong déu, lam cho cau trac vat liéu yéu diva
dé bi xé rach.

+ Yéu té con ngudi ciing déng vai tro quan trong. Trong nhiéu trudng hop, cong nhan
thiéu kinh nghi¢m van hanh may hoac chua dugc dao tao déy du vé xu ly tinh huéng
khi thay d6i loai vat liéu ddu vao. Viéc chinh sai thong s6 may hoic bo qua kiém tra
khuon trude khi chay may dan dén viéc lon bi déy vao sai vi tri hoac chiu luc ép qua
muc, lam tdng nguy co bi rach trong qua trinh dinh hinh.

+ V& phuong phép, hé thdng hién tai chua c6 tai liéu huéng dan xir 1y 18i rach lon 16
rang, khién viéc khac phuc sy ¢ tai chd gip kho khan, lam 13i tai dién nhiéu lan.
DPdng thoi, ciing khong co quy trinh kiém soat 6 hao mon ctia khudn ép, trong khi
khuon 13 bo phan rat d& bi anh huéng sau mot sé chu ky 1am viéc nhat dinh.

+ Védo luong, cong doan kiém tra d6 tron va do déng tdm cua khuon thuong bi bo sét

hodc thuc hién khong day du. Néu thiét bi do c6 sai s hoidc khong duoc hiéu chuan
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dinh ky, két qua danh gia tinh trang khuon c6 thé khong chinh xac, din dén viéc tiép

tuc s dung khudn khong dat yéu cau, lam gia tang ty 1¢ lon bi rach khi vubt.

5.3.3. Xdc dinh mirc d¢ wu tién tieng loai 16i

Dua trén biéu d6 phan tich nguyénnhén cho ting loai 181, tién hanh xay dung bang
FMEA nhiam xac dinh cac nguyén nhan quan trong va c6 mirc d6 uu tién cao. Phan tich
nay st dung chi s6 RPN cua phuong phap FMEA dé danh gia mirc do rai ro cuia timg
nguyén nhan. TUr gia tri RPN, két hop véi ty 1 phan trim anh huong ctia mdi nguyén
nhén, ¢ thé xac dinh duoc cac nguyén nhan gbc. Trén co sé d6, dé xuit cac giai phap
cai tién phu hop nham khéc phuc triét dé cac nguyén nhan gay 13i trong qua trinh san

xuat

5.3.3.1. Phéin tich mikc d¢ wu tién ciia 16i gép gidy khéng déu
Bang 5.10 Bang phan tich mtrc d6 wu tién ctia 15i gap gidy khong déu

FMEA
Mure %RPN
Kha & 2
. Micdp | . | 9 cua
uon nian - A
;g .| Nguyén | nghiém | 3 | i nguon
STT | goc sai n xay | pign | RPN %RPN goc sai
15i nhan trong : 3
oi ra D loi
(0)
Lam viéc
thiéu tap 7 6 6| 252 14.36
trung
Chu quan
Con | khi may
. 2 6 5 71 210 11.97 37.27
1 nguoi | chay 6n
dinh
Thiéu k¥
nang xu ly 8 4 6| 192 10.94
16i

56
SVTH: Nguyén Thi Hong Nhung GVHD: TS. Huynh Nhat T6



Ap dung Lean Six Sigma nham giam thiéu 16i nang cao chdt liwong san pham bé loc dau SPIN-ON

tai céng ty c6 phan Vafi

moc

Cam bién
cua may

gép gidy bi
16i

51 180

10.26

bong co bi
giat

6| 126

7.18

Con lan
dan gidy bi

mon

51 120

6.84

24.28

3 Mbi

truong

Pd 4m
nhiét do
thay va d6i

71 210

11.97

Bui min
gay ket
gidy

6| 168

9.57

21.54

Do
4 luong

Chi kiém
tra ngoai

quan

8| 192

10.94

Khong ghi
dir liéu sai

SO

71 105

5.98

16.92

Téng

1755

100
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5.3.3.2. Phén tich mirc dj wu tién cua l6i ran, nirt nap vién

Bang 5.11 Bang phén tich mic d6 uu tién cua 16i gap gidy khong déu

SVTH: Nguyén Thi Hong Nhung

GVHD: TS. Huynh Nhat T6

FMEA
Kha | Mire %RPN
. Mire dd nang | do Clli‘l
uon 3 ; o
;g : Nguyén nghiém x4y | phat nguon
STT goc sal n ra hién RPN % RPN géc sai
x. nhan trong * _
for © | © | ® 13i
Lap sai
8 6| 240 14.84
khuon dap
Cai dat sai
Con | thongsd 1 9 4 6| 216| 1336
N ONE 50 e 43.35
nguol | dap
Thiéu k¥
nang nhan 7 5 7| 245 15.15
biét 15i ran
Khuon dap
. 9 4 51 180 11.13
bi mon
May
. Luc dap 20.04
moc .
khong 6n 8 3 6| 144 8.91
dinh
Phéi nip
meéo trong 7 4 6| 168 10.39
Nguyén | lac luu kho
¥ y . 17.81
vatliéu | Pho1 gi nhe
gay gion vat 8 3 51 120 7.42
liéu
b Khong dung
0 .
. thiétbido luc 7 4 71 196 12.12 18.8
luong ) p
dap thuc té
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Khéng diéu
chinh luc
, 6 3 6| 108 6.68
trong qua
trinh dap
Tong 1617 100

5.3.3.3. Phéin tich mirc d§ wu tién ciia 16i dot 16 khong durt, sot 16

Bang 5.12 Bang phan tich mirc d6 wu tién cua 16i dot 16 khong dut, sot 16

FMEA
Kha | Mikc
Murc nﬁng d@ % RPN
Ngub do ; 3 i
,\g“mf Nguyén ?A xday | phat cuz:
STT | goc sai ha nghiém | 4 hién | RPN | %RPN | nguon
. nhan : .
loi trong (0) (D) goc sai
(S) 16i
Thiéu tap
trung khi
quan sat 15 8 5 50 200| 13.07
Con
. .. | chua duoc 27.19
nguoi
SO dot
Thiéu kinh
L 9 4 6| 216 14.12
nghiém
May cam bién
phat hién 15 9 5 50 225| 14.71
dot bi 16
May Lo ’ 43.73
Lo1 thong s6
2 moc s 8 4 6| 192 12.55
may dot 1o
Dao d6t bi
> 9 4 7| 252 16.47
bién dang
| Phéi ndap méo
Nguyén )
" | trong lac luu 7 3 5 105 6.86 11.44
3 vat liéu
kho
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Phoi ginhe
gay gion vat 7 2 70 4.58
licu
Thoi gian
Phuong | kiém tra giira
_ 7 3 126 8.24
phap hai cong doan
A qué ngan 17.65
Thiéu kiém
soat thong s 8 3 144 9.41
vé luc dot
Tong 1530 100
5.3.3.4. Phén tich mirc dp wu tién ciia 16i rach lon
Bang 5.13 Bang phan tich mic d6 wu tién cua 16i rach lon
FMEA
Kha | Mire
‘ Mic dp | "@ng | 4o #oREN
Nguon ) 3 A cia
,\g . Nguyén nghiém Ravps ehas N
STT | goc sai R ra | hién | RPN | %RPN | ngudon
x. nhan trong * < .
loi ) (0) (D) goc~ sai
loi
Chinh sai
thong sb 8 5 5| 200 13.29
may
Thiéu kinh
Con nghiém van 9 4 6| 216 14.35
. 34.02
1 nguoi | hanh
Khong kiém
tra khudn
. 8 2 6 96 6.38
trude khi
chay
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May vuot
lon co luc
9 5 6| 270 17.94
dap khong
6n 28.57
B¢ do
khudn rung, 8 4 51 160 10.63
long

Thiéu tai

2 moc

liéu hudn

N 8 7 3 50 105 6.98
dan xu ly
Phuong

phap

161 rach lon

Khong co
quy trinh 19.73
kiém soét 8 4 6| 192| 12.76
hao mon
khuon dap
Thiét bi do
sai sO
Khong kiém 17.67
tra do tron 7 4 5 140 9.30
khuon

Tong 1505 100

7 3 6 126 8.37
Po

4 luong

5.3.4. Xdc dinh bién phap thuc hién dwa trén két qud phdn tich

Trong qué trinh san xuat thyc té tai Cong ty C6 phan VAFI, viéc t6i uu hoa dong
thoi toan bo ngudn lyc vé nhan sy, thiét bi va quy trinh 1 diéu khé thuc hién trong thoi
gian ngin. Tuy nhién, viéc nhan dién dugc nhitng nat thit chinh va cac nguyénnhén goc
r& gay ra 16i 1a tién dé quan trong dé timg budc cai tién hé thdng san xuit. Thong qua
cong tac thu thap, phan loai va phan tich dir liéu 16i theo cong cu FMEA, xé4c dinh dugc
mot sb cong doan va yéu t6 c6 RPN cao, anh hudng truc tiép dén chit lugng san pham
b6 loc dau Spin-on.

Cu thé, cac cong doan nhu gép giéy loc, dot10, dap nép vién va vudt vé lon duoc
x4c dinh1a diém néng phatsinh 16i. Nguyén nhan chi yéu dén tir yéu té con ngudi (thiéu

k¥ nang thao tac, khong tudn thu ding quy trinh), may méc (mai mon khuoén, dao, cam
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bién sai I¢ch). Dya trén cadc nguyén nhan nay, dé xuat mot s6 giai phap cai tién phu hop

vo1 kha nang va nguon luc hién c6 ctia doanh nghiép.

5.4. Giai doan cai tién (I: Improve)

5.4.1. Cii tién mdy méc

Bang 5.14 Bang dé xudt cai tién yéu t6 may moc

May méc | Van dé thuong gip Nguyén nhan Pé xuit giai phap
Bui gidy bam vao | Vé sinh cambién hang ngay
cam bién vao cudi mdi ca: Gitp loai

bo bui gidy bam, ting tudi

Cam bién gap gidy tho va do chinh xac
hoat dong khong 6n | Ldi module diéu | Thay méi cam bién 16i dinh
dinh khién din dén cam | ky: Gitp dam bao tin hiéu
bién khéng nhén | chinhxac dé diéu khién thoi

Méy gp dung diém gip d%én? geilp gidy, giam sai 1éch

.2 V1 tr1 gap
sy bong co bi giat Day curoa truyén | Kiém tra dinh ki va thay thé
dong bi trung, mon | ddy curoa néu c6 dau hiéu
mon, ran nut

Con lin dan gidy bi | Sau thoi gian st | Kiém tra d6 mon khudn dap

mon dung dai, bé mat| dinh ki
con lin mon khién
gidy bi trugt hay
gap léch

May dap | Khuon dap bimon | Dap lién tuc dudi Kiém tra d6 mon khuén dap

nip vién ap luc 16n, giy sai| dinh ki va thay thé néu can
sé6 mép dap, méo | thiét
nip hodc nut vién
khi dap

Luc dap khong 6n | Hé thongkhibirori | Lip cam bién luc dap: Cam
dinh khién lyc dap luc | biénsétheo ddi luc tac dong
manh lac yéu. thuc té va canh bao néu luc

SVTH: Nguyén Thi Hong Nhung
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vuot/thiéu muc cho phép

giup phat hién bat thuong

som.
May dot ~ .. ) . Dao cun gay rach | Thay dao dot dinh ky va ap
< Lo dot khong tron, | . A _ A
10 ong . A .| mép 10 hodc khong | dung lich thay dao theo d¢
. khong xuyén hoan | . . )
trung tam o dut mon thuc té bang cach so
toan, bi sot 10. . ~
sanh bién dang I0.
Cam bién khong | Cam bién quang bi Kiém tra va vé sinh cam
phat hién 16 bi sot léch huodng, dinh bién truéc mdi ca lam
bui
o ., | Cam bién hanh | Kiém tra va hiéu chinh lai
01 thong sO ma ~ .
P 8 Y| trinh ciamay d6t15 | cam bién hanh trinh
ot 10
' bi sai lIéch, bi hong
May vudt | B¢ d& khudén rung | Long bu-long c6 | Thay thé bu-long cb dinh
lon lic dinh bang bu-16ng co dai khoa
Luc dap khdéng 6n chdng tu mé (buldng khoa)
dinh dé ngan hién tugng 16ng bu-
16ng khi may rung.
Bang 5.15 Bang udc tinh chi phi cai tién may moc trong mot nim
Don gia: VND
. ) Hang muc P’ ., So hrong | Tong chi phi
May moc e X So lwong Don gia i o
cai tién may woe tinh
Thay maoi
cam bién 15i
_ o 600,000 1,200,000
dinh ky: cam .
2 1 cam
M . | bién quang hid
a a ién
‘Ay sap V€ sinh cam 2
giay _, ..
bién: choi 50,000 100,000
mém.
Thay méi
A 1 day 550,00 1,100,000
day curoa
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Thay con lan

dan gidy dinh | 1 con lan 1,000,000
. 500,000
ki
Kiém tra va )
. 1 bd
A thay khuon A 3,000,000 9,000,000
May dap _ . khuon
2 .x dinh ky 3
nap vién —
Lap cam bién A
A 1 bo 5,000,000 15,000,000
lyc dap
Thay dao dot
May dot | dinh ky: dao .
I ) I ludi
10 Ong thép hop kim d 800,000 3 2,400,000
ao

trung tam | + kiém tra

hinh dang 16

Thay bu-16ng
thuong bang | 8 bu-
bu-16ng co long/ 1 100,000 12 9,600,000
dai khoa bo khudn

chong tu mo

May vubt

lon

Téng chi phi 39,400,000

Trong phan dé xudt cai tién may moc, chi tip trung vao cac thiét bi then chét anh
hudng truc tiép dén qua trinh san xuat bo loc dau Spin-on nhu may gap gidy, may déap
nip vién, may dot 16 dng trung tdm va may vudt lon. Cac nguyén nhan gy 16i nhu cam
bién hoat dong khong 6n dinh, khuén dap mon, dao dot cun hay bu-long 1ong déu da
duoc xac dinh rd va dua ra giai phap khac phuc hop 1y. Cac giai phap cai tién vira mang
tinh k¥ thuat nhu thay cam bién, lrflp cam bién lyc, thay dao dot, vira mang tinh bao tri
nhu vé sinh dinh ky, kiém tra ¢ mon theo chu ky. Diéu nay cho thay can thiét lap mot
ké hoach bao tri chi tiét va dinh ky cho tung loai may nham dam bao thiét bi hoat dong

6n dinh, giam thiéu 18i phat sinh trong qua trinh san xuat.

% Bao dudng dinh ky may mdc s€ bao gom céc loai nhu sau: ki€m tra xem xé&t, tiu

tu, trung tu va dai tu.
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— Kiém tra xem xét (3 lan/thang): Cong viéc kiém tra xem xét duoc thuc hién
thuong xuyén nham dam bao thiét bi hoat dong 6n dinh va phongngira hu hong nhé.
Cac hoat dong bao gém: vé sinh cam bién, 1am sach bé mat khuon va dao dé tranh
tich tu bui ban gay anh hudéng dén d6 chinh xac; cham dau cho céc truc truyén dong
dé giam ma sat va mai mon; déng thoi kiém tra nhanh cac chi tiét nhu con lin, bu-
16ng cb dinh va 4p suat khi nén dé kip thoi phat hién dau hiéu bt thuong.

—  Tiéu tu (1 lan/thang): Tiéu tu duoc thyc hién dinh ky mdi thang nham bao tri céc
b phan c6 tan suat lam viéc cao. Cong viéc bao gém thay thé con 1an dd mon, dao
d6t bi st nhe dé dam bao chét lugng thanh pham; siét lai hodc thay thé bu-16ng
chéngrung nham giit chic bé may va khuon trong sudt qua trinh van hanh; ddng thoi
can chinh lai luc dap va cum dan giéy dé duy tri d¢ chinh xac trong thao tac.

—  Trung tu (3 thang/lan): Trung tu duoc thuc hién mdi quy dé bao dudng cac bd
phan quan trong trong hé thong. Noi dung cong viéc gom thay khuon dap va dao dot
da bi mai mon sau thoi gian st dung dai; kiém tra tinh trang cam bién luc, bac dan
va 0 truc nham phathién kip thoi hién tuong ro 1ong hodc mon; cudi cung, hiéu chinh
lai toan by cum truyén dong dé dam bao su déng b6 va on dinh khi van hanh day
chuyén.

—  Pai tu (2 nam/ldn): Pai tu 1 cAp d6 bao tri sdu nhat, thuong duoc thuc hién hai
nam mot 1an nham khéi phuc hoic thay méi cac bo phan xudng cap nang. Cong viée
bao gdm thay méi khudn dap, cam bién va mo-dun diéu khién di cii hoic hoat dong
khong 6n dinh; stra chita hodc thay thé cac chi tiét bi hong nang anh hudng truc tiép
dén qua trinh san xuét; ddng thoi tién hanh tong bao dudng, 1am sach va hiéu chinh

toan b thiét bj dé dua may moc veé trang thai tot nhét.
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Bang 5.16 Lich bao dudng may moc tir thang 1 ¢én thang 6

Loai may Thang 1 | Thang 2 | Thang 3 | Thang 4 | Thang 5 | Thang 6
May géap gidy Tiéu tu Kiém tra Trung tu
May dép nd :
.Ay P hap Kiém tra Trung tu
vién
M4y dot 16 6n 7
Y A s Kiém tra

trung tam
Méiy vudt vé 2

Trung tu Kiém tra
lon

Bang 5.17 Lich bao dudng may moc tir thang 7 dén thang 12
Loai may Thang 7 | Thang 8 | Thang 9 | Thang 10 | Thang 11 | Thang 12
May gép gidy Kiém tra Dai tu
May dap ni 7 :
.,Ay P nap Kiém tra Tiéu tu
vién
May dot16 dng 2
) Trung tu Ti€u tu

trung tam
Miy vudt vo 2 2

Tiéu tu Kiém tra
lon
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5.4.2. Cdi tién con ngwoi

Bang 5.18 Bang dé xuit cai tién yéu té con nguoi

Van dé thwong gap

Pé xuit giai phap

Cong nhan lam viéc thiéu tap trung
khi may gip gidy hoat dong va khi

quan sat 16 da dot

T6 chure nhac nhé dau ca va gidm sat xuyén suot

dé duy tri sy chu y khi lam viéc

Chua quan khi may chay on dinh

Gan trach nhiém chat lugng san pham véi timg
cong nhan thong qua phan cong rd rang bang
cach phantich cy thé nguyénnhan13i c6 phai tai

ca nhan cong nhan do6 hay khong

Thiéu ky nang xir 1y 16i khi gap
gidy va k¥ nang nhan biét dugc 15i

ran

bao tao thuc hanh truc tiép tai vitri lam viéc, tap
huén cho cong nhan nhéan dién 13i truc quan qua

hinh anh thyc té va vi du ngay tai xudng

Lap sai khuon dap, khong kiém tra

trude khi van hanh may

T6 chtic daotao lai quy trinh 1ip khudn cho cong

nhan van hanh may

Cai dit sai thong s6 luc dap & may

dap nap ren va may va may vuot vo

Pao tao k¥ nang doc- hiéu thong s6 may va quy

trinh cai dat chuan

lon

Qua bang c6 thé thiy ring tay nghé va y thirc 1am viéc ctia cong nhan c6 anh
hudng truc tiép dén chat luong san pham dau ra. Cac 16i phd bién nhu thiéu tap trung,
chu quan trong qua trinh van hanh, lép sai khuon hoac la cai dat sai thong s k¥ thuat
déu 1a hau qua cua viéc thiéu k¥ niang thyuc té, thiéu kién thic van hanh va thiéu giam
sat sat sao. Nhilng van dé nay khong chi 1am ting ty 1¢ sai 16i ma con giy lang phi

nguyén vat liéu va thoi gian san xuat.

Chinh vi vay, viéc dao tao nang cao tay nghé cho cong nhan 1a mdt yéu cau cap
thiét nham dam bao quy trinh san xuét dién ra 6n dinh va hiéu qua. bao tao khong chi
giup cong nhan nim chéc kién thtc vé k¥ thuat va thao tic may moc ma con gop phan
hinh thanh thai d¢ lam viéc tich cuc, ky luat va co6 trdch nhiém véi san phém do minh

tao ra. Bong thoi, viéc pho bién kién thic vé quy trinh san xuat, ti€u chuan chat lugng
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va dinh hudng phat trién cia doanh nghiép ciing s€ gitp cong nhan hi€urd vai tro vay

nghia cong viéc cua minh, tir d6 nang cao tinh than gan bo va hiéu suat lam viéc.

Cong ty co thé tan dung téi da ngudn nhan luc hién c6 thong qua dao tao tai chd,
phén cong trach nhiém cu thé va thiét 1ap co ché giam sat hiéu qua dé cai thién chat

lugng san pham va nang cao nang luc canh tranh trong dai han.
*¢ Muc dich dao tao cong nhin trong cong ty

Chuong trinh dao tao nham nang cao tay nghé va k¥ nang thao tac cia cong nhan
tai cac congdoan san xuatnhu gap giady, dap nap vién, vuotvo lon va gia cong Ong trung
tam. Muc tiéu 1a giam thiéu 18i do con ngudi gay ra, ting kha ning nhan dién va xtr Iy

161 kip thoi, dong thoi nang cao y thic trach nhiém, ky luat trong lao dong.

% Tién trinh cia ké hoach dao tao bao g(‘”)m:

— X4c dinh tAm quan trong cua ké hoach dao tao.
— Muc tiéu cua chuong trinh dao tao

- Pbi tuong dao tao

— Xac dinh ndi dung, thoi gian va dia diém dao tao
— Nguoi chiu trach nhiém dao tao

— Danh gia thyc hién.
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Bang 5.19 Tién trinh ké hoach dao tao

STT

N¢i dung

Phan tich chi tiét

Tam quan
trong cua ké

hoach dao tao

Can thiét nham dam bao dugc muc dich cai tién la
giam ti 1¢ 161 & cac cong doan, nang cao tay nghé cia

cong nhan va téi uu hda duge quy trinh san xuat

Muc tiéu

- Nang cao y thtrc 1am viéc va trach nhiém ca nhan, dac
biét voi cac 16i dé chu quan.

- Cung cd va nang cao k¥ nang thao tac, xur 1y 16i va
kiém tra mdy méc dung chuan k¥ thuat, ddm bao giam

ty 18 16i.

Péi tuong dao

tao

Khong dao tao dan trai, ma tap trung:

- Nhitng céng nhan truc tiép van hanh may & céc cong
doan phat sinh 15i dang cha y nhét : gép giéy, dap nép

vién, gia cong dng trung tdm va vudt vo lon.

- Nhitng cong nhan tao 16i lap lai nhiéu lan theo dit liéu
thdng ké chat luong hang tuan.

- Nhitng cong nhan méi vao nghé va dugc dio tao

nang cao.

Noi dung, thoi
gian va dia

diém dao tao

Chuong trinh dao tao cu theé:

- Phan 1: Huéng din kiém tra may dau ca, duy tri su
tap trung khi thao tac (15 phit dau mdi ca san xuét —
thuc hién lap lai hang ngay).

- Phan 2: Pao tao tai chd — cach lap khuon ding, diéu
chinh lyc dap, kiém tra thong sb may, nhan biét 16
bang hinh anh thuc té (60 phut/bubi).

- Phan 3: T6 chuc danh gia bang tinh hudng gia dinh va
thue hanh khic phuc 16i truc tiép tai chuyén.

Thot gian dao tao:

- Tuan dau: Pao tao lién tuc 2 budi/cong nhan.

- Sau d6 duy tri 1 budi/tuan trong 4 tuan dau va danh

gia cai tién hang thang.

Nguoi chiu
trach nhiém

dao tao

Truéng phong san xuat va truong phong QC
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Panh gia hiéu | mic d6 cai thién thao tac qua phiéu danh gia va quan

qua dao tao sat truc tiép.

- Trudc dao tao: Ghi nhan s 16i trén timg céng doan tir
dit liéu kiém tra chat lugng.

- Sau dao tao 1 thang: So sanh ty 1¢ 15i va danh gia

Sau 3 thang: Phén tich xu huéng giam 181, to chtic hop
rat kinh nghiém va diéu chinh lai chuong trinh néu can
thiét.

Ké hoach dao tao c6 dinh huéng 1o rang, bam sat hién trang san xuat va cac diém

phat sinh 15i thuc té ta xuong. Phan loai doi tuong dao tao theo muc do li€n quan dén

161 14 hop 1y, giup toi vu ngudn lyc thuc té cua cong ty. Noi dung dao tao duoc chia theo

timg phan cong viéc cu thé va co tinh tng dung cao, phu hop véi thao tac tai chuyén.

Dé giam thiéu 15i trong san xuat va duy tri hiéu qua cai tién tmg v&i bang tién trinh

ké hoach dao tao da lap ra, viéc dao tao cong nhan theo dinh huéng Lean Six Sigma 1a

can thiét. Chuong trinh ddo tao cu thé dudi ddy tap trung vao cac k¥ ning thuc hanh,

nhan dién va xur 1y 131 tryc tiép tai hién trudong, gop phan kiém soat chit lugng san pham

va giam thiéu 161 mot cach t61 uu nhat:

> Phan 1: Huéng din dau ca — Duy tri sy tip trung va tuin thi thao tic chuan,

trién khai 15 phit diu méi ca 1am viéc: Nhiam nang cao y thuc trach nhiém va sy

tap trung cua cong nhan trudc khi vao ca va dam bao kiém tra may moéc va vat liéu

dau ca nham ngin ngira 15i phat sinh tir ban dau.

Bang 5.20 Noi dung dao tao hudng dan dau ca

N¢i dung

Phan tich cu thé ndi dung ap dung

Nhac nhé dau ca

- QC hién trudng s& pho bién nhanh tinh hinh 16i ca trudc: 16i gap
1éch, dot 1éch, nut nép, ...
- Nhan manh nguy co gy 15i néu thao tic mat tip trung trong cac

cong doan chinh.

Kiém tra trudc khi

chay may

-Yéu cau cong nhan kiém tra nhanh tinh trang: dao dot 16, khuén
dap, thong sd luc dap, vi tri dat giéy loc va phéi vé lon.
- Dung checklist dau ca, cong nhan ty danh ddu va ky tén xéc

nhan.

Giao trach nhiém

ca nhan

- Treo bang phan cong van hanh may ¢ tig khu vyc : phai ghi

r0 tén ngudi phu trach timg cong doan.
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- Nhic nhd ring moi 16i phat sinh s& truy ngugc vé ngudi thao

tac truc tiép.

N6i dung ctia chuong trinh dio tao phan 1 v6i nhitng huéng dan dau ca rat sat thyc
té san xudt tai Vafi, gitip cong nhan nhanh chong nhan dién rui ro va diéu chinh thao tac
kip thoi. Pong thoi, 10ng ghép trach nhiém c4 nhan va kiém tra dau ca bang checklist
cling gop phan ting tinh ky luat va giam 16i do chu quan.

> Phan 2: Pao tao thuc hanh tai chd — Kém thao tac true tiép, dao tao 30 phit &
1 ca lam: Nham han ché cac 15i thao tac & céc cong doan x4y ra 15i anh huong nhét
dén quy trinh san xuatbo loc dau Spin-on: gip gidy, dap nip vién, giacong dngtrung
tam va vudt vo loc.

Bang 5.21 Noi dung dao tao thyuc hanh tai chd

Cong doan dao tao Noi dung chi tiét

- Nhan vién san xut thao tic mau, huéng dan cin gidy.
Gap gidy loc - Phan biét gidy dat va 161 thuc té.

- Cho cong nhan thyc hanh theo huéng dan.

R - Thyc hanh lap — thao khudn dung quy trinh.
Dap nap vién o x NP R
- Huéng dan doc va diéu chinh luc dap.

o _ | - Thyc hanh kiém tra dudng do
Gia cOng Ong trung tam R , x. .
- M6 phong 161 dao Iéch

L - Quan sat thuc té vudt phoi
Vuot vo loc . o _ )
- Thyc hanh can chinh lai truc gé

> Phan 3: Panh gia & mé phong tinh hudng 16i: Nham kiém tra hiéu qua sau dao
tao, danh gia nang lyc xir Iy 18i thyc chién va kha ning phan tng tinh hudng diing
quy trinh (30 phut).

Béang 5.22 Noi dung dio tao danh gia va mé phong tinh hudng 15i

Noi dung Noi dung chi tiét

- Giao tinh huéng gia dinh: sai luc dap, 1ép ngugc khudn, rach

Tinh huéng mo .
giay...

phong A s N o

- Yéu cau néu nguyén nhan & hudng xtr ly.
Thuc hanh tai - QC quan sat thao tac that, xu 1y 16i xay ra khi van hanh.
chuyén - Kiém tra kha niang phat hién 18i dau vao vat liéu.
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Chim diém & luu

két qua

- Banh gié 3 tiéu chi: Nhan di¢n — Xur Iy — Tuén thu thao tac.

- Ghi két qua vao ho so ca nhan cong nhan.

Két luan vé ddo tao cong nhan: Chuong trinh dao tao ¢ xuat mang tinh kha thi va

pht hop véi diéu kién san xudt thuc té tai VAFI, tap trung diing vao cac cong doan phat

sinh 161 nhiéu nhat nhu gap giay, dap nap vién, gia cong ong trung tdm va vuot vo. Viéc

két hop gitra dao tao thao tac truc tiép, huéng din dau ca va mo phong tinh hudng gitp

cong nhan vira rén k¥ ning vira hinh thanh tu duy kiém so4t 16i tai nguoén — dang véi

nguyén tic ciia Lean Six Sigma. Diéu nay khong chi gitip giam ti 1é phé pham ma con

nang cao ky luat thao tac, ting hiéu suat va do 6n dinh cho toan bo quy trinh san xuét.

Bang 5.23 Chi phi udc tinh cong tac dao tao cong nhan

Don gia: VNP
Hang muc chi | Noi dung cu thé | So6 lwong/Duy Chi phi Chi phi
phi tri don vi wéc tinh
Checklist ddu ca | In checklist cho
cong nhén ty kiém | 38 cong nhan x
, , n . 2,000 228,000
tra mady moc, vat 3 thang
liéu dau ca.
In bang phan In .Abéng tén ‘ va
cong cong nhan nh1¢‘r¥1 vy tung
theo méy nguol  fai - tung 20,000 | 760,000
may, giup quy 38 ’ ’
trach nhiém rd
rang.
Tai liéu dao tao | Tai liuhudng dan
thuc hanh thao tdc dung quy 19 15,000 285,000
trinh, hinh anh 161
— dat thuc té.
Chi phi mo|Chuan bi tinh
phong 161 huong 101 gia dinh \ C
(khuon 13i, vat ligu | DUN8 11a1 nhiCu | 00,000 | 1,000,000
13i, miu  mo an
phong).
Chi phi phiéu | In vaquanly phicu
danh gia nang | danh gid két qua | 38 noudix 2
luc ca nhan dao tao, luu hd so p%liéu 3-000 380,000
dao tao cong nhan.
Tong chi phi 2,653,000
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5.4.3. Cii tién bang phwong phdp Kaizen — Ddy manh cdi tién nhé, giam 16i lon
trong sdn xudt by loc diu SPIN-ON tai VAFI

5.4.3.1. Muc tiéu cdi tién

Phuong phéap Kaizen tap trung vio cai tién lién tuc, thong qua nhiing hanh dong
nho nhung thuc té va c6 thé thuc hién ngay tai hién truong. Pac biét tai Cong ty Cb phﬁn
VAFI, day chuyén san xuat bd loc dau SPIN-ON c¢6 nhiéu cong doan ban tu dong, thao
tac thu cong nhiéu, nguy co phat sinh 16i do con nguoi va thiét bi 1a kha cao. Do d6, ap
dung Kaizen giup:
—  Khuyén khich cong nhan —nhiing nguoi truc tiép thao tac — dua ra sang kién cai tién

phu hop thuyc té.

—  Trién khai nhanh, khong doi hoi dau tu thiét bi méi.
—  Tdi uu thao tac, chuin hoa va kiém soat truc quan tot hon.

5.4.3.2. Trién khai y twéng Kaizen
Hoat dong cai tién Kaizen tai VAFI duoc thiét ké dua trén tinh thuc té, linh hoat va
lay nguoi lao dong lam trung tdm. Co ché trién khai cu thé nhu sau:

Bang 5.24 Noi dung hoat dong trién khai ¥ tuong Kaizen

Hoat dong Noi dung thuc hién

Pit hop gop y Kaizen tai hai dau chuyén lap rap dé cong nhan dé
dang phan anh 135i hoic dé xudt cai tién thao tac.

Hop Kaizen dinhky mdi tuan do t6 truong QC va dai dién san xuat
Chon loc ¥ kién | chu tri, phan loai ¥ tudng thanh 2 nhom: “cai tién ngay” — “céi tién
thu nghiém”

Sau 2 tuan trién khai, b phan QC tién hanh thong ké va danh gia
lai s6 lwong 18i ctia cong doan lién quan trude — sau cai tién.
Nhimng ¥ tudng c6 hiéu qua rd rét duoc ghi lai trong S6 tay Kaizen
Ghi nhan cua phan xuéng, cong nhan dé xuét duoc cong diém thudng san
' xuit theo quy.

Gopy

banh gia
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5.4.3.3. Nji dung cii tién Kaizen trién khai tai xwéng

Bang 5.25 Noi dung cai tién Kaizen trién khai tai xuong

Noi dung
cai tién nho

Cong doan

Nguyén nhan
cai tién

Hanh dong Kaizen

Gan thudc dan vi tri

Cong nhan canh

Gén thanh dan chit L hai

¢ dinh gidy vao ban gail; iiy gidy bang mat d& | bén, co vit diéu chinh vi
gap p 1éch vi tri gap tri theo tirng ma giay
Déan béng S0 ,dé lu’c Dap ne“'lp Khoéng nho lyc dap Dfl n bang h~u: O’n‘g dan lyc
dap chuan tai moi vidn pht hop dap theo ma mau tuong

may dap

g timg loai san pham

5.4.3.4. Chi phi cdi tién va ddnh gid hiéu qua téong thé sau cdi tién Kaizen

Béang 5.26 Chi phi cai tién Kaizen trong 3 thang

Don gid: VND
Hang muc chi Noi dung cu thé Don vi So lwong Chi phi duw
phi tinh wéc lugng kién
Vit tu lgm y Th7ep chr L, Ylt dicu A 350,000 x 2
thanh dan giay | chinh, keo dan, son Bo 2 -
N X . =700,000
chit L chong gi
In va dan bang 1122?1111111(3; ggnbtfilg To 12 50,000 x 12
lyc dap chuan Xe ., in : = 600,000
mo1 may dap
A Mua hop gop y, in
Hop gopy T e , n 200,000 x 2
Kaizen hl_J:A’O’ng dan kém but, Hop 2 — 400,000
glay
S5 tay Kaizen | 150 fay dangnhatky o o) | 80,000
cai tien
Chi phi thuong | Thudng tién mit theo
dong vién quy cho cong nhan co 1 nguoi 100,000
cong nhan y tuong hi¢u qua
Kaisenhing |ubng.vinphong | Tuin | 4Mdnx3 | 100.000x12
\ & 18, Vai phong thang ~ 1,200,000
tuan pham
Tong chi phi ude tinh cho 3 thang 3,080,000

74



Ap dung Lean Six Sigma nham giam thiéu 16 ndng cao chdt lwong san pham bé loc dau SPIN-ON
tai céng ty cé phan Vafi

Bang 5.27 Hiéu qua sau khi cai tién Kaizen

Hang muc Trude cai tién Sau cai tién
Ty 18 16i cong doan gip gidy Spin-on 11.65% 9.65%
Ty 1€ 161 nitt nap vién 11.65% 8.76%

Phuong an cai tién bang phuong phéap Kaizen duoc trinh bay phu hop véi thuc
trang san xuat bd loc dau SPIN-ON tai VAFIL, dic biét & cac cong doan ban ty dong co
ty 1¢ 13i thao tac cao. Viéc tap trung vio cac cai tién nho nhu gin thude din gidy va dan
bang luc dap chuén cho théy su quan sat sat thuc té va dinh huong cai tién hop ly, gitip
giam thiéu sai Iéch thao tac, ting tinh tryc quan va chuan hoa quy trinh lam viéc. S6 liéu
ty 18 16i giam rd rét sau cai tién (gap gidy tir 0.47% xudng 0.17%, ntit nip vién tir 0.47%
xudng 0.21%) chimg minh hiéu qua cia cdc hanh dong Kaizen di trién khai, dong thoi
khang dinh tiém ning ciia phuong phap nay trong viéc nang cao chat luong san pham
ma khong can dau tu thiét bi méi.

5.5. Giai doan kiém soat (C: Control)

5.5.1. Muc dich

Giai doan Control 12 budc cudi ciing trong chudi DMAIC cuia phuong phéap Lean
Six Sigma, nham dam bao rang cic cai tién da duoc trién khai trong giai doan Improve
s€ dugc duy tri on dinh, d@)ng bd hda véi hé théng san xudt, va tiép tuc mang lai hiéu
qua lau dai.

Tai Cong ty C6 phan VAFI, muc tiéu cta giai doan nay la:

— Duy tri két qua cai tién da dat dugc trong viéc giam 101 & cadc cong doan: gap giay,
dap nap vién, vudt vé loc va gia cong Ong trung tam.

—  Thiét 1ap quy chuén thao tac, hudng din van hanh va hé thong kiém tra dau ca dé
phong ngira 16i tai dién.
—  Giam sat qué trinh bang di liéu thuc té, ghi nhan va phan tich dinh ky.
—  Pao tao lién tuc va phan cong trach nhiém kiém soat tai xuong.
5.5.2. Thiét lap ké hoach kiém sodt qud trinh tai VAFI
5.5.2.1. Giai doan ddu trién khai Lean Six Sigma (1-3 thing diu)
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Bang 5.28 Ké hoach kiém soat 3 thang dau tién trién khai Lean Six Sigma

Hoat dong

Noi dung trién khai thue té

Phan cong gidm sat

Phén cong 2 thanh vién trong nhom cai tlen Lean Six Sigma phu
trach moi nhom cong doan chinh (gip gidy, dap nip vién, gia
cong ong trung tam, vudt vo loc).

Theo ddi dit lidu 16i

Ghi nhan dir liéu 16i hang tuan tir bd phan QC, d6i chiéu voi chi
tiéu ky vong (giam it nhat 40—50%). Phan tich nguyén nhan 16i
tai dién, néu vuot ngudng cho phép thi trién khai lai huan luyén
cuc bd.

Két hop kiém tra
dau ca

Ap dung checklist dau ca dé cong nhan ty kiém tra may moc,
vat li¢u, tinh trang khudn va vi tri gd dat trudc khi san xuat. To
QC theo sat céng doan kiém tra.

Lich kiém tra may
moc dinh ky

Pam bao cac thiét bi dap, may vudt, may gap gidy,... dugc bao
tri dGng chu ky. L1 thiét bi néu phat hién can stra chita ngay dé
tranh gy 16i hang loat.

5.5.2.2. Giai doan vén hanh én dinh Lean Six Sigma (tw thang thw 4 tro di)
Khi hé théng kiém soat 16i di dugc thiét 1ap 6n dinh:

Chuyén giao hé thdng kiém soat cai tién cho truéong bod phan san xuat va QC chiju
trach nhiém van hanh dinh ky.
Cac checklist, huéng dan thao tic chuan (SOP) va bang phin cong cong nhan van
tiép tuc duoc duy tri nhu cong cu kiém soat.
Ap dung cong cu 5S + Kaizen tai khu vyc thao tac dé hd trg moi truong lam viéce
chuan hoa.
Panh gia hang thang thong qua cac chi sé: s6 16i giam, thoi gian xir 1y 16, hiéu suat
may moc, nang suat lao dong. Néu phat sinh xu huéng ting 18i, can to chirc hop diéu
chinh cai tién.
Str dung phan mém noi bo : Excel dé thong ké 13i, 1ap biéu d6 xu hudng va phan hoi
truc tiép vé bod phan k¥ thuat.

5.5.3. Pdnh gid hiéu qud sau qud trinh kiém sodt

Do han ché cua dé tai nén chi gidi han & mic xay dung ké hoach trién khai cai tién

ma chua dua vao ap dung thyc té nén viéc danh gia chi dimg & muc danh gia két quaky

vong va chi tdp trung danh gia két qua thuc hién cai tién con nguodi, may moc giai doan

dau tién.
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Bang 5.29 Bang danh gia mirc hiéu qua sau khi cai tién

5 Truéc cai tién Sau cii tién
Lbi - -
So lwgng Ty 1€ % So lwong Ty 1€ %
Ldi gip gidy 146,901 11.65% 87,653 8.81%
L5i dap nap vién 146,901 11.65% 78,422 7.88%
LGi Ong trung tam | 142,370 11.29% 64,872 6.52%
L5i vudt vo loc 132,123 10.48% 71,938 7.23%

Tur bang trén ta c6 thé v€ duge so do so sanh so6 lugng 161 trude va sau khi cai tién

160,000

140,000
120,000
100,000
80,000
60,000
40,000
20,000

0

Léigdpgidy Ldidapndp Lbdidngtrung Lbivustvd loc

vién tam
B Trwdc céitién W Sau cai tién

Hinh 5.7 Biéu d6 so sanh s 16i & trudc va sau cai tién
Sau khi 4p dung Lean Six Sigma, gia st tong san lugng 1 ndm 4 thang 19 ngay tiép theo
khong d6ila 31,472,184 va tongsd ki vongla 25,343 16i. Ta tinh duge cap do Six Sigma

sau cdi tién nhu sau

- Téng s6 co hoi Xay ra khuyét tat= SO lugng kiém tra x S6 co hoi Xay ra

S6 khuyét tat

DPO =

S6 don vi san phdm x S6 co hoi xay ra khuyét tat

25,343

=—————=3.66 X107
31,472,184 X 22

Chi s khuyét tat trén mot triéu co hoi ( DPMO)
DPMO = DPO x 106

=3.66 X 10°%x 10°=36.60
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Véi DPMO = 36.60 d6i chiéu voi Bang chuyén dbi Six Sigma ( Phu luc 1), xé4c

dinh duoc Six Sigma hién tai cia doanh nghiép xép xi5.4.
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CHUONG 6: KET LUAN

Sau qua trinh nghién ctru va trién khai phuong phap Lean Six Sigma trong cai tién
chit luong tai Cong ty Co phan VAFI, dé tai da dat duoc mot sé két qua quantrongtrong
viéc giamty 1¢ 161 ctia san pham bo loc dau SPIN-ON —mdt san pham chu luc trong day
chuyén san xuét cta cong ty.

Thong qua mo hinh DMAIC, dé tai da tién hanh xac dinh van dé, do luong thuc
trang chét luong, phan tich nguyén nhan gdc ré cua cac 16i phd bién nhu: nit ndp vién,
gap gidy khong déu,... Trong do, viéc str dung cac cong cu phantich chatluong nhu biéu
dd Pareto, so dd xuong ca va FMEA da giup danh gia dung muc d6 nghiém trong va
mirc d6 uu tién cia timg 15i, tir 46 dé xuat cac giai phap cai tién phu hop.

Sau khi 4p dung cac bién phap cai tién, ty 16 16i da giam tir mic 4.01% xudng con
2.0%, twong tng muc Sigma ting tir 4.5 1én khoang 5.4. Pay 1a mot két qua tich cuc
trong bdi canh san xuat hang loat va nhiéu cong doan k¥ thuét phic tap.

Viéc tmg dung Lean Six Sigma khong chi gitip doanh nghiép giam thiéu sai 151, toi
wu héa quy trinh san xuat, ma con nang cao ¥ thiic trach nhiém va k¥ ning kiém soat
chat lugng cho d6i ngil cong nhan. Dé tai 1a tién dé dé doanh nghiép tiép tuc md rong
cai tién sang cac san pham va ddy chuyén khac trong twong lai, gop phan nang cao ning
luc canh tranh va chét luong san phém trén thi truong.
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PHU LUC
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PHU LUC 1: BANG CHUYEN DPOI SIX SIGMA

Ty 18 san pham dat DPMO Mirc Sigma
6.6% 934,000 0
8.0% 920,000 0.1
10.0% 900,000 0.2
12.0% 880,000 0.3
14.0% 860,000 0.4
16.0% 840,000 0.5
19.0% 810,000 0.6
22.0% 780,000 0.7
25.0% 750,000 0.8
28.0% 720,000 0.9
31.0% 690,000 1
35.0% 650,000 1.1
39.0% 610,000 1.2
43.0% 570,000 1.3
46.0% 540,000 1.4
50.0% 500,000 1.5
54.0% 460,000 1.6
58.0% 420,000 1.7
61.8% 382,000 1.8
65.6% 344,000 1.9
6.6% 934,000 0
8.0% 920,000 0.1
10.0% 900,000 0.2
69.2% 308,000 2
72.6% 274,000 2.1
75.8% 242,000 2.2
78.8% 212,000 2.3
81.6% 184,000 2.4
84.2% 158,000 2.5
86.5% 135,000 2.6
88.5% 115,000 2.7
90.3% 96,800 2.8
91.9% 80,800 2.9
93.3% 66,800 3
94.5% 54,800 3.1
95.5% 44,600 3.2
96.4% 35,900 33
97.1% 28,700 34
97.7% 22,700 3.5
98.2% 17,800 3.6
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98.6% 13,900 3.7
98.9% 10,700 3.8
99.2% 8,190 3.9
99.4% 6,210 4
99.5% 4,660 4.1
99.7% 3,460 4.2
99.75% 2,550 4.3
99.81% 1,860 4.4
99.87% 1,350 4.5
99.90% 960 4.6
99.93% 680 4.7
99.95% 480 4.8
99.97% 330 4.9
99.977% 230 5
99.985% 150 5.1
99.990% 100 52
99.993% 70 53
99.996% 40 54
99.997% 30 55
99.9980% 20 5.6
99.9990% 10 5.7
99.9992% 8 5.8
99.9995% 5 5.9
99.99966% 6
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