NGUYEN NHU PHONG

KIEM SOAT
CHAT LUG
BANG

PHUONG PHA

~n7 ~n G

~‘rf"§1

' BN




DPAI HOC QUOC GIA TP HO CHI MINH
TRUONG PAI HQC BACH KHOA

Nguyén Nhu Phong

KIEM SOAT CHAT LUGNG
BANG PHUGNG PHAP THONG KE

e D Aee g seAin v’ o)
10, 1Al L R TAEHAKIRY

. 0215 |
.. 07784 J

NHA XUAT BAN DAI HOC QUOC GIA
TP HO CHI MINH - 2016



20 ,”"‘r U {
|1q”.”#4.;

el S0 .

KIEM SOAT CHAT LUQNG.BANG PHUONG

PHAP THONG KE NGUYEN NHU PHONG

Ban tiéng Viét ©, TRUONG DAI HOC BACH KHOA — PHQG-HCM, NXB PHQG-HCM va
TAC GIA.

Ban quyn tac phdm da dugc bao ho boi Luat Xuit ban va Ludt S¢ hiru tri tu¢ Viét Nam. Nghiém
cAm moi hinh thirc xuét ban, sao chup, phét tan ndi dung khi chua c6 sy dong y cua tic gia va

Nha xuat ban. : ) ,
PE CO SACH HAY, CAN CHUNG TAY BAO VE TAC QUYEN!,



MUC LUC

TU VIET TAT TIENG ANH
LOI NOI PAU

Chuong 1 CHAT LUONG - NHUNG KHAI NIEM CO BAN
1.1 Lich si chat lugng
1.2 Cha&t lugng
1.3 Dénh gi4 chat lugng
1.4 Quan ly chit lugng
1.5 Pam béo chét lugng
1.6 TQM

Chuong 2 KIEM SOAT CHAT LUONG
2.1 Kiém soat chat lugng
2.2 Kiém so4t chat lugng bing thong ké
2.3 M3 hinh héa va suy dién chét lugng qué trinh

Chuong 3 LAY MAU KIEM BINH THUQC TINH
3.1 L4y miu kiém dinh
3.2 L4y mau kiém dinh don
3.3 Kiém tra chinh luu
3.4 LAy miu kiém dinh kép
3.5 L&y méu kiém dinh bdi
3.6 MIL STD 105E

Chuong 4 LAY MAU KIEM B|NH BIEN SO
4.1 Lay méau kiém dinh bién s6
4.2 Kiém dinh ty 1é khéng phu hgp
4.3 Lay méu kiém dinh tham s&

Chuong 5 KIEM SOAT QUA TRINH BANG THONG KE
5.1 Kiém so4t qu4 trinh
5.2 Kiém do

O © 9 O,

11
12
17
24
25

27
27
31
33

35
35
38
42
44
46
47

54
54
55
62

64
64
76



Chuwong 6 PHAN TiCH NANG LUC QUA TRINH
6.1 Gidi thiéu
6.2 Chi sd ning luc qué trinh
6.3 U6c luong va kiém dinh chi s§ ning luc
6.4 Tan d6 va phan tich nang luc qué trinh
6.5 Kiém d6 va phan tich ning luc qué trinh

Chuwong 7 KIEM DO BIEN SO

7.1
7.2
7.3
7.4
7.5
7.6
78
7.8
7.9

Co sd ly thuyét kiém dé

Kiém db trung binh va khodng (XCC va RCC)

Thiét k& kiém do

X4y dung kiém d8

Van hanh kiém dé

Pic tinh van hanh

Khoing bdo déng trung binh

Ki€m d6 trung binh va ds léch chudn (X CC va SCC)
Kiém dé phuong sai - S°CC

7.10 Kiém d6 véi ¢d méiu don vi

Chuwong 8 KIEM DO THUOC TINH

8.1
8.2
8.3
8.4
8.5
8.6
8.7

Kiém d6 thudc tinh

Kiém dé s6 hu héng - DCC

Kiém dé ty lé hu héng - PCC

Kiém dd tdng s6 16i don vi - CCC
Kiém d6 trung binh sé 156i - UCC
Kiém db véi kich thudc mau thay déi
Thuc hién kiém d6

Chuwong 9 MOT SO KY THUAT KIEM SOAT QUA TRINH

911
9.2
9.3

Kiém d6 phat hién dich chuyén nhé
Kiém db ki€m so4t qud trinh sdn xuat ngin han
Kiém d6 kiém sodt qué trinh ning luc cao

TAl LIEU THAM KHAO

84
84
856
90
93
94

96

96

98
100
104
108
111
112
114
123
123

126
126
126
129
136
139
142
147

150
150
159
162

165



TU VIET TAT TIENG ANH

SQC Statistical Quality Control
TQC Total Quality Control

cwQcC Companywide Quality Control
ZD Zero Defect

MIL STD Military Standard

ISO International Standardization Organiz=~tion
NASC Naval Air Systems Command
TQM Total Quality Management
QC Quality Control

QP Quality Planning

QI Quality Improvement

QA Quality Assurance

SDCA Standardize - Do - Check - Act
PDCA Plan-Do-Check-Act

AS Acceptance Sampling
AQL Acceptable Quality Level
RQL Rejectable Quality Level
LQL Limiting Quality Level
AOQ Average Outgoing Quality
ATI Average Total Inspection
ASN Average Sample Number
SPC Statistical Process Control
PCR Process Capability Ratio
PPM Part Per Million

5M Manpower, Machines, Materials, Method, Measure.



5W
USL
LSL
UNL
LNL

CcC

CL

UCL
LCL

WL

ARL
ATS
WEH
PF

occC
DCC
PCC
ccC
ucceC
MACC
EWMA
CUSUM
TCUSUM
VCUSUM
DNOM
MCC
AcCC

Who, What, Where, When, Why
Upper Specification Limit
Lower Specification Limit
Upper Natural Limits

Lower Natural Limits

Control Chart
Center Line

Upper Control Limits

- Lower Control Limit

Warning Limits

Average Run Length

Average Time to Signal

Western Electric Handbook

Process Fallout

The Operating Characteristic Function
D charts

P charts

C charts

U charts

Moving Averagé Control Charts
Exponentially Weighted Moving-Average Control Charts
Cumulative Sum Control Charts
Tabular CUSUM

V-mask form CUSUM

Deviation from Nominal Control Chart
Modified Control Charts

Acceptance Control Charts



LGI NOI PAU

Nganh Ky thugt He théng Céng nghiép la mét nganh ky thudt
nhu nhitng nganh ky thudt khdc nhu ky thugt dién, ky thudt dién ti,
ky 'thu_dt xdy dung, ky thut co khi... dao tao ky su véi tén goi K)".szt hé
thong céng nghiép. Ky su hé théng céng nghiép cé kién thic va ky
ndng dé thiét ké, v@n hanh, cai tién hitu qua hé théng san xudt
dich vy, la hé théng tich hgp con ngudi, thiét bi, vat liéu, thong
tin, nang lugng.

Nhdm théa muc tiéu trén, ky su hé théng céng nghiép duoc
trang bi cdc kién thitc va ky ndng nhdm thuc hién cdc chiuc ndng:
Hoach dinh vi tri va mat bdng, thiét ké sén phdm va dich vu, hoach
dinh quy trinh sdn xudt, hoach dinh va diéu dé sdn xudt; quan ly vat
tu ton kho, quan ly chét luong, quan ly bdo tri, qudn ly du dn. Pé thuc
hién cdc chitc ndng trén, ky su hé théng céng nghiép duoc trang bi cdc
céng cu: xdc sudt théng ke, kinh té ky thudt, du bdo, vén tru, ky thudt
hé théng, phén tich hé théng théng tin, mé hinh héa va mé phdng, ra
quyét dinh, trt tué nhén tao, logic mo.

Kiém sodt chdt luong la mét chize ndng cia qudn ly chdt luong.
Kiém sodt chdt luong bdng phuong phdp théng ké, mét nhdinh cia
kiém sodt chdt luong, duoe bién soan cho sinh vién nganh ky thudt he
théng céng nghiép néi riéng va sinh vién cdc chuyén nganh khdc co
quan tém dén chdt lugng néi chung. Cubn sach dugc viét véi muc tieu
trang bi cdc kién thizc co bdn cing nhu ndng cao vé kiém sodt chdt
luong siz dung cdc phuong phdp théng ke.

Noéi dung tai liéu bao gébm 9 chuong:

Chuong 1: Gidi thieu cdc kién thiuc co bdn vé chdt luong nhu
chdt luong la gi, ddnh gid chdt luong, qudn ly chét lugng, he théng
chdt luong.

Chuong 2: Gidi thiéu vé kiém sodt chdt lugng néi chung va kiém
sodt chdt luong bang théng ké ndéi riéng.

Chuong 3, 4: Gidi thiéu vé céng cu ddu tién cia kiém sodt chdt
luong béng thong ké SQC la l6y méuv. kiém dinh. Chuong 3 trinh bay
L&y méu kiém dinh thuéc tinh. Chuong 4 trinh bay L&y méu kiém
dinh bién s6. Cdc k& hoach l6y mdu kiém dinh, ddc tuyén vén lanh
ctia k& hoach cing nhu cde tieu chuin Iy mdu MIL STD dugc trinh
bay trong hai chuong nay.



_ Chuong 5: Trinh bay nhdnh thi hai cia kiém sodt chdt Lt g
bdang théng ke la kiém sodt qud trinh bdng théng ké SPC giéi thigy,
cac cong cy kiém sodt qud trinh nhu luu d6 qud trinh, bing thu thap
diz ligu, tdn dé, biéu dé Pareto, biéu dé nhén quad, biéu d6 phéan g,
kiém dé. ’

Chuong 6: Phén tich nang luc qua trinh véi cdc ndi dung vé cp;
s6 ndng lic quad trinh, phén tich ndng luc qud trinh v8&i cdc céng ¢,
tdn dé, kiém dé. :

Mot céng cu kiém sodt qua trinh quan trong la kiém dé duge
khdo sdt chuyén sau qua cdc chuong 7, 8 va 9.

Chuong 7: Kiém dé bién s6 gici thiéu cdc kiém do kiém sodt dge
tinh chdt luong dang bién s6 hay dusi dang do s6 hoc bao gom kiém
db trung binh (XCC), kiém dé dé léch chudn (SCC), kiém dé khodng
(RCC), kiém dé phuong sai (S?CC).

Chuong 8: Kiém dé thuéc tinh trinh bay cdc kiém dé kiém sogt
ddc tinh chdt lugng khéng thé bidu dat dudi dang mét dai luong sé hoc
bao gom kiém dé kiém sodt hu héng nhu kiém dé ti lé hu héng - PCC,
kiém dé6 s6 hu héng - DCC va kiém dé kiém sodt s6 16i voi kiém dé tbng
s6 16i don vi - CCC va kiém dé trung binh sé 16i don vi - UCC.

Chuong 9: Phén tich mét s6 kiém dé kiém sodt qud trinh chuyén
s@u nhu kiém doé kiém sodt dich chuyén nhé, kiém do kiém sodt qua
trinh san xudt ngan han, kiém dé cdi tién, chGp nhén. Nguyén ly, ddc
tuyén van hanh kiém dé duoc trinh bay & cdc chuong nay.

Tuy da bé ra nhiéu thoi gian va céng sic nhung chde chdn
khéng tranh khoi nhiéu sai sét, tic gid rdt mong nhén duoc nhiéu y
kién dong gop cua cdc déng nghiép va quy doc gid dé sdich duoc hoan
thién hon. Moi y kién déng goép xin gui vé:

Nguyén Nhu Phong, B6 mén Ky thugt He théng Céng nghiép,
Khoa Co khi, Truong Dai hoc Bach khoa - Pai hoc Quéc gia TP HCM,
s6 268 Ly Thuong Kiét, Quén 10, TP HCM.

Dién thoai: 08 - 38649300.

Email: nnphong@hcmut.edu.vn

Ehome: http:/ | www4.hcmut.edu.vn /~nnphong.
Tac gia
Nguyén Nhuw Phong



Chuong 1

CHAT LUONG - NHGNG KHAI NIEM CO BAN

1.1 LICH SU CHAT LUGNG

1- Nhitng dai thu vé chat luong

Nhing dai thu vé chat lugng c6 thé liét keé:
- Walter Shewhart

- Joseph M. Juran

- Edwards Deming

- A.V. Feigenbaum

- Philip B. Crosby

Walter Shewhart 14 mét trong nhimmg ngudi tién phong trong
viée dua todn thong ké vao kiém soat chat lugng, mé ra ky nguyén
kiém sodt chdt luong bang théng ké SQC. Mot cong cu quan trong la
kiém d6 duge xay dung dua trén nguyén ly Shewhart. Sau thé chién 2,
Joseph Juran va Edwards Deming gidi thiéu cdc cong cu kiém soat
chat lugng biang thong ké cho ngudi Nhat nhim gitp ngusi Nhat tai
thiét. Nam 1951, Hiép héi cdc nha khoa hoc va ky thudt cia Nhat
JUSE da ra gidi thuéng Deming cho cdc cd nhin va cong ty dat dugc
nhitng tiéu chudn quan ly chat luong. Juran da dua ra by ba quan ly
chit luong bao gém hoach dinh chdt luong, kiém sodt chdt luong va
cdi tien chdt luong. Deming dua ra chu trinh Deming la cdng cu can
ban trong kiém sodt va cdi tién chdt lugng. Feigenbaum md rong
pham vi chat lugng véi khai niém kiém sodt chét luong toan dién
TQC. Philip Crosby xem chdt luong la thi cho khong, chi phi do kém
chat luong 16n hon chi phi phdong ngua chat lugng kém rat nhiéu, 6ng

da dua ra tiéu chudn hoat dong khéng l6i ZD.



10 CHUONG

Ngudi Nhat cing déng gép nhiéu trong sy phat tri€n cia chat
lugng, c6 thé ké ra nhu sau:

- Kaoru Ishikawa

- Masaaki Imai

- Genichi Taguchi.

Kaoru Ishikawa chiu nhiéu danh hudng ctia Deming va Juran, da
ing dung va xay dung nhiéu cong cu chat lugng, mot cong cu digy
hinh 1a bidu dé nhén qué hay con goi 12 biéu d6 xuong cd. Masaak;
Imai da bién cac ly thuyét phuong Tay cho phu hop vdi vin héa Nhj
mbt triét 1y cai tidn chat lugng do ong xay dung la cdi tién lien gy,
Kaizen. Genichi Taguchi dua ra ham tén thdt Taguchi va xem chsy
luong 1 s tén thdt cda xa hoi do san phdm mang lai khi dén ¢,
nguoi tiéu dung.

2- Nhitng coét méc quan trong vé chat luong

Ngudi sdn xuat truge thé ky XX, tu kiém sodt chat luong san
ph&m do minh tao ra. Dén diu thé ky XX, Frederick W. Taylor, cha
dé quan ly khoa hoc, ting cudng hiéu qua cong viéc qua viéc chuyén
mén héa, viée dam bdo chat lugng duge thuc hién bdi thanh tra vién,
Nhitng nam & thap nién 1920, Walter Shewhart & cong ty Western
Electric dua ra kiém sodt chdt luong bang thong ké SQC.

Trong Thé& chién 2, B6 Qudc phong My dua ra tiéu chudn lgy
méu kiém dinh MIL STD van dugc st dung cho dén hém nay. Sauy
Thé& chién 2, cdc nam cudi thap nién 1940 dén cdc nam dau thap nién
1950, hai y&u t6 anh hudng chat lugng bao gom:

- C4ch mang vé chat lugng cia ngudi Nhat.

- Su quan trong cda chat lugng véi cong déng dan dén cdc gidi

thudng qudc gia vé chat lugng.

Joseph Juran va Edwards Deming da gi6i thiéu SQC cho ngudi
Nhat; nguoi Nhat tich hgp chat lugng vao té chic, tao van héda cai
tien lién tuc Kaizen.

Théap nién 1950, Feigenbaum dé ra kiém sodt chat luong tong
thé TQC, ngudsi Nhat goi 1a kiém sodt chdt lugng toan cong ty CWQC.
Thap nién 1980, NASC phat trién qudn ly chdt luong téng thé TQM,
132 m6 hinh phéat trién cao hon, pham vi réong hon cdc mé hinh trude
d6. M6 hinh TQM thay ddi c& van héa chat lugng cla té chie.



CHAT LUQONG - NHONG KHAI NIEM Cd BAN 1"

; Nam‘\ 1987 gidi thudng Malcolm Baldridge ra ddi & My. C4c qudc
gxa‘khéc lan .luqt cing c6 gidi thudng cia minh. Nam 1995 gidi thuéng
chat lugng Viét Nam ra ddi. Nam 1994 tidu chuin diam béo chat lugng

qudc t& ISO 9000-1994 ra ddi, sau d6 d&n nim 2000 cai tidn thanh
phién ban ISO 9000-2000.

1.2 CHAT LUGNG
1- Chét lugng la gi?
M3t s6 dinh nghia ngén gon tif c4c chuyén gia nhu sau:
- Juran: Chat lugng 1a phu hop st dung
- Crosby: Chat lugng 1a phu hop tiéu chuidn
- Deming: Chat lugng 1a mdc d§ déng nhat

- Kaoru Ishikawa: Chat lugng 1a thod man nhu cdu thi trudng
v6i chi phi thip nhat

- Taguchi: Chat lugng la tdn that xa hoi khi san phd&m dén tay
ngudi tiéu dung.

Theo Juran, chdt lugng 1a tinh hitu dung cla sdn phdm, lam
khéch hang hai long ti dé chiém duge su trung thanh cGa khach
hang. Sdn phdm la k&t qud cia mot qud trinh sdn xuat, cé6 thé hiiu
hinh nhu hang héa va vé hinh nhu dich vu. Tinh hitu dung gém hai
thanh phan:

- Pic tinh sdn phdm

N Khong 16,

DPic tinh sdn phdm do chat lugng thiét ké va dnh hudng doanh
thu. V6i hang héa dic tinh sdn phdm bao géom chifc nang, dd tin cay,
do bén, tinh dé si dung, dé sia chita, thAm my, dac tinh phu, uy tin
ciia nha san xuit. Véi dich vu, dic tinh sdn phdm bao gém dé chinh
x4c, tinh kip thoi, tinh hoan chinh, than thién, dé chiu...

Thanh phan khéng 156i cia chat lugng néi 1én chat luong phu hop
va anh huéng dén chi phi. Qua trinh cé chat lugng la qua trinh khong
16i, khong lam lai, khong lap vong, khong thua, khong lang phi. Hang
héa khong 16i khi phan phéi, s dung. Dich vu khéng 16i trong nguyén
ban va chuyén giao.
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