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Chucng 2: HOAT PONG SAN XUAT

Mavhinesy
Taals
Power
Labor
l Complered par
Stariing or producl
material
& l Manufacturing _'—'"@
‘ LRSS
Serap
andior
¥ wasle
{a)

LTA_ Do luong & tu’ dong hoa (2155147)

Mapufaciuring
Process

Value added

Starming Material Completed
material  in processing  part or product
{b}



Chucng 2: HOAT PONG SAN XUAT

2.1 San xuat cong nghiép va san pham céng nghiép

San xuat céng nghiép :

Primary Secondary Tertiary (Service)
Agriculture Aerospace Banking
Forestry Appare| Communications
Fishing Automeciive Education
Livestock Basic metals Entertainment
Quarries Beverages Financial services
Mining Buiiding materials Government
Petroleum Chemicals Hesglth and medical
Computers Hoted
Construction Information
Consumer appliances insurance
Electronics l.egal
Equipment Real astate
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Fabricated metals
Food processing
Glass, ceramics
Heavy machinery
Paper

Petroleuvm refining
Pharmaceuticals
Plastics {(shaping)
FPower Jtilities
Fublishing
Textiles

Tire and rubber
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Repair and maintenance
Restaurant

Retail trade

Tourism

Transportation
Wholesale trade



Chuong 2: HOAT PONG SAN XUAT

2.1 San xuat céng nghiép va san pham céng nghiép

Nhom nganh san xuat céng nghiép

Basic
Code Products Manufactured

31 Food, beverages {alcoholic and nonaizoholic), tobacco

32 Textiles, wearing apparel, leather goods, fur products

33 Wood and wood products {e.g., furniture), cark products

34 Paper, paper products, printing, publishing, bockbinding

35 Chemcals, coal, petroleum, plastic, rubber, products made from these
materials, pharmaceuticals

36 Ceramics {including glass}, nonmetallic mineral products {e.g., cement)

37 Basic metals (¢.9., steel, aluminum, etc.)

38 Fabricated metal products. machinery, equipment (e.g., aircraft, cameras,
computers and other office equipment, machinery, motor vehicles, tools,
televisions)

39
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Other manufactured goods (e.g., jewelry, musical instruments, sporting
goods, toys)




Chucng 2: HOAT PONG SAN XUAT

2.1 San xuat cong nghiép va san pham céng nghiép

Phan loai san xuat céng nghiép:

Input is connunuous |
ik |

Inpul = discrete units
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Input = batches
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Inpul = batches
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Chucng 2: HOAT PONG SAN XUAT

2.1 San xuat céng nghiép va san pham céng nghiép
San pham céng nghiép

Industry Typical Products
Agrospace Cornmercial and mititary aircraft
Automaotive Cars, trucks, buses, motorcycles
Computers Mainframe and personal computers
Consumer appliances Large and small househoid appliances
Electronics Tvs, VCRs, audio equipment
Equipment industrial macn'nery, raifroad equipment
Fabricated metals Machined parts, metal stampings, tools
Glass, ceramics Glass products, ceramic tools, pottery
Heavy machinery Machine tools, construction equipment
Plastics {shaping) Plastic moldings, extrusions
Tire and rubber Tires, shoe soles, tennis balls

—=— — — e x| T— T—  — ee— — T
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Chucng 2: HOAT PONG SAN XUAT

2.2 Cac hoat dong cua mot qua trinh san xuat

X ly & gia céng san pham: dwa vao trang thai cta vat liéu dau vao dé

st dung céc céng nghé hay qué trinh san xuat pht hop

Qua trinh déng dac
Qua trinh két khoi

Qué trinh bién dang

N X X

Qua trinh cat got
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Chucng 2: HOAT PONG SAN XUAT

2.2 Cac hoat dong cua mot qua trinh san xuat

Lap rap san pham

v’ Han
v Moi ghép co khi

v’ Mbi ghép vinh ctu
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Chucng 2: HOAT PONG SAN XUAT

2.2 Cac hoat dong cua mot qua trinh san xuat

Cac hoat dong khac ctia day chuyén

Van chuyén vat liéu & Iweu kho

Kiém tra va chay tho

Diéu khién va phdi hop cac hoat déng

Time on
machine Moving and waiting

Time in factory

5%

A% 7%
Time on muchine NN |
Cutting  Loading,

pOsHiOning,
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Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.1 S6 lwong va ching loai san pham

Xac dinh s6 lwong san pham, chi tiét nha may san xuat hang nam.

P
Qf = ZQ;

Jj=1

Q; : tbng s6 lwrong tat ca cdc san pham, chi tiét nha mady san xuat;
Q; : 80 lwgng san pham loai j;

P : téng sb loai san pham, chi tiét khac nhau. (da san pham “cirng’; da

p’
P = zpn_f
j=1

LTA Do luong & tu déng hoa (2155147) 10
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Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.1 So6 lwong va ching loai san xuat

Vidu:

A company specializes m consumer photographic products. [t produccs only
camcras and projectars. Thus P = 2, in its camera line it offers 15 different
modets, and in its projector line it offers five models. Thus tor camreras, P2, = 15

and lor projectors, P2, = 3.

LTA_ Do luong & tu’ dong hoa (2155147) 11



Chuong 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham

2.3.2 Tinh phtrc tap cta chi tiét va san pham

Sw phirc tap cua san pham:

Approx. Numbper

Product (Approx. Date or Circa) of Components
Mechanical pencil {modern) 10
Bail bearing {modern) 20
Rifle {1800) 50
Sewing machine {1875} 150
Bicycle chain 300
Bicycle (modern) 750
Early automobile {1910} 2000
Automobile {modern) 20,600
Commercial airplane (1930) 100,000
Commercial airplane {modern) 1,000,000
Space shuttle {modern} 16,000,000

Béng 2.1: S0 lwgng cdc bo phéan trong céc sén pham lap rap, n,
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Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.2 Tinh phtrc tap cta chi tiét va san pham

Sw phirc tap cua chi tiét:

Approx. Number of Typical Processing

Part Processing Operations Operations Used
Plastic molded part 1 Injection molding
Washer (stainlass stee|) 1 Stamping
Washer (plated steei) 2 Stamping, electroplating
Forged part 3 Heating, forging, trimming
Pump shaft 10 Machining {from bar stock!
Coated carbide cutting tool 15 Pressing, sintering, coating,

grinding

Pump housing, machined 20 Casting, machining
V-6 engine block 50 Casting, machining
Integrated circuit chip 75 Photolithography, various

thermal and chemical processes

J
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Chuong 2: HOAT PONG SAN XUAT

2.3 Méi lién hé gitra san xuat va san pham

2.3.2 Tinh phirc tap cua chi tiét va san pham

n, — N, o
Type of Plant Parameter Values Description
Parts producer n, =1 n, =1 This type of plant produces individual

cemponents, and each component
requires multiple processing steps.
Assembly plant n,>1,n,=1 A pure assembly plant produces no
parts. Instead, it purchases all parts
from suppliers. In this pure case, we
assume that one operation is
required to assemble each part to the
product (thus, n, = 1).
Vertically integrated plant N, > 1,0, > 1 The pure plant of this type makes all its
parts and assembles them into its
final products. This plant type atso
includes intermediate suppliers that
make assembled items such as bali
bearings, car seats, and so on for
final product assembly plants.

i nha mav dira vao n

I 15 L A | J UY’“ ¥ WA llp

Bang 2.3 : Phan biét cac |

p= |
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Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.2 Tinh phirc tap cta chi tiét va san pham

Téng sé cdc chi tiét dwoc ché tao hang ndm trong nha may Ia:

P
Npf = Z RLY,

Jj=1

N, tong so c4c chi tiét duroc lam trong nha may trong hang nam
Q;: sb lwong san pham loai j dwoc san xuat hang nam

ny. SO ligng cac chi tiét trong san pham loai |

P :tbng sb loai sén pham
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Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.2 Tinh phirc tap cta chi tiét va san pham
Téng sé cdc buéc gia céng duoc thue hién bdi nha may:

p Npj
Nop = Z Q;- ”pj-z No jik
=1 k=1

n,: tong so cac bwéc gia cong dwoc thwe hién tai nha may hang nam
Noi: SO bwdc gia cdng chi tiet thiv k

n,: sO lweng cac chi tiét trong san pham loai |

P :tbng so loai sdn pham

LTA_ Do luong & tu’ dong hoa (2155147)
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Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham

2.3.2 Tinh phtrc tap cta chi tiét va san pham

Gia st ta c6 trwdng hop dwoc don gian héa nhw sau: sb loai san
pham san xuat, P; mdi loai s&n pham san xuat s6 lwong san pham bang
nhau Q; moi san pham cé cung so6 lwong cac chi tiet n,; moi chi tiét cd so

bwoc gia cong (nguyén céng) bang nhau n,..

Nhw vay hang nam thi:

- Tong sb sé&n pham san xuat trong nha may 13,
Qf g PQ
- Tong so chi tiét dwoe gia cong 14,

ny = P.Q.n,

- Tong s6 nguyén cong dwoc thye hién tai nha may,
ns = P.Q.n,.Nn,
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Chuong 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.2 Tinh phirc tap cta chi tiét va san pham
Vi du:

Suppose a company has designed a new product line and is planning to build a
new plant to manufacture this product line. The new line consists of 100 differ-
ent product types, and for each product type the company wants to preduce
10,000 units annually, The products average 1000 components each, and the av-
¢rage number of processing steps required for each component is 10, All parts
will be made in the factory. Each processing step takes an average of 1 min, De-
termine: {(a) how many products. (b) how many parts, and (¢) how many pro-
duction operations will be required each year, and {d) how many workers will
be needed for the plant, if it operates one shift for 250 day/yr7

LTA Do luong & tu déng hoa (2155147) 18



Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.3 Nang lwc cua nha may

- Nha may nén san xuat mét hay tat ca cac chi tiét trong san pham?

- Muc tieu ?

- Nang lwc cua nha may?
v’ Trinh d6 ky thuat
v Kich thuéce va khoi lvong san pham

v’ Nang lwe sén xuat

LTA_ Do luong & tu’ dong hoa (2155147)
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Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.3 Nang lwc cua nha may

Trinh d6 ky thuat cua nha may

v Kha nang thwc hién cac qua trinh xtr ly, gia céng.
v Cdng nghé xt&r ly vat liéu; cdng nghé ché tao, 1ap rap san pham.

v Trinh d6 nhan lwc.

LTA_ Do luong & tu’ dong hoa (2155147)
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Chuong 2: HOAT PONG SAN XUAT

2.3 Méi lién hé gitra san xuat va san pham
2.3.3 Nang lwc cua nha may
Kich thuwére va khéi lwvong san pham

PC Bowd

//_\ Phosphorescence |0 A

~————Phosphor o / ~— Blue I

/ 1) Bond wire % lumines- o i
Cence

[ﬁmm\ o S

[l
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Chucng 2: HOAT PONG SAN XUAT

2.3 Moi lién hé giira san xuat va san pham
2.3.3 Nang lwc cua nha may
Nidng lwc san xuat

- Nang suét t6i da nha may san xuat trong diéu kién tiéu chuan

- C4c yéu t6 dau vao can xem xét: s6 ca san xuat trong 1 tuan; so gio

trong 1 ca; trinh d® nhan cong dé xac dinh dwoc yéu t6 dau ra: so luwong

san pham trong 1 khoang thoi gian.

LTA_ Do luong & tu’ dong hoa (2155147)
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Chuong 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat

2.4.1 Nang suat

- Pon vi: chi tiét hay san pham trén gi®
- Tong thoi gian thwe hién mét nguyén cong (chu ky gia céng), T, (phut/chi

tiét). Tinh theo cong thive:
T, :thoi gian cbng téc, hay théi gian co ban, (phdt/ chi tiét)

T, : thoi gian chay khéng: thoi gian thay doi chi tiét gia céng, thoi gian
kiém tra, thoi gian chuén bi - két thic nguyén céng .. (phat/ chi tiét)

T, : thoi gian thay dung cu gia céng, (phut/ chi tiét)

LTA Do luong & tu déng hoa (2155147) 23



Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.1 Nang suat

Trworng hop: San xuat hang loat theo 16 san pham:

- Tong thoi gian san xuat 16 san pham, T, (phit):
To = To + QT,
T., :thoi gian thiét Iap théng so kt cho viéc san xuat 16 san pham, (phdt)|
Q :sb lwong sén pham cua 16 san pham can san xuat, (chi tiét)
T. :thoigian gia c6ng mét chi tiét, (phat/chi tiét)

- Thoi gian san xuat trung binh cta chi tiét, T, (phut):

T
T, = =
Q
- Toc d6 sx trung binh hay nang suat ctia day chuyen, Ry (chi tiét/phiit):
60
RP =7

LTA_ Do lubng & tu' ddng hda (2155147) E 24



Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.1 Nang suat

Trwong hop: San xuat don chiéc

- Khi 6 Q = 1 & thoi gian san xuat cho mét don vi san xuat, T, (phut):,
T, =Ty, + T,

Trwdng hop: San xuat hang loat véi sé lwong Ion

- Khi d6 Q rat Ién nén T, /Q->0, do vay:

60
R, >R. = —

C

LTA_ Do luong & tu’ dong hoa (2155147)
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Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat

2.4.1 Nang suat

Trwérng hop: San xuat hang loat véi sé lwong Ién theo ddy chuyén
thang véi nhiéu nguyén céng

I. = T. + max1,

T. :thoi gian thwe hién 01 nguyén cong trong (phut/nguyén cong)

T :thoi gian van chuyén sén pham giira céc tram gia céng, tinh trong
01 nguyén cong
max T, :thoi gian gia c6ng ctia nguyén céng ldu nhat (phut/nguyén cong)

- Toc @6 sx ly thuyét ctia day chuyén, R,

LTA Do luong & tu déng hoa (2155147) 26



Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.2 Nang lwc san xuat

Nang lwc san xuat ciia nha may (don vi san pham/tuan):
PC = n.5.H. Hp

n :sb thiét bi sén xuét trong nha may
S :s6 ca trong mét khodng thoi gian (ca/tuan)
H :sb gio trong mét ca (gio/ca)

R, :t6c do san xuéat (don vj san pham/gic)

Vi du:

The turret lathe section has six machines. ail devoted 1o the production of the
same part. The section operates 10 shift/wk. The number of hours per shift av-
erages 8.0. Average production rate of each machine is 17 unit/hr. Determine
the weekly production capacity of the turret lathe section.

LTA Do luong & tu déng hoa (2155147) 27




Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.2 Nang lwc san xuat

Néu mdi don vi sdn pham phai thwe hién n, nguyén cong thi

n.S.H.R,
Ny

PC =

Theo nhw céng thire tinh nang lwe san xuat nha may nhw trén, ta cé thé
diéu chinh nang lwec ctia nha may bang cach:

v’ Thay dbi s6 ca sén xuat, S

v' Thay dbi sé gio lam viéc trong méi ca, H

v’ Gia tdng tram sén xuat, n

v Gia ting toc dé day chuyén, R,

v’ Giadm sb nguyén céng trong mét don vi sén pham, n,

LTA_ Do luong & tu’ dong hoa (2155147)
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Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.3 Hiéu suat & tinh san sang

Hiéu suat hoat dong cia nha may:

Q
U= -
PC

Vi du:

A production machine operates 80 hr/wk (two shifts, § days) at full capacity. Its
production rate 1s 20 unit/hr. During a certain week, the machine produced
1000 parts and was idle the remaining time. {a) Determine the production ca-
pacity of the machine. (b} What was the utilization of the machine during the

week under consideration?

LTA Do luong & tu déng hoa (2155147) 29



Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.2 Hiéu suat & tinh san sang

Tinh san sang cla day chuyeén:

~ MTBF — MTITR
- MTBF
- MTBF > mean time between failure (gio)
-MTTR > mean time to repair (gio)

Vi du:

Consider previous Example 2.3. Suppose the same data from that example were
applicable, but that the availability of the machines A = %)%, and the utiliza-
tion of the machines &/ = 80%. Given this additional data, compute the ex-
pected plant output.

LTA Do luong & tu déng hoa (2155147) 30



Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.4 Thoi gian hoan thanh san pham (MLT)

Tong thi gian hoan thanh san pham:

MTL Z( S‘LUE Tf:ji-l_Tﬂoji)

-MTL; :thoi gian hoan thanh san pham (chi tiét) loai j (phtt)

-Toi - thoi gian thiét lap théng s6 cho nguyén cong thir i (phdit)

-Q : 80 lugng sén pham (chi tiét) loai |

-T; : thoi gian gia céng nguyén céng i cia san pham loai |
(phut/nguyén cong)

- T,i - thoi gian dirng ngoai chu ky gia cong nguyén cong i cua san
pham loai j (phut)

N
NMNN

AN ~
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Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat

2.4.4 Thoi gian hoan thanh san pham (MLT)

Xét cho trwdong hop don _gign: thdi gian thiét 1ap céac thong sd cho ting
nguyén cong; thdi gian gia cong nguyén céng; thdi gian ngoai chu ky gia
cdng trong tat ca ny may (nguyén cong) thi bang nhau va so lwong san
pham trong céc 16 san pham san xuat trong nha may ciing bang nhau.

Nhuw vay, thoi gian trung binh hoan thanh san pham Ia:

, MTL = HU(TSH + QT{? -I_Tﬂﬂ)
Vidu:
A certain part is produced in a batch size of 100 units. The batch must be rout-
ed through five operations to complete the processing of the parts. Average
setup time 1s 3 hr/operation, and average operation time 15 6 min (0.1 hr}. Av-
crage nonoperation time due to handling, delays, inspections, etc., 1s 7 hours for
¢ach operation. Determine how many days it will take to compilete the batch,
assuming the plant runs one 3-hr shift/day.

LTA Do luong & tu déng hoa (2155147) 32



Chucng 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.4 Thoi gian hoan thanh san pham (MLT)

Trwrorng hop: san xuat don 18, Q = 1:

MTL = ng. (T, + T.+ T,,)

Trwdng hop: san xuat theo 16 s&n pham (frén 01 may hay sén pham chi can
01 nguyén céng dé hoan thanh)

MTL = (T,, + Q.T. +T,,)

Truong hop: San xuat hang loat véi s6 lwong Ién theo day chuyén thang
véi nhiéu nguyén céng

MTL = ny. (T, + max Ty) =n,.T,

LTA Do luong & tu déng hoa (2155147) 33



Chuong 2: HOAT PONG SAN XUAT

2.4 Mot s6 khai niém trong san xuat
2.4.5 WIP (Work-in-Process)

WIP la sb lwong san pham dang dwoc gia cdng, lap rap trén day chuyén
hodc nam ché gitra cac nguyén cong.

WIP = s ('[;CE(MLT) (chi tiét)

LTA Do luong & tu déng hoa (2155147) 34



Chuong 2: HOAT PONG SAN XUAT

2.5 Chi phi san xuat

2.5.1 Chi phi co dinh & lwu déng

Chi phi hoat déng san xuat gém 02 loai chinh: chi phi c6 dinh & chi phi lu
dong

TC = FC +VC.Q

TC : tong chi phi hang ndm ($/ndm)
FC : chi phi ¢b dinh hang ndm ($/ndm)
VC : chi phi leu dbng hang nam ($/nam)

Q :sb lwong san pham san xuat hang ndm (sén pham/nam)

LTA Do luong & tu déng hoa (2155147) 35



Chuong 2: HOAT PONG SAN XUAT

2.5 Chi phi san xuat

2.5.1 Chi phi co dinh & lwu déng
Costs §

Method i:
manual
Method 2:
TC, = FCy + VO(Q) automated
|
£C, '} Breakeven
| poInt
\
|
|
|
|
TC, = FC + VCO) |
FC, }
| -

] Production qualicy. Q
Moi quan hé gitra chi phi va sé ltrong san pham trong cac phwong phap

san xuat
LTA Do luong & tu déng hoa (2155147) 36



Chucng 2: HOAT PONG SAN XUAT

2.5 Chi phi san xuat

2.5.1 Chi phi nhan céng, nguyén liéu & van hanh

v" Chi phi nhan cong

v" Chi phi nguyén liéu

v" Chi phi van hanh

LTA_ Do luong & tu’ dong hoa (2155147)
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Chuong 2: HOAT PONG SAN XUAT

2.5 Chi phi san xuat
2.5.1 Chi phi nhan céng, nguyén liéu & van hanh

Plani supervision Applicable taxes

Line foreman Insurance

fMaintenance crew Heat and air conditioning
Custodial services Light

Security personnel Power for machinary
Tool crib attendant Faciory depreciation
Material handling Equipment depreciation
Shipping and receiving Fringe benafils

Cac loai chi phi hoat dbng cua nha may

Corporate executives Applicahle taxes

Sales and marketing Cost of office space
Accounting department Security personnel
Finance department Heat and air conditioning
Legal counsel Light

Enginesring Insurance

Research and deveiopment Fringe benefits

ther support personnsl ther office costs

LTA Do lutng & tu déng héa (215514 AC 10al Crl P noa f aong cua cong ty
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Chucng 2: HOAT PONG SAN XUAT

2.5 Chi phi san xuat
2.5.1 Chi phi nhan céng, nguyén liéu & van hanh

g
& S5 &
F I8 S
& &
G;f’% %'?za?i ’ v§§$¢?
Manufacturing cost P "~ Profit
Selling price | - [ T '
! 40%, 15%

, . Parts and materials
Manufacturing cost | ] | I S |

12% 26% 12% 30%

Théng ké cac chi phi sén xuét sén pham
LTA Do luong & tu déng hoa (2155147) 39



