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3.1 Cac phan tlr co ban cua hé thong san xu at tw déng
Hé thong tw ddng hoa gém 3 yéu tb co ban:

v Nang lvong

v' Chuong trinh

v' Hé thdng diéu khién

(1)
- Power
(2} (3} [ #
Program of Control > Process
il —

instructions syslem




Chuong 3: GIOT THIEU TU PONG HOA VA KY THUAT DIEU KHIEN

3.1 C4c phan tlr co ban cta hé théng s an xu at tw dong

3.1.2 Nang | wong th we hién qua trinh s an xu at tw déng hoéa
O Nang lwong dién:
v/ Str dung rong rai nhat.

v' D& dang chuyén thanh cac dang nang lwong khac Co hoc; khi nén;

thay lwc; anh sang; am hoc
v Truyén tin hiéu; x& ly théng tin; lwu trir di liéu va truyén théng tin

v' Kha nang tich trir dwoc.

d Nang lworng mat tr o1, hda th ach, nwéc, gio....
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3.1 C4c phan tlr co ban cua hé théng s an xu at tw dong
3.1.2 Nang | wong th we hién qua trinh t w dong hoa
a) Nang | wong th we hién qué trinh gia cdng s an pham

Process Power Form Action Accomplished

Casting Thermal Melting the metal befare pouring into a mold cavity
where sclidification occurs.

Electric discharge Electrical Metal removal 1s accomplished by a series of discrete

machining (EDM} electrical discharges between electrode (tool) and
waorkpiece. The electric discharges cause very high
localized temp@raturas that melt the metat.

Farging Mechanical Metal workpart is deformed by opposing dies. Workparts
are often heated in advance of deformaticn, thus
thermal power is also required.

Heat treating Thermal Metallic wark unit is heated to temperature below melting

Injection molding

Laser beam cutting
Machining
Sheet meta! punching

and blanking
Welding

Thermal and
mechanical

Light and thermad
Mechanical
Mechantcal

Thermal {maybe
mechanical}

point to effect microstructural changes.

Heat is used to raise temperature of polymer to highly
plastic consistency, and mechanical force is used to
inject the polymer melt into @ mold cavity.

A highily coherent light beam is used to cut material by
vaporization and melting.

Cutting of metal is accomplished by relative motion
between tool and workpiece.

Mechanical power is used 10 shear metal sheets and
plates.

Most welding processas use heat to cause fusion and
caalescence of two {or more) metal parts at their
contacting surfaces. Some welding processes also
apply mechanical pressure to the surfaces.
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3.1 Cac phan tlr co ban cua hé thong san xu at tw déng
3.1.2 Nang | worng th we hién qua trinh t w dong hda

b) Nang | worng th we hién qua trinnh t w déng hda
v BO xtr ly, diéu khién
v Tin hiéu diéu khién

v Nhan di¥ liéu va x& ly théng tin
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3.1 Cac phan tlr co ban cua hé thong san xu at tw déng
3.1.2 Nang | worng th we hién qua trinh t w dong hda

b) Nang | worng th we hién qua trinnh t w déng hda

Built-in RS-232C

Built-in USB
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3.1 Cac phan tlr co ban cua hé thong san xu at tw déng

2.3.2 Chwong trinh  diéu khi én

Chuwong trinh lam viéc theo chu ky

——— 'EEI]'U'
f_-lr—'l'—_:»,_h_

'.f START j

Open outlet valve
Close inlet valve

e -

:

Open inlet valve
Close outlet valve

Open outlet valve
Close mlet valve

<____ stop button pushed?




Chuong 3: GIOT THIEU TU PONG HOA VA KY THUAT DIEU KHIEN

3.1 Cac phan tlr co ban cua hé thong san xu at tw déng
3.1.3 Hé théng diéu khi &n

A J - JS— "1
Input - | Cutput
Controller Actuato B P P P
parameter | ’ J wHATT recess variable

Hinh : Hé théng diéu khién vong hé

{1) (5) (6) {2) {3}
Input —»{ {ontroiler ‘ Actuator — Process — E}u'tpul
parameler : vanahle
14}
ﬁ H
Feedback |
SENsS0r ’-.

Hinh : Hé thdng diéu khién vong kin (phan hoi)



Chuong 3: GIOT THIEU TU PONG HOA VA KY THUAT DIEU KHIEN

3.1 Cac phan tlr co ban cua hé thong san xu at tw déng

3.1.3 Hé théng didu khi &n

Worktable Actual x
- Motor . _
X-valug input ( I
_bf Controller Motor ALTERALLER LAY LR TR R R R R RN Optical
Leadscrow | encoder
T_ Feedback signal to controller

Hinh : Hé thong diéu khién vi tri
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3.2 Cac chwrc nang cua tw dong hoa hi én dai
3.2.1 Kiém soét an toan

Muc dich:
v Bao vé cho ngw&i van hanh

v’ Bao vé thiét bi, day chuyén san xuéat
Pap ng cua hé thong khi co sw bat an toan:
v’ Dirng hé thong.
v Am thanh canh béo.
v’ Gidm toc dd day chuyén.

v Phuc hoi



Chuong 3: GIOT THIEU TU PONG HOA VA KY THUAT DIEU KHIEN

3.2 Cac chwrc nang cua tw dong hoa hi én dai
3.2.1 Kiém soét an toan

Thwc hién:
v/ Cong tac hanh trinh

v’ Bao vé thiét bi, day chuyén san xuéat
v' Cam guang

v DO tim khoi

v/ Cam bién &p suéat

v/ Hé thdng giam sat bang hinh anh



Chuong 3: GIOT THIEU TU PONG HOA VA KY THUAT DIEU KHIEN

3.2 Cac chwrc nang cua tw dong hoa hi én dai
3.2.2 Chan doan hw héng va b ao d wéng

v Gidm sat tinh trang

v’ Chéan doan hw héng

v Thwc hién quy trinh bao dwéng hiéu chinh



Chuong 3: GIOT THIEU TU PONG HOA VA KY THUAT DIEU KHIEN

3.2 Cac chwrc nang cua tw dong hoa hi én dai

3.2.2 DO tim 16i va ph uc héi

DO 16i hé théng:

- Hw héng ngau nhién
- Hw héng hé thdng
- Sw khac thwdng

Vi du: DO 16i hé thong trong té bao san xuat tw déng

Consider an automated cell consisting of a CNC machine tool, a parts storage
unit, and a robot for loading and unloading the parts between the machine and
the storage unit. Possible errors that might affect this system can be divided
into the following categories: (1) machine and process, (2) cutting tools, (3) work-
hoiding fixture. (4) part storage unit, and (5) load/unload robot. Develop a list
of possible errors (deviations and malfunctionsj that might be included in each
of these five categories.
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3.2 Cac chwrc nang cua tw dong hoa hi én dai

3.2.3 DO tim 16i va ph uc héi

DO 16i hé théng:

Error Categories Possible Malfunctions

T

1. Machine and process Loss of power, power overload, thermal deflection,
cutting termperature too high, vibration, no coolant,
chip fouling, wrong part program, defective part

2. Cutting tools Tool breakage, too’ wear-out, vibration, tool not present,
wrong tool
3. Workholding fixture Part not in fixture, clamps not actuated, part dislodged
during

macthining, part deflection during machining, part
breakage, chips causing location problems

4. Parl storage unit Workpart not present, wrong workpart, oversized or
undersized workpart
5. Load/unload rebot Improper grasping of workpart, robot drops workpart,

no part present at pickup

—  am

 re.




Chuong 3: GIOT THIEU TU PONG HOA VA KY THUAT DIEU KHIEN

3.2 Cac chwrc nang cua tw dong hoa hi én dai
3.2.3 DO tim 16i va ph uc héi

Phuc hoi hé théng:

Ké& hoach va quy trinh phuc héi hé thdng can cu thé cho méi hw héng. Mét
sb cach hiéu chinh hé théng khi c6 hw hong xay ra:
v Hiéu chinh tai cudi chu ky san xuét

v Hiéu chinh trong qua trinh sén xuét
v’ Dtmg hé théng va hiéu chinh khan cép
v/ Dtmg quy trinh va hiéu chinh ddt diém

Vi du: Hiéu chinh hw hdng cla té bao san xuat tw déng

For the automated cell of Example 3.2, develop a list of possible corrective ac-
tions thal might be taken by the system to address certain of the errors.
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3.2 Cac chwrc nang cua tw dong hoa hi én dai

3.2.3 Do tim 16i va ph uc héi

Phuc hoi hé théng:

Errors Detected Possible Corrective Actions to Recover
Part dimensions deviating due to Adjust coordinates in part program to compensate
thermal deflection of machine tool

Part dropped by robot during pickup Reach for another part

Part is dimensionally oversized Adjust part program to take a prehmmary machining
pass across the work surface
action)

Chatter {tool vibraticn) increase or decrease cutting speed to change harmaonic
frequency

Cutting temperature too high Reduce cutting speed

Failure of cutting tool Replace cuttmg 100l wuth annther sharp tool

No more parts in parts storage unit Call operator to resupply starting workparts

Chips fouling machining operation Cali operator to clear chips from work area
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3.3 Cac mwc do tw dong hda

xariples
Level F ] Descnipuion/E pl
_ Enterprise | Corporale information
: level system
1 T Flow of dats

4 Plant level ‘ Production system
, Cell or system Manufacturing system-
’ level graups of machines
2 Machine levei [ndividual machines

= —

vl

1 Device level w Sensors, actuators, other

hardware elements
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3.3 Cac murc do tw dong hoa

1. Bé phan ch trc nang (device level)
v Mtrc tw ddng hoa thap nhat trong hé théng cap bac tw ddng hoa.

v Cac bd phan: cdm bién, co cau chap hanh,... tap hop lai thanh

cum ch &rc nang trong thiét bi gia céng.

v Cum chtc nang diéu khién mét truc ctia may CNC hay diéu khién

mét khép ndi clia ngwdi may cdng nghiép.

-----
- 'llr~

P \d ~ N Worksp:
’ .
': /,)\‘ / Worktable Actual x
P

; X Mator . — p——

I %— ) \5/’ 1 x-value
: = : —— Controller Motor [] EOCCOITTITTT o Optical
| (o~ ' Leadscrow encoder
1 1 L ]
: : Feedback signal to controller
1 1
1 1

1 i

[}
h ]
\ ’
A ’
. ’
. ’
~ P
~ L g

- -
_____
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3.3 Cac murc do tw dong hoa

2. Thiét bi gia cong (Machine level)
v Tap hop cac cum chirc nang thanh mét thiét bi gia cong doc lap.

v/ Thiét bi c6 nhiém vu thwc hién trinh tw ciia chwong trinh diéu khién

va giam sat qua trinh thwe hién theo twng buoc.

v Nguwdi may céng nghiép; bang tai; thiét bi van chuyén dwoc dan

hwong tw dong.

Forwazrd
loop

Idler rol

Suppaort shder

/‘; Return loop

— = Drive roll
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3.3 Cac murc do tw dong hoa

3. Day chuy én san xu at (Cell or system level)
v Hoat dong dwéi sy diéu phdi ciia nha may san xuat.

v GOm tap hop cac thiét bi; tram gia cong; may tinh; cac hé théng cap
liéu, cap phoi va cac thiét bi khac phi hop véi quy trinh san xuat.

v/ CO nhiém vu tap hop va sap xép céc thiét bj gia cdng, hé thdng cap
liéu phu hop; thu nhan va danh gia di liéu kiém tra san pham.

i

——
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3.3 Cac murc do tw dong hoa

4. Nha may (plant level)
v' Hoat déng dwdi sw diéu phdi clia cong ty va thwe hién trién khai ké
hoach san xuét.
v Nhiém vu cu thé gom: trién khai don dat hang; l1ap ké hoach gia
cong; lap don mua nguyén liéu; hoach dinh nhu cau nguyén vat liéu:

quan ly van hanh xwéng san xuat; quan ly chat lwong.
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3.3 Cac murc do tw dong hoa

5. Cong ty (Enterprise level)
v Mtrc tw ddng hoda cao nhat.

v Mirc d6 nay bao gom tat ca cac nhiém vu dé quan Iy cong ty: tiép
thi; ban hang; k& toan; thiét ké; nghién ctu; ké hoach téng hop;

chwong trinh sén xuat.



