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Néi dung
Do lwdng do dai trong cong nghiép
Vai nét vé do lueng do dai
Lwa chon, bao tri, bao quan
Phuong phéap higu chuan
Thwéc cap, thwdc van
DPdng hd so, ddng hd ra
May do do dai van nang ULM
May do toa d6 ba chiéu CMM
May do dd nham bé mét
0. Céc thiét bjgylgwgﬂ (\y:uugo do dai khac

PN R wb =

(@) Trién 13m Viét Nam MTA 2023
infomlm SE5 Vit Eeibiion HOI THAO DO LUONG CONG NGHIEP
markets | teve

1. Do lwéng do dai trong cong nghiép
Do lwong do dai c6 mét vi tri kha
quan trong trong cac nganh céng nghiép:

+ co khi ché tao;

+ san xuét 6 to, tau thay;

+ xay dwng, cong trinh;

+ cong nghiép dién, dién tlr;

+ cong nghiép hoa chéat, thwc pham v.v..;
+ bdo tri stra chira;

+ V...
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1. Do lwérng do dai trong cong nghiép
Céac yéu té can dé dam bao do lwéng trong cong nghiép
+ ¢6 co ché, chinh sach phu hop;
+ xac dinh rd cac dbi twong, phép do, ngudn Iwc dé cé co sé dau tu;
+ nhan su, tb chirc, do tao;
+ trang thiét bj: phwong tién do, chuén, phong 6c;
+ higu chuén: quy trinh, chuén, lién két chuan, chu ky hiéu chuén,
moi trwdng, so sanh lién phong v.v..;
+ hé théng dam bao chét lwong.

SECC HOMC 05/¢
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2. Vai nét dic trwng vé do lwong do dai

Céac yéu té chinh anh hwéng trong phép do do dai

+ nhiét dg;

+ do &m;

+ ap suét khi quyén;

+ ndng do CO, trong khéng khi;

o trong d6, nhiét do cé vai tro quan trong, hiéu chuén & do do
dai cd do chinh xac cao thwc hién & [20 + 1] °C; cép chinh
xac théng thuwong co thé & [27 + 3] °C;

o viéc theo ddi, kiém soat mai tredng phai dwoc thwdng xuyén
thyc hién.
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2. Vai nét dac trwng vé do lwong do dai
Cac sai s6 thwong gap trong phép do do dai
+ sai s6 cos (cosine error): do truc chi thj Iéch so v&i hudng can do;
+ sai s6 sin (sine error): do tiép xuc phéng bj 1&ch (nghiém trong hon);
+ sai s6 Abbe (Abbe error): dat do chinh xac cao nhét khi truc chi thj
(doc) ndm trén cling mot dwéng véi truc clia chi tiét do.

=l
sai sé cos TR sai s6 Abbe
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2. Vai nét dic trwng vé do lwdng do dai
Cac sai s6 thwong gap trong phép do do dai

+ nén dan hdi (elastic compression): do tac dung lwc do 1én déi
twong do;

+ thi sai (parallax error): dang 16i quan sat; cu thé trong chi thi
bang kim clia dung cu do;

+ cac sai s6 khac: moc di dong (dau thuwdc cudn); ga kep; véng do
khéi lwong vat do v.v...
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2. Vai nét dac trng vé do lwong do dai
Sw bu nhiét trong do lwong do dai
+ nguén sai sb 1&n nhat: anh huwdng cla nhiét do lén chi tiét do va
hé théng do;
+ higéu chinh v& nhiét do chuan (20 °C néu can):
Ly =Ly +(20-T). a. Ly
+ giam thiéu anh hwéng cua nhiét do: st dung gang tay khi cam,
nam vat do; ngam, gil chi tiét do trong méi trwdng do dd lau dé
can bang nhiét do.

SECC HEMC 05/07/2023
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2. Vai nét dac trwng vé do lwong do dai
Chuén do dai théng dung: can mau (gage blocks)

+ str dung: trong cdng nghiép; phong thi nghiém dé kiém tra, hiéu
chuén do dai;

+ Iwu gitr: nhiét do, dd am 6n dinh, tranh cac yéu té lam anh hudng
dén dic treng can mau;

+ hiéu chudn, lién két chuan: theo déi, thuc hién theo dinh ky tai
co so tin cay.
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2. Vai nét dac trng
ve do lwong do dai

Chuén do dai théng dung:
cin mau

So dé lién két chuén dién hinh

SECC HOMC 05/¢
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3. Lwa chon, bao tri, bdo quan
Lwa chon phwong tién do do dai phu hop
Céc yéu té nay thuong tay thude vao:
= d6 chinh xac, dung sai cla chi tiét can do;
= ngudn lyc;
= dé& thwe hién;

= y&u cau vé tién do;

thiét bi, phwong tién do van nang hay chuyén dung;
= chi phi clia giai phap dé xuét v.v...

SECC HOMC 05/¢

© Trién 13m Viét Nam MTA 2023
informa | 355 een eiien HOI THAO PO LUONG CONG NGHIEP
e

markets

3. Lwa chon, bao tri, bao quan
Lwa chon phwong tién do d6 dai phu hop

dét gidi han thiét bi can chon cho phu hop;

trén co sd hidu biét vé thong sé k¥ thuat cua thiét bi;

qua gidy chivng nhan hiéu chuan phwong tién do;

theo yéu cau clia cong viéc;

Iwu y thiét bi do d dai co thé c6 sai s6 duoc tinh theo
khoang cach do L:
Sai s6 = (a + L/b) um; L tinh bang mm; a, b: hdng s6

SECC HOMC 05/¢
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3. Lwa chon, bao tri, bao quan
Bao quan phwong tién do do dai

« cét, gir thiét bi vao dung chd, pht hop;

« can than dinh vi ttrng dung cu vao hép
chira;

« PTD phai dwgc lam sach, dat dung vi tri
theo yéu cau dé giam thiéu hw hdng va
lun sén sang dé st dung;

+ dam bao cac yéu té anh hudng dén thiét
bi, dac biét la nhiét do.
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3. Lwa chon, bao tri, bao quan
Chéng &n mén cho phwong tién do dé dai
« tranh bj gi sét, & trong mai trwdng c6 nhiét dd thap, phu hop, do
&m < 60 %RH; khéng tiép xtc véi da ngudi;
« lam sach bang dung méi hi*u co chdng an mon (khéng bing
nwéc); can than dinh vi ttrng dung cu vao hop chira;
« tra dau nhe chéng gi, boc kin khi khéng st dung, cét gil;
« tranh dung tay tran khi thao tac;

« dam bao cac yéu td anh hwdng nhw vat liéu &n mon, hoa chét...

SECC HOMC 05/07/202
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3. Lwa chon, bao tri, bao quan
Yéu t6 rung dong, gié lua

anh hudng nhiéu béi rung dong, gidm thiéu bang ban do chéng
rung, bd cach ly béng khi nén,...;
gi6 lia anh hwéng dén sb ligu do. Clra mé dot ngodt, ngudi ra
vao lam thay dbi nhiét o nhanh chong (khéng ché bang phong
kin, ctra hai 16p);
dung cu quang hoc dac biét nhay cam véi gio lia vi lam thay doi
chi sb khuic xa ctia khong khi.
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3. Lwa chon, bao tri, bdo quan
Yéu tb vé sinh

+ bui c6 trong khdng khi anh hwdng nhiéu dén két qua do;

gitr sach sé, loai bd cac vét ddu m& trwdc khi do;

lam sach phwong tién do trwéc khi st dung va téy bui
that ky bang ban chai mém, min;

giam thiéu anh hwéng bui béng thiét ké phong do phu hop,
c6 ap suét duwong, loc bui, tAm 16t chan Iwu bui lai khi vao
phong v.v...
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4. Phwong phap hiéu chuan

Chon chuén dé hiéu chuan do dai
¢6 quy trinh hiéu chudn voi day da cac quy dinh vé chuan, lién két
chuan, d khong dam bao do, mdi truéng, nhan sy, biéu mau...;
ty sb gitra sai sb clia chuén va sai sé phuong tién do la:

1:2; 1:3; 1:4; 1:5; 1:10

két qua hiéu chuan 1a dd tin cay khi sai sé cia chuan nhé hon
hoéc bing 1/3 dén 1/5 sai s6 cho phép cua phwong tién do;
Iwu y dén d6 khong dam bao do (do yéu t6 v& chuén, 6n dinh sé
chi, kha nang doc trén phwong tién do, méi trwdng...).
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4. Phwong phap hiéu chuan
Phwong phap so sanh truc tiép (Direct method):
So sanh trye tiép phuong tién do véi phwong tién chuan dé xac dinh sai sb,
nhw hiéu chuan thudc vach, thwdc cudn, thuwoc cap, thwéc van (panme),
thwée cao, dong ho so, may do do tron, may do dd nham,v.v...
Phwong phap gian tiép (Indirect method):

So séanh dé tim ra sai léch nhw hiéu chudn c&n mau (so sanh c&n mau kiém
véi can mau chuan théng qua dung cy so sanh); vong chuén, ban map, v.v...
Phwong phap hiéu chuan dung cu so sanh
(Comparator calibration method):

Xac dinh do chinh xac cta phép do sai léch kich thwdc nhw hiéu chuén may

s0 sanh can mau. SECCHaMC 05/
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5. Thwére cap, thwéc van
Thwéc cap (Vernier Caliper)

7 0,01 mm/ £0,02 mm 0,02 mm/ £0,03 mm

informa | 35 e eiien HOI THAO PO LU'ONG CONG NGHIEP
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5. Thwére cap, thwée van
Thwéc cap
+ Gom 2 phan co ban: than thudc chinh cung dau do ¢ dinh; dau do
dong mang thwéc phu (du xich);
Khoang cach gitra 2 dau do la kich thuwéc do, doc phan nguyén trén
thwéc chinh va phan 1€ trén thwoc phy;
+ Gia tri do chia cua thwdec: gia tri chia trén thwdc phu:
d = 0,01 mm/ 0,02 mm/ 0,05 mm
+ D6 chinh xac phu thudc vao: sai sb khéc vach trén thang do chinh &
thang du xich; d6 phang & song song clia mé do; do vudng géc clia
thanh do sau; do thang cua séng trwot; lwc do.

SECC HOMC 05/07/202
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5. Thwére cap, thwée van
Thwéc cap

Str dung, kiém tra thwéc cip:

+ kiém tra diém 0: Lau sach mé&t mé do va cho tiép xtc nhau. Nh&n nat
ORIGIN dé thwc hién cai dat diém 0 (loai dién tr); quan sat vach 0
trén thang thwéc (loai co’) va kiém tra khe hé gitra hai mat mé do;

+ dam bao: ap lyc &n dinh trong qua trinh do, do vat & gan phan gbc
clia mo cap nhét (han ché sai s6 Abbe);

+ khi khéng str dung: mé& mo cap do ngoai mét khoang nho (vai mm)
va ndi 1dng vit ham;

+ bao quan: thuwéc cép dién tir trong thdi gian dai can thao pin ra.
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5. Thwée cap, thwée van
Hiéu chuén thwéc cap

Chuén st dung:
- chuan bac: xac dinh sai s do ngoai &
do trong
- vong chuan: xac dinh sai s6 do trong
- c&n mau, ban map: xac dinh sai sb do sau
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5. Thwée cap, thwéc van
Thwéc van (Micrometer)

]|

a5t
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5. Thwére cap, thwéc van
Thwéc van

+ chuyén dong tron clia tang quay (thimble) thanh tinh tién cua truc
do di déng (spindle) d& xac dinh khoang cach;

+ cac vach chia dwoc khac doc theo chu vi clia tang quay cho phép
doc duoc khoang dich chuyén clia truc do di dong;

+ d6 chinh xac phu thudc vao sai sé bwdc ren; dd phing, d6 khong
song song ctia mé do; do vudng goc ctia mat do so vai truc ren; lwc
do (co chu coc tao lyc).

SECC HOMC 05/07/2023 4
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5. Thwéce cap, thwéc van
Thwéce van

St dung, kiém tra thwéc van

+ tlr tlr cho 2 mat do tiép xdc va xoay banh céc (tir 1,5 dén 2 vong dé
tao &p lyc) tir 3 dén 5 1an dé kiém tra diém zero. Néu lyc qua manh sé
gay anh hwdng dén do chinh xac clia két qua do;

+ nhin théng tlr trén xudng khi doc vach chia dé tranh 13i thi sai;

+ khi st dung dung cu trong thoi gian dai, thweng xuyén kiém tra diém
zero (diéu chinh néu can) d& dam bao tranh cac sai léch;

+ khong st dung, ndi l6ng khoa truc, tach cac mat do ra mét khoang
nhd (vai mm) va cét gitr dung cu.

(@] Trién 13m Viét Nam MTA 2023 ‘

informa S HOI THAO PO LU'ONG CONG NGHIEP
Markets | umies

5. Thwére cap, thwée van
Hiéu chuan thwéc van
= kiém tra d6 khong song song & do khong
phéng clia mé do;
xac dinh sai sb do ngoai;
kiém tra do dai clia thanh didu chinh (loai lén);
chudn: can mau; kinh phdng & song phang.

= Truc quan van giao thoa dé kiém tra
A = 10 khéng phang & do khéng song song
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6. Ddng hod so, déng hd ra

(Dial Indicator, Test type Indicator)
Nguyén ly:
Truc do va fiéu do tiép xdc di chuyén, t(uyén f:huyén dong thdng thanh
quay kim dong ho hay ctﬁ thi dién tt. Bdng hd so, ra dwoc ding dé chi
ra sai léch khi do, cé nhieu do chinh xac va khoang do khac nhau.
Cac bo phan chinh sau:
+ Bo phan cam bién gdm dau do va truc do;
+ Bo phan chuyén di va khuéch dai (co cdu banh rang, thanh rang);

+ Bo phan chi thi gdm mat s6 va kim chi thi.
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6. Dong ho so, dong hd ra
Sai sé: Do sai léch buwéc rang, profin rang, do dao, do léch tam banh rang.
Do hdi sai: Kha Ién vi lyc ma sét hé truyén dong, huwéng tac dong cla lyc
ma sat thay ddi khi lwc do ddi huwong.
Pong hé so chinh xac: D& do sai léch hinh dang nhw d dao, do thang,
do tru.
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6. BDong hd so, dong hé ra
Céc dung cu c6 dong hd so, déng ho ra

Thwéc do d6 day, dung cu do sau, do trong, do 18, ddng hd
so ra (loai chan gay).

@) Trién 13m Viét Nam MTA 2023
informa | 355 een eiien HOI THAO DO LUONG CONG NGHIEP

A SevcesCompony
markets | unes

6. BDong ho so, dong hé ra
Lwu y khi str dung
« Didu chinh kim dé cai dat diém “zero” khi tiép xdc b& mat chi tiét;
« Dau do phai di chuyén hai ho&c ba vong dé dy trii cho pham vi do &
ca 2 chiéu vao va ra trong suét hanh trinh do;
« DAu do loai dau do thang phai vudng goc véi bé mét tiép xtc dé tranh
sai s6 cos;

« Ddng hd so loai chan géap, dau do
song song voi bé mat kiém tra thi
khéng co sai sb cos, nguoc lai
phai hiéu chinh gia tri doc.

SECC HOMC 05/¢
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6. Dong hd so, dong hé ra
Hiéu chuén
« Kiém tra: sai s6 thanh phan; sai sé téng; do hdi sai; do 1&p lai.
« Chuén stv dung: thiét bj kiém tra déng hé so; may do dai van nang.
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7. May do do dai van nang
(Universal Length Machine ULM)
= Thiét bj do d dai chuyén dung, dé do, kiém cac dwéng do gi¢i han,
dung cu do d6 dai théng dung (panme trong & ngoai, déng hd so, do
18), cac dwdng chuén (c&n mau, dia do, bi do, tAm chuén,..), dudng
con, dwdng tru, dwéng ren,...;

Ban do bang da granite hoéc thép, nhdm, cé khe truot cho dau do
dich chuyén bang dém khi. C6 thé chinh nghiéng (tilt), chinh xoay
(rotation), chinh tam (center or foat) va do cao (height) ctia ban do;

Cac phu kién nhu theo déi nhiét dg, bu nhiét (do khac biét gitra nhiét
d6 dwéng do va chuan).

SECCHEMC 05
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7. May do do6 dai van nang

May c6 kém nhidu phu ting, linh kién dé& c6 thé co cac chirc nang
do khac nhau;

Co6 thé két hop voi ngudn laser 6n dinh dé do kich thwéc voi do
chinh xac cao;

Pham vi c6 thé dén 3 000 mm, do phan giai dén 0,01 ym, do
chinh xac t6t hon (0,1 + L/2 000) um;

Luc do co thé diéu chinh, phd bién tir 0,2 N dén 11 N;

(@] Trién 13m Viét Nam MTA 2023
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7. May do do6 dai van nang
Mot s6 may dién hinh
p—— Precimar ULM 600-Mahr —
: = MPEg;: < (0,09 + L/2000) pm

’ - = o i .
P .- ¥ o <t
: ° Octagon LMM 600 Qo - o =
” U = (0,5 +L/1000) ym \ii
= =
S .

= Phan mém tinh toan kém theo. ) ? Trimos Calibration HC5
} | Bype (0,15 + L/2000) pm
SECC HCMC 05/07/2023 ' ‘ 34
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7. May do dé dai van nang
May do d6 dai van nang ky thuéat laser

Pratt & Whitney LMU 1000M:
= d6 chinh xac: £(0,05+0,5 L/1 000) um
= d0 lap lai: 0,04 pm
= d6 phan gidi: 0,001 ym
= pham vido:  dén 1016 mm
= nguyén ly do: giao thoa laser
= hé thdng truot: khi nén
= lyc do: rat nho, diéu chinh dwoc [0,56-11,12] N
= kha nang hiéu chuén: vong chuén, bi do, dudng, dia do,—
day do ren, tm chuan; can mAu, ddng hd so, thudc van——»
ddng hd so do 18, thuwdc cuon & thudc kim loai v.v..
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7. May do do6 dai van nang
Hiéu chuan may do dé dai van nang
= Chuan st dung: Can mau (c6 cap chinh xac va pham vi kich
thwée phu hop véi pham vi do ciia ULM).
= Diéu kién maéi truong hiéu chuén: (20 £ 1) °C (50 % 5) %RH.

[0,5 - 100] mm [125 - 500] mm [600 - 1 000] mm

SECC HCMC 05/07/20;
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7. May do do dai van nang

Hiéu chudn may do dé dai van nang

St dung giao thoa ké laser

SECCHCMC 05/07/2023
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8. May do toa dd ba chiéu
(Coordinate Measuring Machine CMM)
= CMM duoc st dung kha phd bién trong cong nghiép ché tao, Iap
rap, déc biét trong Iinh vire co khi, dién t& v.v..;
= Ap dung trong hé théng diéu khién bang phan mém, may tinh.

(1200 x 3 000 x 1 000) mm
Eope= (2,0+3L/1 000) pm

500 x 700 x 450) mm
E,wpe= (0,28+L/1 000) pm

@
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8. May

do toa do ba chiéu

Cac ngudn sai s6 chinh cua phép do trén CMM

Chi tiét do/ Workpiece

Chién luoc ldy mau/
Sampling stragegy
- 5 u

- a do
- Sai 56 |dy datum

Phan cimg/ Hardware

- Cai dit phép do

- Sai s6 do

- Sai 8 hinh hoc

- 5ai 56 dong

- Su bién d6i vé nhiét do

- Su rung déng. 3 ¢
B / - Tinh pht hoy
E h tl

Yéu t8 bén ngoai/
Extrinsic factor

ai
Error sources

- Su thay d6i ga dat
- V& sinh chi tiét do

@) Trién 13m Viét Nam MTA 2023
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8. May do toa dd ba chiéu
Hiéu chuin may do CMM (ISO 10360)
Chuén st dung:
+ Can mau, chuén bac, qua ciu chuén dung hiéu chuan CMM
dau do cham; can mau, éke chuan, ddng hd so ra, thuwéc kinh
chuan, chun phan tich anh dung higu chudn CMM dau do quang.
Kiém tra:
+ CMM dau do cham: sai s6 do do dai (Eo) theo 7 hwéng (105
1an do, sai s6 do); sai s6 dau do (Pgry).
+ CMM dau do quang: sai s6 do do dai Ex, Ey & Exy ngoai ving nhin
va trong vlng nhin cla camera; sai sb do do dai Ez; do khong
vubng goc clia CAC truC. «cccycuc osiorz0

@
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8. May do toa dd ba chiéu
May do CMM dién hinh (Hexagon)

)2

SECCHCMC 05/07/2023 4
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9. May do dd nham bé mat
(Surface Roughness Tester)
Pic trwng cau hinh bé mat
CAu hinh b& mat d&u bao gdm cac dac diém vé dd nham/ roughness,
do gon séng/ waviness va hinh dang/ form.
= Do nham: sy bét thwong bé mat sinh ra tir quy trinh san xuét.
= Do gon séng: kidu két ciu theo chu ky, thuweng do rung dong bén
ngoai, rung lac hodc dd véng cua thiét bi gia cong gay ra.
= Hinh dang: két qua cda sy khong chinh xac clia cac bd phan may
méc nhw bién dang dan hdi, sai 16i do din hwéng tuyén tinh va
hiéu (rng nhiét dai han.

SECC HOMC 05/07/2023
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9. May do dé nham bé mit
Qua trinh nhén dwgc d6 nham
(Process of Obtaining Roughness)

Waviness spacing

Roughness spacing

(@] Trién 13m Viét Nam MTA 2023 ‘
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9. May do doé nham bé mit
Phwong phap do dé nham

Measurement Methods
|
[

/
q/ Contact t
ontact type

B
AL, =
A measurement

(@) Trién |3m Viét Nam MTA 2023
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9. May do do nham bé mat
Phwong phap do tiép xtc

Messurament

! Contact-type Measurement

-
Mot
e
T —
s A,

Probe (stylus)
stage
Signal processor (computer)

© Trién 13m Viét Nam MTA 2023
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Contact-type Measurement /
Atomic Force Microscope (AFM)

9. May do do =

nhambémat T A
Phwong phap [

do tiép xtic

\
[~

Agomautrsystem rat ‘
et e an rage

@] Trién I3m Viét Nam MTA 2023
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9. May do d6 nham bé mit
Phwong phap do quang hoc

Optical - Confocal Micros: Optical / Giao thoa k& anh sang tring
Kinh hién vi déng tiéu

a1

PINHOLE  PLATE
(ENSHL

27 vansducer \
M mcroscope (mcropecessorcanrolled)
et suriace

L pote
e
- [
RocAL poiny [ (ConfocslMiaoscope)
P

(@] Trién 13m Viét Nam MTA 2023 ‘
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9. May do doé nham bé mit
Théng s6 do nham

— Chigu dai chudn / Chigu dai danh gia
«Théng s6 do Sample (reference) length / Evaluation length
nham trén doé dai
danh gia dwoc xac = L
dinh bang trung etesronienen)
binh cac gia tri do - Yoreninen |
nham do dugc
trong cac khoang

chidu dai chudn [ tenen ettt motion. / Ch dt e quan dehchuyén
. m p

I tenith for roughness evauatin. / Chiu dal dinh g1 49 nhim

Motion tength

helr values obtainad in the referencs angth,
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9. May do do nham bé mit
Théng sb do nham (Roughness Parameters)
Sai léch trung binh sé hoc profile dwgc danh gia Ra(chiéu dai chuan)

Surface Profile Parameters, Ra
Arithmetic Mean Deviation of the Assessed Profile

!
oW =;_ﬂz(x)|dx with I =1Ip, Ir, Iw
o

I sampling lengt 1

Ra, Arithmetic Mean Deviation of Profile in the Sampling Length
Bén db (trung binh chiéu cao/averaging heigth)

(@] ‘ Trién 13m Viét Nam MTA 2023 ‘
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9. May do do nham bé mit
Théng s6 do nham (Roughness Parameters)
Chiéu cao I&n nhét profile R: (chiéu dai chuén)
‘ Surface Profile Parameters, Rz ‘

'

' — sampling length R.=R,+R, J

Rz: Maximum Height of Profile in the Sampling Length
Bién dé (dinh & day/peak & valley)

@] Trign 13m Viét Nam MTA 2023
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9. May do dd nham bé mat
Théng s6 do nham (Roughness Parameters)
Chiéu cao I&n nhét dinh profile Rp (chiéu dai chuan)

‘ Surface Profile Parameters, Rp ‘

W\ X! /\vf\uﬂ

I Th

Mean line

Maximum Profile Peak Height Py, Ry, W,
Bién da (dlnh & day/peak & valley)

@) Trién 13m Viét Nam MTA 2023
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9. May do dd nham bé mat
Théng s6 do nham (Roughness Parameters)

Chiéu sau I&n nhét day profile Rv(chiéu dai chuén)

’ Surface Profile Parameters, Rv

i/M MA AN

U

| 2, : profile valley depth | ‘

Maximum Profile Valley Depth P, R, W, |
Bién do (dinh & day/peak & valley)

@] Trién I3m Viét Nam MTA 2023
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9. May do dd nham bé mat
Théng s6 do nham (Roughness Parameters)
Chiéu cao I&n nhét profile Rt (chiéu dai danh gia)

‘ Surface Profile Parameters, Rt ‘

_evaluation length

"R, : Maximum Height of Profile in the Evaluation Length
Bién dé (dinh & dav/beak & vallev)

(@] ‘ Trién |3m Viét Nam MTA 2023 ‘
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9. May do d6 nham bé mit
Théng s6 dd nham (Roughness Parameters)

Chiéu cao trung binh cac phan ti profile Rc (chiéu dai chuan)

‘ Surface Profile Parameters, Rc

LR,
sampling length m<

Height of profile elements: Zt
Mean height of profile elements: P, R, W,

Rc : Mean Height of Profile Elements in the Sampling Length
Bién dé (dinh & day/peak & valley)
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9. May do doé nham bé mit
Théng s6 dd nham (Roughness Parameters)
Sai léch quan phwong profile dwec danh gia Rq (chiéu dai chuén)

Surface Profile Parameters, Rq ‘
Root Mean Square Deviation of the Assessed Profile

1z
— 2 i -
PRy Wy = |- [ Z2(x)dx withi=1p, ir, Iw
0

Rq: Root Mean Square of Profile in the Sampling Length
Bién d6 (trung binh chidu cao/averaging heigth)

@] 9. d
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lién quan dén bién do (dinh & day/ peak & valley): Rp, Rv, Rz, Rt, Rc;

lién quan dén bién do (trung binh chidu cao/ averaging height): Ra, Rq;
lién quan dén khoang dich chuyén theo chiéu ngang (spacing) la: RSm;
thong sb lai (hybrid parameter): RAq;

lién quan dén dwéng cong: Rmr.

« théng s6 d6 nhdm mau xanh tinh trén chiéu dai chudn
va mau dé trén chiéu dai ddnh gid.

«» théng s6 bién dang cia bé mdt trén chiéu dai danh gid
1& trung binh cdc théng sé tinh trén tirng chiéu dai chudn.

SECC HCMC 0
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9. May do do nham bé mit
Lwa chon chiéu dai chuan (mau) khi do
Selection of Sampling Length, 1SO 4288

Table 1 — Roughness sampling lengths for the measurement of Ra, Rq.
Rsk, Rku, RAq and curves and related parameters for non-periodic

@) Trién I3m Viét Nam MTA 2023 ‘
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9. May do dé nham bé mat
M3u chuan
(Measurement Standard)

Loai mAu chudn duwgc chirng nhan CRM

profiles (for example ground profiles) Loai Tén mau chudn
Ra sampling A | Depth Measurement Standard/ Chudn dé sau
length length
r n B | Tip Condition Measurement Standard/ Chuan tinh trang dau kim do
um mm mm
10,008 < fo % 0,02 T8 o4 C jard/ Chuan khoang cach ngang
0,02<Ra=0,1 0.25 125 D h dard/ Chuan d6 nham

O1<Ra=2 08 a
2<Ra< 10 25 125 E | Profile Coordi dard/ Chun bién dang trong hé toa dd
10 <Ra < 80 8 40 SECC HCMC 05/07/2023
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9. May do d6 nham bé mit
MAau chuan dé nham bé mit

Type of CRMs (2)
m o | | U
Nl 3 arna
VA VAW

R stylus ragius

Type A Deptn measurement

w .—_rlh_—':m

" Tvpe 5 Tip condition measurement

@) Trién I3m Viét Nam MTA 2023 ‘
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9. May do do nham bé mit
M3au chuan dé nham bé mit

Roughiness standard 405801
Types of CRMs (3)

R R T e —

SECC HOMC 05/07/2023
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9. May do dd nham bé mat
Hiéu chudn may do do nham
Tai liéu: ISO 12179:2000 — Geometrical Product Specifications (GPS) -
Surface texture: Profile method - Calibration of contact (stylus) instruments.

Noi dung hiéu chuén:

= Danh gia profile dw, Rzo-Kinh phéng;

= Profile chiéu théng ding, Pt-Chuén do sau (A, ISO 5436-1);

= Profile chiéu ngang, RSm-Chuan khoang cach ngang (C, ISO 5436-1);
= Profile hé toa d9, Pt-Chuan profile toa do (E, ISO 5436-1)/ Qua ciu chuén;

= Profile toan phan, Ra-Chuén dd nham, bién dang bat quy téc (D, ISO 5436-1);
= Luc tiép xuc cta kim do; ban kinh, dau kim.

61
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10. Cac thiét bi, dung cu do do6 dai théng dung khac
Thwéc vach (Line Graduated Rules & Tapes)

SECC HCMC 05/07/2023
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10. Cac thiét bi, dung cu do do dai théng dung khac
Chuan bac, dwéng do (Step Gage Blocks, Limit Gages)

(@] Trién 13m Viét Nam MTA 2023
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10. Céc thiét bi, dung cu do do6 dai théng dung khac
Dung cu do géc, dwéng do géc
(Angle Measuring Device, Angle Gages)

(@] Trién I3m Viét Nam MTA 2023
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10. Cac thiét bi, dung cu do do dai théng dung khac
Thiét bi quang hoc (Optical Instrument)

(@] Trién |13m Viét Nam MTA 2023
informa | 355 een eiien HOI THAO PO LUONG CONG NGHIEP
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10. Cac thiét bi, dung cu do do6 dai théng dung khac
Thiét bi tric dia (Geodesic Instrument)

SECC HOMC 05/07/2023

11
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10. Céc thiét bi, dung cu do do dai théng dung khac
Dung cu nhé, cAm tay (Handheld Devices)

@] Trién 13m Viét Nam MTA 2023
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Loi két
Do lwong dg dai tuy théng dung nhung khéng don gian

nhuw ban nghi !

Truéce khi do mét dai luong, mét déi tuong ban phai biét

Iwa chon dung cu do cho thich hop; -

C6 dung cu do rdi ban cén phai do cho diing; @%
Céc 6 chirc do luong, thir nghiém nhw Quatest 3
6 thé tw vén, hé tro' va gidi quyét cac van dé trén.

van.htt270466@gmail.com

SECC HEMC 05/07/2023
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Héi thao
PO LUONG TRONG CONG NGHIEP

PHUONG PHAP DO LUC,
NGAU LU'C TRONG CONG NGHIEP
Introduction of methods for
measuring force and torque in industries

Trinh bay: Ly Bat Minh
minh.ld@quatest3.com.vn

@ Trién Idm Viét Nam MTA 2023
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Néi dung
. Gi6i thiéu vé dai lwong lyc, ngau lyc trong do lwdng
. Phuwong tién do lyc, dung cu do luc
. Phuong tién do ngau lwc, dung cu do ngéu lyc

. Cac (rng dung vé do ngau lwc trong cong nghiép

1

2

3

4. Cac ng dung vé do lyc trong cong nghiép

5

6. Lwa chon va str dung phwong tién do lyc, ngau luc
7

. Hiéu chuan phuong tién do lwc, ngau lwc

SECC HEMC 05/07/2023
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1. Gi&i thiéu vé lwe va ngau lwc
Cac dinh nghia
« Luc (force) la dai lwong vat ly, lam cho vat thé chiu sy thay ddi, hodc
anh hudng dén chuyén dong/hudng/cu tric hinh hoc cua vat thé;
« Lwc tac dung lén vat bang tbc do thay dbi dong lwong theo thoi gian,
néu khéi lwong khéng déi thi gia tc clia vat ty 1& thuan vai lyc tac
dung:

@] Trién I3m Viét Nam MTA 2023
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1. Gi&i thiéu vé lyc va ngau lwc
Cac dinh nghia
« M6 men luc (ngiu luc - torque) 13 dai lugng vat ly, thé hién tac dong
gay ra sy quay quanh mot diém hodc mat truc cla vat thé.
N6 13 khai niém mé réng cho chuyén déng quay tir khai niém Iyc trong
chuyén dong thang.

* M6 men lywc M |3 mot véc to bang tich cla véc to lyc tac dung F véi

B d(mv) dv .
= =m—=ma . . . .
dt dt véc to canh tay donR: | N
M=FxR
9 Trién 13m Viét Nam MTA 2023 @] Trign 1dm Viét Nam MTA 2023
infoma 355 Vietnam Exbiion HOI THAO PO LUONG CONG NGHIEP infom‘wa 585 iewam Exhbion HOI THAO DO LUONG CONG NGHIEP
markets | e markets | teve

1. Gii thiéu vé lwc va ngau lwc
Pon vi do lwc & ngau lwc
Hé don vj quéc té Sl
(Viét Nam chap nhén theo Luét Do lwong 04/2011/QH13):
« don vi do Iwc: newton, N
« don vi do ngau lyc: newton mét, N - m

Thoi gian, s

Khéi luong, kg

1. Gi&i thiéu vé lwc va ngau lwc
Chuyén ddi don vi do lyc qua hé SI

Pon vi Lwc Ky hiéu Hé s6 chuyén sang N
kilogram-force kof
kil6 gam lyc kgl; kG 9,807
kilopond kp
pound-force Ibf 4,448
ton-force tf 9 806,65

SECC HOMC 05/¢
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Chuyén d8i don vi do ngiu luc

s HE MET | uk-us |

0,001 10,2| 0,01020,000102 | 0,142| 0,008 85 0,000 738

10 1 0,01 102 0,102 | 0,00102 142 0,0885 0,007 38

1000 100 1| 10200 10,2 0,102 142 8,85 0,738

0,0981| 0,00981| 0,000098 1 1| 0,001| 0,00001|0,01390,000868 | 0,0000723

98,1 9,81 0,0981| 1000 1 001| 139 0,368 0,0723

9 810 981 9,81 | 100 000 100 1| 1390 86,8 7,23

7,06 0,706 0,007 06 72,0 0,072 | 0,00072 1 0,062 5 0,0521

113 11,3 0113| 1150 1,15| 00115 16 1 0,083

1360 136 1,36 | 13800 138 0,138 192 12 1
Tn.‘!lr::tQNuaS':,' (’:‘P:‘:: ’ﬁu EEEEIILE Cong ng::‘é’:; !’:g;g khang
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1. Gi@i thigu vé lwc va ngau lyc

Phwong phap do lwc
= Xac dinh khéi lwong va gia téc roi tw do (trong truong), [F =m - g];
. Cé‘n bang lyc chua biét véi lyc tryc dbi sao cho thanh

phan lyc tdng va mémen téng bang 0;

= Xac dinh gia téc cta khéi lwong da biét, [F=m - a;
= Lyc tac dong trén chat 1dng, do ap suét p va tiét dién A, [p = F/A];
= Can béng lwe véi lue tir trwong;
= Do bién dang trén mot phan t&r dan hai.

9 Trién 13m Viét Nam MTA 2023
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1. Gi&i thiéu vé lwc va ngau lwc

Phwong phép do ngau lyc
= Xac dinh lyc va canh tay don, [M = F - R];
= Can bang lyc chua biét véi luc trwe dbi sao cho thanh phan Iyc tdng

va mémen téng bang 0;

= Phuong phap dién tré Iwc cang dang vanh truot - chdi than
= Phuong phap dién tré luc cang dang truc quay - bién ap;
= Do bién dang trén mot phan t& dan hoi.

@] Trign 1dm Viét Nam MTA 2023
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1. Gii thiéu vé lyc va ngau lwc
Lién két chuan lwc & ngiu lyc

Phwone e do e My thi lne

Phuong ign do g lye

9 Trién 13m Viét Nam MTA 2023
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2. Phworng tién do lwc
= Muyc dich Ia dé do luc tac dung;
= Phan loai theo chi thj: dang chi thj co va dang chi thi sé;
= Chi thj co: vong Iwc (proving ring), Iyc ké (force gauge), luc ké kéo
day (push-pull gauge)...;
= Chi thj dién t: cdm bién lyc (loadcell, force transducer...).
Phan loai cdm bién lyc
= Dang strain gauge; Dang thly Iwc; Dang ap dién; tir gido ....
= May thtr lwc; May thtr nén; May thtr kéo; May thtr kéo nén van nang.

@] Trign 1dm Viét Nam MTA 2023
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2. Phworng tién do lwc
Chi thj co

B& mat phia trén
—

3 N
1. Dau do luc kéo

2. Lo xo
<
3. Co cau chi thj b Tatipate |

4. Péu do luc nén

Véng aém cirng dw6T
B4 mat phia du6!
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2. Phwong tién do lwc
Chithjsé

O
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2. Phwong tién do lwc
Cam bién lwc (Loadcell)

= Cam bién Iyc la thiét Load
bi ding d& chuyén ddi [toad 2] [ee
Iwc thanh tin hiéu
dién;

= Sy chuyén déi nay
gian tiép, tr luc
chuyén thanh sy bién -
dang (strain) roi moi

thanh tin hiéu dién. (Aluminum ailoy)

SECC HEMC 05
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2. Phwong tién do lwc
Cam bién lyc

= Thanh phan quan trong

(@] Trién I3m Viét Nam MTA 2023
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2. Phworng tién do lwc
Strain Gauge SG

Kéo cang lam

nhét trong cac cam bién téng dién tr& Phén tr dan héi
Iwc 1a cac bién dang ké g = dworc lien két
- strain gauge (SG); Phan i s&

= Ban than strain gauge la khéng nhay ~~ Dién tré duoc do
mét soi day dién tr&, khi véi cac lwe l t - gitra nr:]c;ng diém
chidu dai thay ddi thi dién ngang Y
tr& thay dbi. = =

Nén lam giam
1. Huéng bién dang 2. Day dién tré 3.Vét ligu nén 4. Day néi ldy tin higu ra dién tré

@] Trién 13m Viét Nam MTA 2023
informa | 355 een eiien HOI THAO PO LUONG CONG NGHIEP
e

markets
2. Phwong tién do lwc
Strain Gauge SG

= Pién tr& SG: 30 Q - 3 kQ. Thay d6i vai phan tram khi bién dang = khuyéch
dai tin hiéu théng qua cdu Wheatstone.
Cau triic cdu Wheatstone: b6n dién tré R1, R2, R3, R4. Khi c6 hiéu dién thé
khac khéng vao mach, néu Ri/R; = R,/R, (R1IR4=R2R3) > dién ké béng 0,
mach cau can béng. Néu mot trong cac dién trd thay ddi thi ti s6 cac dién
tré khong bang nhau > dién ké khéac 0, mach cau khong can bang.

[

C6 ba loai mach cu: Véinla
o n=1mach mét phan tu cau trg | dién tré
PR 5 kich
o n=2mach bén cau tr& h
A A 2 Dut
o n =4 mach cau day du SECCHOMC 05/07/2023

Zarain gavge

ma 5 yerm b HOI THAO DO LUONG CONG NGHIEP
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2. Phwong tién do lwc
May th lwc

May thir nén, kéo, kéo nén van nang la phuong tién do luc, dé thir co' ly
vat liéu. Céu tao bao gém: Khung chiu luc; b phan tao luc; van diéu khién;
b6 phén do luc; chi thi; cap mau;, thiét bi di kém nhuw thudc do, gian ké...
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2. Phworng tién do lwc
May thtr lwc

Kep thiy luc

=

Déng hé hién thi
Hop digu khién —

=
(?é,rj May vé dé thj
5 i
—
ey | Ven diéu khién tay

[ Tru va con truot ]

~

Gia d& uén, kéo,..
—
Piston va xilanh
=

@]

Trién 13m Viét Nam MTA 2023
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2. Phworng tién do lwc
May thtr lwc

Kiung chiu i nang vo1 Dai oc chat
Contrwgnten o Iong cao
Cimbiin

Chiukep
B9 cam bién co 89 chinh xic cao va by
mihoa
He théng may tinh diéu khién

|l

Trydin g

Chiubep

Contrwgtduth

ulong quay o xuing

Vibiowi

D& dang diéu khién bing tay

=
.;ﬂ’ Hopsé
-t
Motor dign

Koung @

SECC HEMC 05,
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2. Phwong tién do lwc
May thtr lwc

Khung 1 trye

Khung 2 true Khung & tryc
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2. Phworng tién do lwc
Kich céng lwc

SECC HOMC 05/07/2023
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3. Phwong tién do ngau lwc
Phan loai
= Chi thi: chi thj co va chi thj s6;
= Phuwong phap do: tinh (static/reaction) hay dong
(dynamic/rotary);

= Cam bién ngiu lyc:
o Loai cam tay (hand torque): Type I: Hién thi; Type Il: D3t gia tri;
o Loai sung siét lyc (power torque tool): Thay luc; Khi nén; Dién;
o B nhan/bd khuéch dai ngau luc (torque multiplier).

SECCHCMC 05/07/2023
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3. Phwong tién do ngau lwc
Chi thi co
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3. Phwong tién do ngau lwc
Chi thi sé

MULTITEST Torque Calibration System

= %

®)

informa | 55 eumebinm
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3. Phwong tién do ngau lwc
Cam bién ngau lyc

informa | 355 een eiien HOI THAO PO LUONG CONG NGHIEP

Services Company.
United
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3. Phwong tién do ngau lwc
Loai cam tay 1

%f_?;;n

€@l  omm

—»—4—»

@)
informa
markets
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3. Phwong tién do ngau lwc
Loai cam tay 2

informa 353 et oo
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3. Phwong tién do ngau lwc
Bo khuéch dai ngau lyc

1. mé men déu vao

2. $6 vong quay dau vao
3. s6 vong quay dau ra
4. m6 men xodn déu ra
5. tay don phan luc

@

informa 3
markets
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e

fetnam Exhibitior
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3. Phwong tién do ngau lwc
Sing xiét lwc




(@] ‘ Trién 13m Viét Nam MTA 2023 ‘

informa S HOI THAO PO LU'ONG CONG NGHIEP
Markets | umies

3. Phwong tién do ngau lyc
Sung xiét lwc

wellosy
N Y

1. bé truyén banh rang
2. méto khi nén

3.6bi {'

4. co céu déo chiéu

5. tay cdm

6. tay don phan luc

7. vi tri I3p tay don phan luc g

(@] Trién 13m Viét Nam MTA 2023 ‘
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3. Phwong tién do ngau lwc
Sung xiét lwc

9 Trién 13m Viét Nam MTA 2023
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3. Phwong tién do ngdu lwc  Cam bién ngiu lyc

Cam bién Nguyén ly do Uu diém - Nhwoc diém
[Strain IStr dung strain gauge, [Chinh xac va gia thanh khong cao, phu hop voi
\Gauge dién tr& thay ddi khi lgia tri mo men nhd.
Ic6 moment tac dung. Nhay véi sy thay déi nhiét do.
Magneto- IStr dung ttr treong. IChinh géc cao va do bén cao, phtl hop mo men
lelastic Ion. Dét tién.
(Optical Str dung anh sang d&  [Chinh xac cao, pht hop véi mo men déng, quay|

phat hién sw thay d6i  [tbc do cao. chiu anh hudng clia sw rung dong.
dac tinh vat liéu.

Rotary IStr sung hai cudn day  [Chinh xac cao va dd bén cao, phl hop véi mo
Transformer \va mét ti trvérng dé Imen dong. chju anh hwéng clia sy thay ddi
ido mo men. Inhiét do.
Hybrid K&t hop hai, nhigu IC6 thé tan dung cac uu diém trén. Phirc tap vé&
Inguyén ly dé ting d6  két cau.
chinh xac.

@] Trién 13m Viét Nam MTA 2023
informa | 355 e bawiien HOI THAO DO LUONG CONG NGHIEP
e

markets

3. Phwong tién do ngau lwc
Cam bién ngéu lyc tinh
Phan loai theo ga lap
= mdt bich (flange)
= truc (shaft)
= luc giac (hex drive)
= vudng (square drive)

9 Trién 13m Viét Nam MTA 2023
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4. Cac rng dung cua lwc trong céng nghiép

Céng nghiép may méc va Hang hai

T 1
SMN 10NN 50 MN 100 MN 500 MN
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5. Cac (rng dung ctia ngau lwc trong céng ngr.liép




(@] Trién 13m Viét Nam MTA 2023 ‘

informa S HOI THAO PO LU'ONG CONG NGHIEP
Markets | umies

6. Phwong tién do lwc & ngau lwc
Lwu y khi Iwa chon & str dung

= Do phan giai clia chi thi (resolution
of indication);

Buemgthing
tang lue tbt nhit

= D6 lap lai (repeatability);
= Do tai lap (reproducibility);
PN s = D khong tuyén tinh (non-linearity)
r‘,(@?gm = P dio (creep);
e = Do hdi sai (hysteresis);
= Do 6n dinh (long-term stability).

(@] Trién 13m Viét Nam MTA 2023 ‘
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6. Phwong tién do lwc & ngau lwc
Lwu y khi lwa chon & str dung
= Phuwong tién do hay dung cu do da phu hop cho cac nhiém vu dat ra
hay khong?
= Thiét bj c6 6n dinh khi co tai hay khong c6 tai? Cach kiém tra.
= Bo dd ga str dung kém véi phuong tién do da phu hop chua?
= Bon vi cung cép dich vu hiéu chuan, stra chiva, bao tri co dap trng cac
yéu cau higu chuén vé do chinh xac hay khéng?
C6 lign két chuan, co do khong dam bao do khéng? Lam sao biét nha
cung (rng dich vy nay cé thé dap (ng?

SECC HEMC 05/07/2023
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6. Phwong tién do lwc & ngau lwc
Lwu y khi Iwa chon & str dung

Anh huéng Auh huréng
firbire xa. \ / tircohoe
o huomg Ash huong
tir nhigt i —TS 160 hoc

Cdc yéu té tdc déng
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6. Phwong tién do Iwc & ngau lyc
Lwu y khi Iwa chon & str dung

bbb

Kiongdinglim  Khong dbng e Abhigheply M qunio it 0 ship 1k
i moment

Bt lwe dung tdm, du cing vikng

SECC HOMC 05/¢
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6. Phwong tién do lwc & ngau lwc
Lwu y khi Iwa chon & str dung

Fu=Fecosa
[~ /F

~ Fs=Fesina

F =input force
a =angle of the force

Fyy= measured force
Fs = side force
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6. Phwong tién do lwc & ngau lwc
Lwu y khi lwa chon & str dung
= Chiéu hoat dong c6 thé hoat déng theo cuing chidu hay nguoc
chigu kim déng ho;
= St dung cac dau ndi (driver) va dau chuyén ddi (adaptor,
reducer) khéng phu hop;
= Vi tri dat lwc khong dung véi hwéng dan.
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6. Phwong tién do lwc & ngau lwc
Lwu y khi Iwa chon & str dung

. 3 Cosia et
LNl ndad 2 Tk .

‘/Einr\/ e
RUA N

ss mmmm\%
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6. Phwong tién do lwc & ngau lwc
Cac yeu to anh hwong

a. Do tai tac ddng: pham vi tai; tai I&n nhat; yéu cau vé qud tai;
loai tai tinh, dong; tai hai chiéu; hién twong mai, rung;

b. K&t cau: bj léch; phwong loadcell; chia tai; s6 diém tai; bj uén;
gia tai tryec tiép;

c. Hiéu chuan: hé thong, loadcell, qua tai; tryc/gian tiép; lién két
chuan, d6 khéng dadm bao do;

d. Méi treang: nhiét do; do dm; bui; &n mon; che chén; vé sinh;

e. Ngudn dong lwc: ngudn dién AC, DC 8n dinh; &c quy; gy nhiéu;
chiéu dai day dan; vo boc.VVu,: ooy

(@] Trién 13m Viét Nam MTA 2023
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7. Hiéu chuan PTD do lyc & ngau lyc
May chuén lyc

May chun lyc kiéu tai trong chét;

(Deadweight force standard machine)

May chun Iyc kiéu khuéch dai canh tay don;

(Lever amplification force standard machine)

May chuén lwc kiéu khuéch dai thuy lwc;

(Hydraulic amplification force standard machine)

May chun Iyc kiéu so sanh.
(Comparator force machine)

@] Trién I3m Viét Nam MTA 2023
infoml)a SE5 Vit Eeibilon HOI THAO DO LUONG CONG NGHIEP
markets | teve

7. Hiéu chuan PTD do lwc & ngau lyc
May chudn lyc kiéu tai trong chét

Cong thire tinh Iwc tac dong:
F=mg(1-2%
pW
m: khéi lugng qué cén (true mass);
g: gia téc roi tw do noi dat may chuén;

. khéi luvong riéng khéng khi;
P khéi luong riéng qué can.

SECC HOMC 05/¢
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7. Hiéu chuan PTD do lwc & ngau lyc
May chudn lyc kiéu khuéch dai canh tay don

* tao ra lyc béng cach
khuyéch dai hé théng tai
trong chét thong qua hé
théng canh tay don;

= hé théng canh tay don
don hoéc td hop nhiéu hé
théng cénh tay don, ty s6
khuéch dai dén 2 000 Ian.

@] Trign 1dm Viét Nam MTA 2023
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7. Hiéu chuan PTD do lwc & ngau lyc
May chudn lwc kiéu khuéch dai thay Iwc

khuéch dai thuy Iwc qua hé tai trong
chét v ti s6 khuéch dai 10-1000 Ian;
ti s6 khuéch dai va do khong dam bao
do clia lyc phy thudc vao céc yéu té:
kich thwdrc hinh hoc clia hé théng;
khe h& pittdng va xylanh;
dd nghiéng cua pittdng trong xilanh;
d6 giam ap suét;
tbc @6 pittong;
d6 nhot clia dau thay lwe v.v..

SECC HCMC 05/¢

]
]
o
o
]
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7. Hiéu chuan PTD do lyc & ngau lyc
May chuén lwc kiéu so sanh

= str dung chung v&i cac chuén luc khac
nhw loadcell chuén, vong lyc chuén v.v..;

= ¢6 tinh tién dung cao, cé kha nang phu
hop véi nhiéu nhu ciu st dung khac

@] Trién 3m Viét Nam MTA 2023 ‘
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= Mady chuan ngiu lyc kiéu tai trong chét;
(Dead-weight torque standard)

= May chuin ngiu lyc kiéu so sanh;
(Comparision type torque standard machine)

= Can siét lyc/chia khéa ngiu lyc chuan;
(Torque transfer standard)
= Thiét bj hiéu chuan ngiu lyc;

7. Hiéu chuan PTD
do lwc & ngau lwc
May chuén ngau Iwc

(Torque calibration machine)
nhau. = Céc loai phwong tién do ngiu lyc.
(Torque wrench devices)
SECCHOMC 05/07/2023 My chudn lyc dgng so sinh SECC HEMC 05/07/2023
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7. Hiéu chuan PTD do lwc & ngau lyc
May chudn ngau Iwc kiéu tai trong chét

1: cam bién ngan hrc
2 & ndi

@

SECCHCMC 05/07/2023
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7. Hiéu chuan PTD do lyc & ngau lyc
May chuén ngau lwc kiéu tai trong chét

(2)6 khi tinh tai khdp quay

T=Fl,=mgl,
# M6 men: T [N m]
*Chiéu dai: LO [m]
g Kb g m (kg)
F=m9 . G erg lwen
L F N
(3)Cinh tay don

b
(6) Phin dp thiét bi cin do -

[Péu do m6 men]

(5) Khopao
‘mé men khing

(4)Phin gia i

(1)Bé may

SECC HOMC 05/07/2023
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7. Hiéu chuan PTD do lwc & ngau lyc
May chudn ngau Iwc kiéu tai trong chét

SECCHCMC 05/07/2023
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7. Hiéu chuan PTD do lyc & ngau lyc
May chuan ngau lwc kiéu so sanh

SECC HOMC 05/07/2023
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7. Hiéu chuan PTD do lyc & ngau lyc
Chia khéa ngau lwc chuan

= Hinh dang giéng chia khéa ngéu luc
théng dung, duoc hiéu chuén tryc tiép
tir chudn dau, dung hiéu chun cac
may chuan, cam bién ngau luc;

= C6 cép chinh xac dat c&p 0,1 hodc
0,05.

informa | 555Vt Eision HOI THAO DO LUONG CONG NGHIEP
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7. Hiéu chuan PTD do lwc & ngiu lwc
Thiét bj

. z x
iéu chuan ngau lwc

A | =

& -9J| -

v x
c aco
(@] Trién 13m Viét Nam MTA 2023 (@] Trign 1dm Viét Nam MTA 2023
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7. Hiéu chuan PTD do lwc & ngiu lwc
Thiét bj do, hiéu chuan ngau Iyc

= mdy phn tich ngdu luc;

= dung cu kiém tra ngéu lyc;
= dung cu do ngdu luc;

= cém bién ngdu lyc.

7. Hiéu chuan PTD do lwc & ngiu lwc
Quy trinh hi¢u chuan lwc
= DLVN 109:2002 Phuwong tién thir do bén kéo nén-Quy trinh hiéu chuén
= DLVN 336:2020 Phuwong tién thtr do bén kéo nén-Quy trinh kiém dinh
= |SO 7500-1:2018 [TCVN 10600-1] Calibration and verification of static
uniaxial testing machines-Part 1: Tension/compression testing machines
- Calibration and verification of the force-measuring system
= ISO 376:2011 Metallic materials-Calibration of force-proving instruments
used for the verification of uniaxial testing machines

= ASTM E74-18e1 Standard Practices for Calibration and Verification for
Force-Measuring Instruments

SECC HOMC 05/07/2023

@] Trién I3m Viét Nam MTA 2023

informa | 355 een eiien HOI THAO DO LUONG CONG NGHIEP
markets | umies

7. Hiéu chuan PTD do lwc & ngiu lwc
Chu trinh hiéu chuan hé théng do lyc may thir lyc

F LiLl2Ls

Vitri 0° Vitri 120° Vi tri 240° t
MG truong: Nhigt dé (10 + 35) °C; d6 6n dinh + 2 °C ; d6 4m < 80 % RH

CCHOMC 05/07/2023
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7. Hiéu chuan phwong tién do lwc & ngau lwc
‘Yéu cau hig¢u chuén hé théng do lwc may thir lwec (TCVN 10600-1) ‘

) Gid tri 1on nhét cho phép, %
“"j':f;"'" Djchihxdc | Dldplai | Daochibu’ | Diémkhong | o phin g
q b v { tuong 8bl, a
05 £05 05 £075 £005 0%
1 £10 10 15 £01 05
2 £20 20 £30 £02 10
3 £30 30 +45 £03 18

* Theo 6.4.8, saf sd tuong 641 dio chibu chi duge xic dinh khi c6 yéu chu
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7. Hiéu chuan phwong tién do lwc & ngau lwc

Yéu cau hiéu chuin cam bién lwc may thir lwc (ISO 376:2011)
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7. Hiéu chuan PTD do lwc & ngéu lwc
Quy trinh hiéu chuén ngéu lwc
DLVN 341:2020 Thiét bi momen lwc-Quy trinh hiéu chuén

Sai sé twong déi cia dung cu do lyc % D6 khéng dam bdo do mé R N
- - : . ¥ Kbung Bam bac do e = DLVN 337:2020 Thiét bji momen lyc-Quy trinh kiém dinh
’ cua cua ciia cua cua rong cua lyc hiéu chudn tac
Cap | tinhtai | tinn | TS0 | didm | ddo | ciads|  dung (mictin ciy 95%) = 1SO 6789-1 & 2:2017 Assembly tools for screws and nuts - Hand
hién lai | lap . khéng | chiéu | rdoc o
b | it |SWiE| Tt v o torque tools - Part 1 & 2
00 | 005 | 0025 |+0,025| 0,012 | 007 | 0,025 +0,01 = BS 7882:2017 Method for calibration and classification of torque
05 | 010 | 005 | 005 | =0025 | 015 | 005 +0,02 measuring devices
1 020 | 0,0 | 0,10 | =0,050 | 0,30 | 0,10 0,05 = ASTM 2428-15a Standard Practice for Calibration and Verification
2 040 | 020 | 020 | =010 | 050 | 020 0,10 of Torque Transducers
seccHoMC 05/07/2023
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7. Hiéu chuan PTD do lwc & ngau lyc
Chu trinh hiéu chuén ngau lwc
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7. Hiéu chuan PTD do lwc & ngiu lwc
Yéu cau khi hiéu chuén ngau lyc

Ngau lyc [6n nhat Ngau lyc [6n nhat
Class =qoN-m[ >10N-m | | ©"®° [Z90N-m[>10N-m
AvaD £6 % AvaB 6% | *4%
BCVvaE| 6% | 4% D,EvaG 6%

Dung cy ngAu lyc hoat dong ca hai | |Dung cu .”9;;“1 Iwe hoat dong ca hai
chidu, sai s& cho phép Ién nhat déi chiéu, sai so cho phép Ién nhat doi

W _— e — - v6i méi chidu, qui dinh theo NSX. | | V61 mbi chiu, qui dinh theo NSX.
10 1an 60 % téi | I Gia tri ngau lwc Ién nhat
AL o | ST
(1] 2010 2000 f / 4 t6% |  +4%
W AU UUUUL v 6%
Tpel-BE “Thoi i Typell-C,F Thoi gian SECCHCNC 0570772023
© Trién I3m Viét Nam MTA 2023
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7. Hiéu chuan PTD do lyc & ngau lyc
Chu trinh hiéu chuan ngau lyc
Gia

ngiu
Jro

Vi tri cam bién 0% 90° 180° 270°

Gia
i
ngiu
-

Vitricambién ~ 0° 90"

@ Trign 1dm Viét Nam MTA 2023
infomlm SE5 Vit Eeibilon HOI THAO DO LUONG CONG NGHIEP
markets | teve

7. Hiéu chuan PTD do lwc & ngau lyc
Yéu cau khi hiéu chuan ngau lwc (BS 7882)

Do KDBD clia phép hiéu chuan ngau lyc
Cép chinh xac cta Do KDBD chuan
phwong tién do ngau lwc | dung dé hiéu chuan, %
0,05 +0,01
0,1 +0,02
0,2 +0,04
0,5 +0,10
1,0 +0,20
2,0 +0,40
5,0 +1,00
V6i hé s6 d6 phui k = 2 tuong (ing v6i.dé tin cdy 95 %.
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H6i thao
PO LUONG TRONG CONG NGHIEP

SU’ DUNG CAC LOAI CAM BIEN
RUNG DONG TRONG CONG NGHIEP
Apply the vibration transducers in industries

Trinh bay: Nguyén Anh Triét
triet.na@quatest3.com.vn

@] Trién 13m Viét Nam MTA 2023
informa syeemessie | HOI THAO DO LUONG CONG NGHIEP

markets | umed

1. Téng quan vé rung dong
Rung dong la gi?

- rung déng: sy dao dong cua dai
lwong dac trwng cho sy chuyén
dong cla hé thong co khi;

- dao déng: s chuyén dong qua
lai ctia vat xung quanh mét vij tri
can bang. Sé dao ddng trong
khoang thoi gian 1 s goi la tan sé
va do béng Hz;

- rung déng: ton tai & moi sy vat,
hién twong trong doi séng xa hoi.

—g—
%

=

SECC HEMC 05/07/2023 4

(@] Trién I3m Viét Nam MTA 2023
informa 355 e cebiion HOI THAO DO LUONG CONG NGHIEP
b

markets | m

Néi dung
1. Téng quan vé rung dong & cam bién
2. Nguyén ly hoat dong ctia phwong tién do
rung déng
3. Hiéu chuan phwong tién do rung dong
4. Ung dung phan tich rung dong trong viéc bao
tri va chan doan hw hdng clia may méc co' khi

Trién 13m Viét Nam MTA 2023
ma bt HOI THAO PO LUONG CONG NGHIEP
S | s

1. Téng quan vé rung dong
Rung dong trong cudc séng hang ngay

rung déng mong muén, chu yéu

do con ngwei tao ra 4

Vi du: rung déng ctia may khoan

dién, dién thoai, may mat xa hay . -
céac bo tao rung déng trong thi
nghiém...

rung déng khéng mong muén /
Vi du: rung dong cta dong co, do & &\

. £ A £ A =4 N
dia chan, rung dong trong két cau *
cbng trinh, do tac ddéng bén ngoai.
@) Trién I3m Viét Nam MTA 2023

informa 355 e cebiion HOI THAO DO LUONG CONG NGHIEP
b

markets | m

“If you want to find the secrets of
the universe, think in terms of
energy, frequency and vibration.”
- Nikola Tesla

“Néu ban muén tim hiéu bi mat
cua vd tru, hdy suy nghi vé
néng lwong, tan suat va dao déng”

informa s et
2

@) ‘ Trién |3m Viét Nam MTA 2023 ‘
markets

HOI THAO PO LUONG CONG NGHIEP

1. Téng quan vé rung dong
Lam thé nao dé dinh lwgng?

- do rung dong;

- phan tich két qua WMW }.J,.,.bﬁ«.lr_

do (mrc, tan sb);
- tuy theo dang tin
hiéu rung déng
ma cé phuong
phap do, phan
tich cho phu hop.

SECC HOMC 05/¢
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1. Téng quan vé rung déng
Muc dich viéc do rung déng

= kiém tra tan s6 va bién do rung dong
co6 vuot qua kha nang chiu dwng cla
vat liéu hay khéng;

= trénh sy cong hwéng gitra cac thanh
phan may méc;

= giam thiéu va/hodc cach ly ngudn rung;

= duy tri tinh trang lam viéc tét cho may;

= phan tich, theo dai hé thdng.

@] Trién |3m Viét Nam MTA 2023
informa 355 e Ebiion HOI THAO DO LUONG CONG NGHIEP
Markets  umied

1. Téng quan vé rung dong

The dB Scale

dB
re. 105

St dung thang
do deciben (dB)
dé biéu dién tin
hiéu rung dong

'316=10dB

Logarithmic amplitude

Llr‘JJH\J 316=104B
N T oo

Frequency

(@] Trién I3m Viét Nam MTA 2023
Infoma 555 Vit Eebilon HOI THAO DO LUONG CONG NGHIEP
Markets  umited

1. Téng quan vé rung dong
Cac thong sé dic trwng vé rung dong

Displacement

1g=981 mis? L Pl
)

- gia téc: a (m/s?, g);

- van tbc: v (m/s, cm/s, mm/s

A z . per
- dich chuyén: d (m, mm, pm)% ey

Speed Velocity

v

(@] Trién 13m Viét Nam MTA 2023
informa 355 een iien HOI THAO PO LUONG CONG NGHIEP
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1. Téng quan vé rung dong

“Real World” Vibration Levels

, ‘q ms? dB
3 " 1000 000 240
deciben (dB) = 1000|120

dé biéu dién

Ba théng s6 nay c6 cung tin hiéu rung 1 120
hinh dang va chu ky, i dong
chi khac nhau vé pha 0.001 60
0.000 001 0
@) Trién I3m Viét Nam MTA 2023 @] Trién 13m Viét Nam MTA 2023
53'3&&'3 "L:‘“‘:"""" HOI THAO DO LUONG CONG NGHIEP !?fﬂverlmg a,:":";:.:r" HOI THAO PO LUONG CONG NGHIEP

1. Téng quan vé rung déng
Cong thirc chuyén dbi gitra dich chuyén, van tc

Dri‘ch y d I/_\TD d=Dsinot

chuyen m
‘ t -

dd

vantde VR v @

= D2rf

Do cos ot

Gia téc a[ a= %%—7 Do? sin ot

M t a = Do? = Dar? 2

SECCHCMC 05/07/2023

2. Nguyén ly do rung dong
Cac phwong phap do rung déng kiéu cii
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2. Nguyén ly do rung dong
St dung PTD rung dong véi cam bién ap dién

Cim bién gia téc kidu 4p dién (Piezoelectric Accelerometer)

Cam bién Principles of operation
4p dién F I
i

Vmv) = F
Qpcl<F

ul

V{mv] = F
Qpcl < F

@] Trién |3m Viét Nam MTA 2023 ‘
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2. Nguyén ly do rung dong
Cac loai cam bién gia téc

C6 nhiéu loai cam bién gia tbc dwoc (rng dung do
rung déng trong cong nghiép, thong dung c6 cac
kiéu cam bién gia téc sau day:

= ap dién (piezoelectric accelerometer);
= dién tr& (piezoresistive accelerometer);
= dién dung (capacitive accelerometer).

SECC HEMC 05/07/2023

(@] Trién I3m Viét Nam MTA 2023
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2. Nguyén ly do rung dong
PTD rung déng - So' d6 nguyén ly

-+ |a—Extomal Battery Charge Extormal Filtor
i Ja—Extomal Power Supply

Cém bién gia téc la thanh phan quan
trong nhat va anh hudng dén két qua do

@] Trién 13m Viét Nam MTA 2023 ‘

infom:a SE8 et omiion HOI THAO PO LUONG CONG NGHIEP
markets | dewes

2. Nguyén ly do rung dong
Cam bién gia téc kiéu ap dién
= nguyén ly hoat dong dwa trén
hiéu rng ap dién;
= dwdi tac dong cua lyc cang,
nén hoac kéo, sé tao ra trén
bé& mét cuia tinh thé mét dién
tich ti 1& v&i lwc tac dong;
= trai tim clia mot cam bién gia
tdc 1a miéng tinh thé ap dién.

Comnector

Inegraed slecionics IEPE)

@) Trién 13m Viét Nam MTA 2023

|nfoma 555 Vit Eebilon HOI THAO DO LUONG CONG NGHIEP
Markets  umited

2. Nguyén ly do rung dong
PTD rung ddng - Phan tich phé tin hig¢u

Transducer Proampiifior Fittor(s) Detoctor!
Averager

output

Overal
Level

Frequency
Spectrum

Dé biét dugc tirng thanh phén tan sé trong tin hiéu, thuc
hién phan tich tan s6. V6i muc dich nay, st dung bé loc chi
cho céc tin hiéu trong mét bang tan hep di qua, sau dé
chuyén sang dai khéc....cho dén hét dai tan quan tam

@] Trién 13m Viét Nam MTA 2023
informa 355 een iien HOI THAO PO LUONG CONG NGHIEP
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2. Nguyén ly do rung dong
CAu tao cac kiéu cam bién gia toc kiéu ap dién

Planar Shear

Delta Shear ©
s P

R

M

@ vEm

B

P: Piezoelectric Elements  E: Built-in Electronics ~ S: Spring

R: Clamping Ring B: Base M: Seismic Mass

SECC HOMC 05/07/2023
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2. Nguyén ly do rung déng
Cam bién gia téc kiéu ap dién
C6 wu diém vwot troi hon cac loai cam bién khac:
- ¢6 dai tan rong;
- pham vi do l&n;
- do tuyén tinh cao;
- tinh &n dinh cao trong thoi gian dai;
- loai cam bién tich cue, khong can nguén nuéi bén ngoai.
Pau ra ti 1& thuan véi gia tri gia toc do dwoc va co thé thwe
hién tich phan dé thu duoc gia tri van téc va dich chuyén.

St dung phé bién dé do dé rung
hién nay Ia loai cdm bién kiéu dp dién

(@] Trién |3m Viét Nam MTA 2023 ‘
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2. Nguyén ly do rung dong
Théng sb ky thuat cam bién gia téc

Do nhay: ti sb gitra dau vao va dau ra, khi co
kich thich tac dong song song Vi truc do nhay, la [.4
dai lwong phu'c bao gom théng tin vé pha va v
bién do thay ddi theo tan sb: Accelewmeteri i

- ki hiéu: S =V/A

- don vi: mV/(m - s2), pC/ (m - s2) (mV/g, pC/g)

Excitation

Théng thuong mudn cé tin hiéu dau ra 16n, phai ¢
mot tinh thé &p dién Ién, dan dén kich thudc 1on.
Tuy nhién dé nhay I6n ciing khéng can thiét vi con cé
céc bo tién khuéch dai do dwo'c nhwng tin hiéu nho!

(@] Trién I3m Viét Nam MTA 2023
|nfoma et HOI THAO DO LUONG CONG NGHIEP
markets ' umi

2. Nguyén ly do rung dong
Cam bién gia toc kiéu dién tré
(Piezoresistive Accelerometer)
= thong sb dién tré: clia vat liéu ban dan
thay déi do tac déng co hoc o
= khac phyc: duoc cac nhuoc diém cia gia o, e
tbc ké ap dién xay ra & tan s cao, hoat . ¢
dong dwoc & méi trreong cé nhigt do cao.
= nhuwoc diém: phai cé nguén dién cung cép,
nén khong phu hop voi cac san pham
chay bang pin hoac 'cé nang lwong thap,
gia thanh cao va ché tao phirc tap hon.

@] ‘ Trién |3m Viét Nam MTA 2023 ‘
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2. Nguyén ly do rung dong
Théng s6 ky thuat cam bién gia téc
= khéi luvgng va kich thuoc cia % 05y e u>7g Oynamic ass
cam bién la yéu to quan trong @ oo < hm
khi do cac doi twong nhe; 5 M>600g
= khéi lrong cam bién c6 thé

lam thay ddi dang k& bién do 1000 pCims * @

4709 = M>5kg

rung va tan sé tai diém do.

Théng thuong khéi luong cia cam bién phal nho
hon 1/10 khéi lugng clia phén déng co céu rung

SECC HOMC 05/07/2023
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2. Nguyén ly do rung dong
Cam bién gia téc kiéu dién dung
(Capacitive Sensor)
= khi c6 tac dong co’ hoc, khoang cach
gitva cac tAm tu dién thay ddi, mang
ngén trong cam bién di chuyén, tv d6
lam thay doi dien dung;
= tan s6 rung dong clia cam bién nhd,
khodng vai tram Hz, phu hop véi cac
thiét bi thu dong hoac cong suét thép; + Wit tr
= thwong st dung cho cac thiét bi vién .
thoéng, di dong.

@] Trién 13m Viét Nam MTA 2023
informa 355 een iien HOI THAO PO LUONG CONG NGHIEP
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2. Nguyén ly do rung dong
Théng s6 ky thuat cam bién gia téc
= loai da dung: do nhay (1-10) mV/(m - s2)
hoac pC/(m - s2); Caten | Trwcal Hopuosnay
= loai cho *ng dung cu thé: do & tan sb va

mUrc cao, chi st dung do cho nhitng cau E ? [
truc tinh vi, thwong khéi lwong (0,5-2) g; 109

o tenperatre

= loai d4c biét: tich hop, do dwoc ba chidu, ~
chiu nhiét d6 cao, do dwgc rung dong @ @
cuc nho, do shock véx/hoéc nhl.—PIlg cam -t e  sos
bién chinh xac cao dé hiéu chudn cam : - e
bién khac.

SECC HOMC 05/¢
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3. Hiéu chuan phwong tién do rung dong

Vi sao phai hiéu chuan?
- dé& biét dwoc do nhay S clia cam bién.

Vi sao phai hiéu chuén lai?

= yéu ciu bdo dam chét lvgng;

= nghia vu phap ly;

= kiém tra thiét bj vin hoat dong tét;

= kiém tra lai sau hdng héc, stra chira.

@] Trién 13m Viét Nam MTA 2023
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4. 'ng dung phan tich rung déng

Phan tich rung déng ctia may méc dé lam gi?
mot trong nhing k¥ thuat chan
doan hiéu qua nhéat, dwoc st
dung trong cac chwong trinh
quan ly bao tri;
theo ddi cac hw hdng phat sinh
ngay tir dau va chan ding cac
hw héng dan téi nguy hiém;
thu thap d liéu rung dong clia
may mdc, v&i do tin cay, chinh
Xac cao va lién tuc.

SECC HEMC 05/07/2023
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3. Hiéu chuan phwong tién do rung dong

@] Trién 13m Viét Nam MTA 2023
HOI THAO PO LUONG CONG NGHIEP

SES Vietnam Exhisition
Company.

|nforma oy
Kets | tmtes

4. ng dung phan tich rung déng
Nguyén nhan gay ra rung déng ctia may méc

- ¢6 lwc tac dong
1ap di lap lai;
- bi I6ng 1éo
(looseness); Bdm dang rurg
Hiéu chuén PTD trong cong Hé théng hiéu chuan phwong - sw cdng hudng. 7 I
nghiép, phuong phap so sanh | | tién do rung dong Spektra- E— R ‘
v&i cam bién gia tbc chuan, Purc, CS18 HF/VLF N\ |
dwa trén nguyén ly Back to - pham vi do: 0,2 Hz - 20 kHz Bl ,u,,g" :
Back (theo ISO 16063-21) - d6 KDBD t6t nhat: dén 0,6 % Ruitiomng
@) Trién I3m Viét Nam MTA 2023 @] Trién 13m Viét Nam MTA 2023
mfgmg gsf;' e S HOI THAO DO LUONG CONG NGHIEP :?forma :’,:ﬁ:";::,,"" HOI THAO PO LUONG CONG NGHIEP

3. Hiéu chuan phwong tién do rung dong
QUATEST 3 cung cép céc dich vu
= kiém dinh, hiéu chuan, thir nghiém vé
rung doéng, phu hop veéi ISO/IEC 17025
v&i cdm bién gia téc, PTD rung dong,
bo tao rung déng, ...
= kiém tra, danh gia, giam dinh ky thuat
vé rung déng dwgc cong nhan phu hop
Vv6i yéu cau cla ISO/IEC 17020: thiét bj
may méc, cong trinh, méi truong, ...

Trong so db lién két chudn nay, céac do
KPBD tuy thuéc vao day tan sb dao dong

4. ’'ng dung phan tich rung déng
Co cac Iwc tac dong lap di lap lai

- s méat can bang dong; = s
- sy mai mon; - "

- cac bo phan may duoc

dan dong khong hop ly. [ﬂﬂ}ﬂ

o S

e
LY It m bibi mon Réing man

= @O@

SECC HOMC 05/¢
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4. 'ng dung phan tich rung déng
Bi long léo

@] Trién |3m Viét Nam MTA 2023
informa 355 e Ebiion HOI THAO DO LUONG CONG NGHIEP

markets | umea

4. ’ng dung phan tich rung déng
Céc vi tri nén dat cam bién rung dong (ISO 10816-1)
= tai v&é may bén ngoai bac dan 6 truc hodc gan diém can do;
= huwéng do doc va ngang néu can theo dai lién tuc;
= mirc do rung cao nhét theo phwong ngang ddi véi céc loai
may dat co dinh v&i truc nam ngang va nguoc lai.

) ?,,w - i
(@] Trién 1dm Viét Nam MTA 2023 @] Trién 13m Viét Nam MTA 2023
Infoma 588 Vieaan Exhibion HOI THAO DO LUONG CONG NGHIEP infom:a 585 Ve Eobiion HOI THAO DO LUONG CONG NGHIEP
markets | e markets | dewes

4. 'ng dung phan tich rung déng
Sw cong hwong

4. ’'ng dung phan tich rung déng

Lwu y khi gan cam bién do rung dong
- Céch gén ||’ tu&ng |é SEP Cach gin cim bién gia tbc
dung bc vit trén bé méat

¢ A > el Comentin p—
(=] bang phang (dat tn s6 oo SR Swetomina
x céng hudng khoang @ @
K3he g 32 kHz) N
=2 . - = gén keo, sap ong dé lam = |
M | giam tan s6 cong hwéng o
time requency PN 0
clia cam bién
N Fvensy
PR A A s e
@) Trién I3m Viét Nam MTA 2023 @] Trién 13m Viét Nam MTA 2023
Infoma 588 Vieaan Exhibion HOI THAO DO LUONG CONG NGHIEP infom:a 585 Ve Eobiion HOI THAO PO LUONG CONG NGHIEP
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4. ’'ng dung phan tich rung déng
Cac bwéc tién hanh phan tich rung dong

1. Iap dat cam bién gia tdc tai vi tri can do;

2. van hanh may phan tich rung dong theo ché do
bang tay hoic theo cac chuong trinh c6 san;

3. thu thap di ligu tai tAt ca cac diém can do, tinh
toan, dwa ra cac chan doan vé tinh trang may;

4. phan tich s6 liéu dwa trén phd té‘n sb, dé xac
dinh vi tri va mirc d6 hu héng, dong thoi timra |
nguyén nhan gbc ré gay hu héng;

5. bao céo tdng hop gébm Vi tri hw hdng, mare do

hw héng kém theo khuyen nghj stra chira &
tng vi tri.

4. 'ng dung phan tich rung dong
Cac bwérc tién hanh phan tich rung dong

* sl dung bang dinh c6 dinh g,,z_w;—\/
cap noi dée tranh hién twong 5
tinh dién gay ra do co sat cla ge=—""
vat liéu lam cap n6i khi rung
dong;

= st dung miéng mica, vat cach
dién dé tranh hién twong
Ground loop

Céach gén cam bién é&nh hudng rét Ién dén do chinh xac cua
phép do rung va lam thu hep dai tan hoat déng cta cam bién

SECC HOMIC 05/07720;
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4. 'ng dung phan tich rung déng
Lwu y anh hwéng ctia moéi trwong khi do rung dong

Bé mat gin két

Hoa chit in mon

= Hau hét cac cam bién h e
gia téc hign dai déu | = = Qﬁ&«
dugo thiét ké dé gigm ™ e
thiéu anh hwéng bdi ol = SR
mai trwong; - J.H\‘ —dd @
= Tuy nhién mét s6 truong 3 o~
hop cu thé, d6 nhay thay ™™ Bitc s9 hat nhén

ddi theo didu kign moi y&
truong. LSS0
Anh huéng ciia méi trurong

@] Trién |3m Viét Nam MTA 2023 ‘
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4. ’'ng dung phan tich rung déng
Lei ich phan tich rung dong véi may méc co khi

Kha ndng duw dodn: nhan vién bao tri co thoi gian gjé 1én
lich stra chira va mua sam cac bd phan, linh kién can thiét;
= Sy an toan: dirng thiét bj bj 16i trwdc khi tinh trang nguy
hiém xay ra;

Tang khoang théi gian béo tri: kéo dai tudi tho cla thiét
bi va lap ké hoach bao tri theo nhu cau;

D6 tin cdy: chiu it sy cb bt ngo vi co thé duoc duw doan
trwére khi xay ra sw co;

Yén tam: ty tin theo lich bao tri dinh ky;

Doanh thu: chi dong ké hoach, tranh gian doan san xuét.

(@] Trién I3m Viét Nam MTA 2023
|nfoma 555 Vit Eebilon HOI THAO DO LUONG CONG NGHIEP
Markets  umited

4. ’'ng dung phan tich rung déng
Vi du (rng dung phan tich rung déng
Phan loai danh gia tinh trang doéng co theo mirc do rung dwa vao
gia téc, van téc va do dich chuyén véi tan sé tir 2 Hz-1000 Hz;
phuwong phap do ba truc toa do theo ISO 10816-6

informa 355 een iien HOI THAO PO LUONG CONG NGHIEP
=

markets
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Xin cam on

Maximum Vibration Machine Class L L
Vibration [ Vibration | Vibraton | Viraton | 1| 2 | 3 | 4 [ 5 7| A: May maéi triet.na@quatest3.com.vn
el peirry o Afergd B: May van c6 thé van
<17 <1 <1 hanh
<28 <1.7¢ <2 L2 . A 2
<445 | <28 | <4d2 |AB|AB|AB C: Gidm thiéu véan hanh
27“1 - : :7‘ - AR [AB i | i may cho dén khi dén ky
<17t <1 <17, T bao dwdng tiép theo
B L O D: D6 rung qua I6n, kha
<71 <a4 <70 D|D <] nang déng co bi hong
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4. ’ng dung phan tich rung déng
Ung dung céng nghé trong phan tich rung déng

= st dung internet dé thu
thap va quan ly di liéu
do lwong tir xa;

= st dung dich vu dam may
dé chia sé di lieu va thué
chuyén gia, tb chirc, cong
ty chuyén nganh bén
ngoai lam cong viéc phan
tich, chan doan hu héng
may moc.
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WHY IS METROLOGY REQUIRED FOR YOUR PRODUCT?

Héi thao .
N : N Risk reduction or N/A (Metrology is
DO LUONG TRONG CONG NGHIEP “‘sve:rond opinion” not rel:/:.uiredl
Legislation
Custody transfer / 8%
DO LWONG TRONG BOI CANH CONG NGHIEP 4.0 on

17%

Metrology in the context of Industry 4.0

Quality Assurance
27%

Trinh bay: PGS.TS. Pham Ngoc Tuan
pntuan@hcmut.edu.vn

SECC HEMC 05
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Néi dung 1. Giéi thiéu vé Cong nghiép 4.0 (1)
1. Gi6i thigu vé cong nghiép 4.0 . n in
i Ve 950G NP P . Céch Mang Céng nghiép
2. Thach thire cla do lwdng trong bdi canh cong nghiép 4.0
3. Chét lwong thoi 4.0 o
4. Sb hoa do lwong va san xuét thong minh 'i 2
5. Hiéu chuén trong do lwong cong nghiép 4.0 | e
6. Tri tué nhan tao Al trong Iinh virc do lwong S—
8. Do lwong qua trinh trong san xuét théng minh Cokhihoavdimdy — Bongcodienva  Kynguyénmdy  Céché thnglien
. s o\ chay bang thiy lyc ~ ddy chuyén I3p rap, tinh va tu dong két thé gidi thyc
9. Twong lai ctia do lwong vahoinuéc  sénxuithangloat héa vado
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1. Gi&i thiéu vé Céng nghiép 4.0 (2)

Ngay 20/01/2016, Dién dan kinh té thé gi¢i da khai mac voi cha dé:
“Lam chii Cudc cach mang céng nghiép Ian thiv tu”
- Véi sy tham du clia 2.500 dai biéu tir hon 100 quéc gia, nhidu quan
chtre: Pho tdng théng My Joe Biden, Thi twéng Anh David Cameron, Bill
Gates, CEO Microsoft Satya Nadella, Chu tich Alibaba Jack Ma, ...
Khai niém Industry 4.0 hay la:
Cudc cach mang cong nghiép lan tho tw
lan dau tién dwoc dé cap trong ban:

San pham cda quy vi ¢6 can do lwdng khong? Ké hoach hanh déng chién Iwgc cong nghé cao
dwoc chinh pha Blre thdng qua vao nam 2012.

05/07/2023 3 SECC HOMC 05/¢
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1. Gi6i thiéu v& Céng nghiép 4.0 (3)

Industry 4.0 (tiéng Burc 14 Industrie 4.0) hay Cudc cach mang céng
nghiép thir tw (Fourth Industrial Revolution, FIR).

Cong nghiép 4.0 1a mét thuat nglr bao gém mot loat cac cong nghé tw
dong héa hién dai, trao ddi di¥ liéu va ché tao.

FIR dwoc dinh nghia la “mét cum thuéat ngir cho cac cong nghé va
khai niém ctia té chirc trong chudi gia tri" di cling v&i cac hé théng
vat ly trong khong gian ao (Cyber Physical System - CPS), internet
cua van vat (Internet of Things - loT) va internet ctia cac dich vu.

informa st e
- naiaid

Trién 13m Viét Nam MTA 2023
HOI THAO DO LUONG CONG NGHIEP

1. Gi6i thiéu v& Céng nghiép 4.0 (4)

y kb L O

- Robot it
Industry 3.0
Industry 20 - Programmable @
Industry 1.0 Producton ine_lodlccontoer

terpower - Elcticalpower 17 and 2
“Staamponer  formass ecronics for ol il
e producion  automaton

weaving o

Water powe frical

1784 1870 1969
[2

Monitoing
Tool

ITand i Instrument

LTI M
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1. Gi®i thigu vé Cong nghiép 4.0 (4)

FIR tao diéu kién thuan loi cho viéc tao ra cac nha may théng minh.
Trong cac nha may théng minh, cac hé théng vat ly trong khong gian
&0 (goi tét Ia hé thng véat Iy do hay hé théng thurc-3o) sé giam sat
cac qua trinh vat ly, tao ra mét ban sao ao cua thé gioi vat ly.

Vi Internet clia van vat, cac hé théng vat ly do nay twong tac véi
nhau va vé&i con ngwei theo thei gian thwe, va thong qua Internet
clia cac dich vy thi ngwoi diung sé dwgc tham gia vao chudi gia tri.

Trién 13m Viét Nam MTA 2023
bt HOI THAO PO LUONG CONG NGHIEP

Umited

2. Nhirng thach thirc cua do lwong
trong béi canh Céng nghiép 4.0 (1)
= Khéi lwong di liéu va do phirc tap

Chét lwong va tinh toan ven cta dir liéu
Kha nang twong tac

Do lwdng theo thoi gian thuc

Tich hop va hiéu chudn cam bién

Kha n&ng truy xuét nguén géc clia phép do
An ninh mang

Kha nang thich (rng va tinh linh hoat
Twong tac gitra ngwdi va may

Dao tao va phat trién ky nang

SECC HOMC

CPs.

@) Trién 1dm Viét Nam MTA 2023
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1. Gii thiéu vé Céng nghiép 4.0 (4)
Cyber World
Cyber Twins.
gl ; T Hé théng vat ly ao (CPS)

Ban sao ao (Cyber Twin)

r‘ﬂ Ban sao s6 (Digital Twin)

Physical Assets

Physical World

Trién 13m Viét Nam MTA 2023
et HOI THAO PO LUONG CONG NGHIEP
2. Nhirng thach thirc cua do lwong
trong béi canh Céng nghiép 4.0 (2)
= Quan ly d6 khong dam bao
Mbi treong dong

Quyén riéng tw va tuan tha cac quy dinh vé di liéu
Tich hop cac cong nghé tién tién

Do lwdng tr xa va phan tan

Tiéu chudn héa va kha nang twong tac

Hiéu chuén va bao tri hé théng

Chi phi va hiéu qua dau tw

Kha nang mé rong

Do lwong trong,ché tao,cong (In 3D)

07/06/2023
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2. Nhirng thach thire cta do lwong
trong bbi canh Céng nghiép 4.0 (3)

= Nhirng thach thirc nay l1am ndi bat ban chét phat trién clia cac yéu cau
do lwéng trong béi canh Cong nghiép 4.0, nhu cau dbi méi lién tuc, hop
tac va tiéu chuan hoa trong do lwdng dé tan dung téi da loi ich cla
Cong nghiép 4.0, dam bao cac phép do dang tin cay va chinh xac trong
quy trinh sa&n xuét clia twong lai.

Dé vuot qua nhitng thach thirc nay ddi héi phai lién tuc nghién ctru, tién
bd cdng nghé va sw hop tac gilra cac bén lién quan trong nganh, cac
chuyén gia do lwdng va céc co quan tiéu chudn héa.

cC 05/07/2023 3
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3. Chét lwong thoi 4.0 (2)
Dién toan dam may
Chubi khéi
Tw dong hoa quy trinh béng robot (RPA)
Pha&n mém quan ly chat lwgng (QMS)
Quan ly quan hé nha cung cap
Kiém tra chat lwong dung ky thuat sb
Phwong phap cai tién lién tuc va linh hoat
Hop tac gitra ngwdi va may
Bang diéu khién va KPI dung ky thuat sé
An ninh mangkyq‘ﬂgyér}u(iéng tw di liéu

(@] Trién 1dm Viét Nam MTA 2023
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Markets  umited

2. Nhirng

e Sustainable Industral D,

Trién 13m Viét Nam MTA 2023
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S | s

3. Chat lwgng thei 4.0 (3)

LT]ZCEJTL‘:;ng < ™ = Van hoa chét lwong va su gan két clia nhan viénl.
trong bbi e Ve = Tiéu chudn héa va kha nang twong tac thong subt.
canh Céng == <> m‘“ —— Can Iwu y Ia:
nghiép 4.0 (3) B =N = - khéi niém Chét lgng 4.0 khong ngling phat trién va cac cong nghé
g N V“':i;,-m- — ciing nhu phwong phap tiép can maéi co thé xuét hién theo thai gian.
.. - ndi dung va viéc trién khai Chét lugng 4.0 c6 thé khac nhau tay thudc
. C . vao nganh, quy mé t6 chirc va nhu cau quan ly chat luong cu thé.
e
@) Trién 1m Viét Nam MTA 2023
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3. Chat lwgng thei 4.0 (1)
Chét lvong 4.0 tich hop céac cong nghé sb tién tién vao hé thdng quan
ly chét lwgng dé nang cao hiéu suét, hiéu qua va hiéu nang chét lugng
tdng thé.
Chét lvong 4.0 ap dung mét sb cong nghé, k¥ thuat va phuong phap sau:

Internet of Things (loT)
Phan tich di liéu Ion

Tri tué nhan tao (Al) va hoc may (ML)

Phan tich dw doan

Bén sao sb

Thuye té tang cuong (AR) va Thuc té do (VR)

informa s et
2
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3. Chat lwgng thei 4.0 (3)

A0
Quat™™ T
199

5 o Pres®

= Productivity was
priority
= Measurement and

= Customer
satisfaction

= Maximizing
productivity

= Digitalization
= Adaptive learning.

= Minimum = Continuous

= Process design is

inspection acceptance quality Quality focused

R level were defined Improvement e ey
over quality * Reduction of scrap *  Standardization and productivity

* No focus on = Cyber-physical
wastes Performance

* Labour = Quality is business
need interaction

SECC HOMC 05/¢
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3. Chat lwgng thei 4.0 (3)
National Quality Infrastructure

National metrology institute

3 v
Inspection Testing
R i =
| R

Enterprises |

National
standardisation
body or bodies

'3
Certification
bodies

Enhanced product quality and compatibility
Enhanced safety and health
Decreased environmental impact

I Consumers and the general public
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M6t s6 chu dé va linh vuc
nghién ctpu phd bién trong san xuét
théng minh va s6 héa do lwong (1)

= Internet van vat cong nghiép (lloT) trong san xuét

= Hé thong thwc - 4o va hé théng san xuét théng minh

= Co6ng nghé cam bién va do lwdng tién tién

= Thu thap, xt ly va phan tich di ligu trong do lwong

= Dién toan dam may va phan tich di liéu lén trong san xuét

SECC HEMC 05/07/2023
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4. S6 héa do lwong va
san xuat théng minh (1)

San xuét théng minh

P& cap dén viéc st dung cac cong nghé tién tién va phwong phap
tiép can dya trén dir liu dé t6i wu hda quy trinh san xuét, ting
nang suét, va nang cao hiéu qua tdng thé.

N6 bao gf)m céc khia canh khac nhau cua tw ddng hoa cong
nghiép, két néi va tri théng minh.

@ Trién 13m Viét Nam MTA 2023
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Mét sé cha dé va linh vuc
nghién ciru phd bién trong san xuéat
théng minh va sé héa do lwéng (2)

Ban sao sb dé téi wu hoa quy trinh va kiém soat chét lwgng

Thye té tang cwong (AR) va thuc té do (VR) trong do luong

Nguwoi may va tw dong hoa trong san xuét théng minh

Hoc may va tri tué nhan tao (Al) dé bao tri dy doan va kiém
soat chét lvong

Ché tao cong va in 3D trong do lwdng

SECC HOMC 05/¢
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4. S6 héa do lwong va
san xuat théng minh (2)

Viéc sé héa do lwdng

Lién quan dén viéc ap dung cac cong nghé ky thuat sb dé tang
cwdng cac quy trinh do lwong va kiém tra trong san xuét.

N6 c6 lién quan dén viéc st dung cac cam bién tién tién, ky thuat
phan tich di liéu va cong cu phan mém dé cai thién do chinh xac,
tbc do va do tin cay trong do lwdng.

@ Trién 13m Viét Nam MTA 2023
infomra SE8 et omiion HOI THAO PO LUONG CONG NGHIEP
markets

Umited

Mbt s6 chu dé va linh vue
nghién ctru phé bién trong san xuét
thong minh va s6 héa do lwong (3)

Ky thuat kiém tra va dadm bao chét lvgng

Tiéu chuén do lwong va truy xuat ngudn gbe trong thoi dai ky thuat sé
Yéu tb con ngudi va twong tac nguwdi-may trong san xuét théng minh

Tich hop va sé héa chudi cung ting

St dung nang lwong hiéu qua va bén virng trong quy trinh san xuét

SECC HOMC 05/¢
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M6t s6 chu dé va linh vuc
nghién ctpu phd bién trong san xuét
théng minh va s6 héa do lwong (4)

= Hé théng giam sat va diéu khién thoi gian thuc trong san xuét

= Bao tri dw doan va theo ddi tinh trang

= Kiém soat va kiém tra chat lwong trong nha may théng minh

= Cong nghé va nén tang san xut ky thuat sb

= Cac tiéu chuan vé kha nang twong tac va trao ddi di¥ liéu trong
hé sinh thai san xuét

@] Trién |3m Viét Nam MTA 2023
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Digital Transformation of Digitalization in
Metrol Sel Technological Infrastructure

J

Metrology Cloud Measurement Information
Infi

Fig. 1. Autributes of the Digital transformation in metrology.
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Mot sé chua dé va linh vige

nghién ciru phé bién trong san xuét

théng minh va s6 héa do lwong (5)
Robot hop tac (cobot) va cong tac gitra ngudi-robot trong san xuét
théng minh
Tich hop cac hé thdng do lwong va kiém soat dé téi wu hoa quy trinh
Thiét ké cho san xut va tao mau ky thuat sé
Cong nghé chudi khéi dé& minh bach chudi cung tng va truy xuét
nguon goc
Sb hoa lap ké hoach va Iap ké hoach san xuét

@ Trién 13m Viét Nam MTA 2023
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presentation of physical
its of

Scenttieand !
echnalogical—
nternee |\

Manufacturer

Fig. 2. Paradigms of proposed Metrology Cloud and Digital Quality Infrastructure in India

© Trién 1dm Viét Nam MTA 2023
informa 355 e cebiion HOI THAO DO LUONG CONG NGHIEP
b

markets | m

Mbt s6 chu dé va linh vue

nghién ctru phé bién trong san xuét

thong minh va s6 héa do lwong (6)
Bao mat di¥ liéu va an ninh mang trong san xuét thdng minh
Hé théng hd tro' ra quyét dinh dé téi wu hoa san xuét
Cam bién va b truyén dong théng minh dé theo dbi va kiém soat
qua trinh
San xuét tiét kiém nang luong va téi wu hoa tai nguyén
Cach tiép can lay con ngwdi lam trung tam trong san xuét va do
lwéng théng minh

@ Trién 13m Viét Nam MTA 2023
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5. Hiéu chuan trong

do lwong cong nghiép 4.0 (1)
Hiéu chuén trong do Iwdng cdng nghiép 4.0 lién quan dén viéc dam bao do
chinh xac va dé tin cay cla thiét bj va hé théng do Iwdng dwoc st dung
trong bdi canh ctia Céng nghiép 4.0, bao gdm viéc tich hop cong nghé sé
va tw dong hoa trong san Xuét.
Céc thiét bj do luvong trong Céng nghiép 4.0 thuong bao gém:
= Thiét bj do Iwdng ky thuat sé va cam bién
= May do toa do (CMM)
= Hé théng do lvong quang hoc
= May quét 3D va may theo déi laser
= Hé théng thi giac may secc HoMC 051
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5. Hiéu chuan trong

do lwong cong nghiép 4.0 (2)
Quy trinh higu chuén cho do lwéng cong nghiép 4.0
= Chuén bi trwée khi hiéu chudn va can nhac
= Cac phwong phap va ky thuat hiéu chudn thiét bj s6
= Hiéu chudn CMM va cac hé toa do khac
= Kiém dinh va hiéu chuan hé théng do lwéng quang hoc
= Hiéu chuin may quét 3D va may theo ddi laser
= Hiéu chuan hé théng thj giac may

@ Trién 13m Viét Nam MTA 2023
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5. Hiéu chuan trong
do lwéng cong nghiép 4.0 (5)

Nhirng thach thirc va thuc tién tét nhat

= Udc lwong do khong dam bao do trong Po lwdong
Cong nghiép 4.0

= Khoang thoi gian va tan suét hiéu chuan

= D30 tao va phat trién nang lwc cho nhan vién do lwong

= Heé thdng quan ly hiéu chudn (CMS) va tai liéu

SECC HEMC 05/07/2023 3
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5. Hiéu chuan trong
do lwong cong nghiép 4.0 (3)

Phan mém va quan ly dir liéu

Trién 13m Viét Nam MTA 2023 ﬂ
; bt HOI THAO PO LUONG CONG NGHIEP ‘
ets | e

5. Hiéu chuan 5500 Calibrations/per
trong do lwong year (

cong nghiép x 1000
= Phan mém do lwdng cho Céng nghiép 4.0 4.0 (5)
A A a1 - 2
= Thu thap va quén ly di liéu trong hiéu chuan o ot
. . N e A 2 £ c‘ N
= Tich hop d¥ liéu do lwdng vai cac hé théng san xuét %G "afon & Lo
= Kiém soat quy trinh théng k& (SPC) va phan tich di ligu Ca“’;;;f;hbm,.,,@s
. L . n luctior
Ty dong hoa va robot trong hiéu chuan L
= Quy trinh hiéu chuan tw déng Prodycy
= Hé thdng robot d& hiéu chuén
= Tich hop robot vé&i thiét bj do lwong Figure 2. Representation of the calibration pyramid of the individual national metrology insti-
n 2 N % . N tutes/designated institutes and their integration in international interlaboratory comparisons with
= Hiéu chuan hé thong do.lwong.dwa trén robot other NMIs/DIs.
@) Trién I3m Viét Nam MTA 2023 @] Trién 13m Viét Nam MTA 2023
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5. Hiéu chuan trong

do lwéng cong nghiép 4.0 (4)
Cac tiéu chuan va quy dinh vé do lwéng clia Cong nghiép 4.0
= Céc yéu cAu clia ISO 9001 va ISO/IEC 17025 dbi véi hiéu chuén
= Tiéu chuén do lwdng danh riéng cho Céng nghiép 4.0
= Tuan thi céac yéu cau quy dinh va khach hang
Céc xu hwéng va cong nghé méi nbi
= Internet van vat (loT) trong do lwong
= Tri tué nhan tao (Al) va may hoc trong hiéu chuan
= (ng dung thuc té ting cudng (AR), thuc té do (VR) trong do lwdng
= Chudi khéi dé truy xuét ngudn gbc va chirng nhan

5. Hiéu P23 e (('::ZSGWEMIMEG concept ‘@ cEmmzo-
chuan S g men —
trong do SN R e
lwong cong | | s L) — _._> i
nghiép 4.0 . s ot s B | omnle
(5) o .""L_ Data vvu:w"lhv il Applications.
. g === TEge | e [€ =" g+

‘ Measurement: values and domain

Sensor and Data Aggregation Data utilisation ‘
!

Safe Asset Orchestration ‘

SECC HOMC 05/¢
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5. Hiéu Rgenenic vigw .11 Document “Eeosystam
chuan
trongdo  § =) g &
lwéng cong 0
nghiép 4.0
(5)

One joint DX schema with semantics (as
XS/ XML schoma as parent schema)

p p o Multiple different sub-schemata of DX
i as children/branches for
((AdninHeaser ) ((Admneacer ) ((Adnineader )
DCR pec +DCC > governed by 150 17025 requirements
- - +DCA
-DC...

HRO: Multi-anguage available -
automatic conversion/generation from
(signed) DCx.XML file

Acronyms:
DCA: DighalCallbration Answer
DCC: DighalCallration Certcate
o Request
man Readabis Output
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6. Tri tué nhan tao Al

trong linh vwc do lwong (3)
Bao tri dw doan
Al c6 thé cho phép bao tri du doan thiét bj do lwong.
Bang cach phan tich di liéu lich stv, cac thuat toan Al cé thé dw
doan thoi diém mot cong cu do lwdng hodc hé théng cé kha néng bi
18i hodc can bao tri.
Céch tiép can chl dong nay gilp tranh thoi gian nglrng hoat dong
ngoai dy kién va dadm bao réng thiét bj do lwong ludn & tinh trang tdi
wu.
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6. Tri tué nhan tao Al

trong linh vwc do lwéng (1)
Kiém tra tw dong
Al c6 thé dwoc st dung cho cac nhiém vu kiém tra tw déng, ching han
nhuw kiém soat chat lwgng va phat hign 16i.
Céc thuat toan may hoc c6 thé duoc dao tao trén cac tap dir liéu I6n dé
nhan biét va phan loai cac I8i hoc diém bét thuwdng trong cac bo phan
hoac san phdm dwoc san xuét.
Vi du: Trong sén xuét 6 t6, Al c6 thé duwoc str dung dé phét hién cac
khuyét tat bé mat hodc sai léch vé kich thuéc cua céc thanh phan quan
trong.
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6. Tri tué nhan tao Al
trong linh vwc do lwong (3)
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6. Tri tué nhan tao Al
trong linh vwrc do lwong (2)

Phan tich dir liéu do lwong

Céc thuat toan Al c6 thé phan tich khdi lwong Ién di ligu do lweong dé
trich xuét nhirng hiéu biét va mau cé y nghia.

Piéu nay co thé gitip hiéu cac bién thé clia quy trinh, xac dinh xu huéng
va tbi wu hda cac quy trinh do lvong.

Chéng han, Al c6 thé duoc st dung dé phan tich di liéu ttr cac méy do
toa d6 (CMM) nham xéc dinh céc ngudn géy ra I6i do lwong va cai thién
dé chinh xac.
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6. Tri tué nhan tao Al
trong linh vwc do lwong (3)
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6. Tri tué nhan tao Al
trong linh vwrc do lwong (4)

Hiéu chuan hé théng do lwong

Céc ky thuat Al c6 thé dwoc st dung dé cai thién hiéu chuan clia cac
hé théng do luong.

Béng cach phan tich di ligu tir cac tiéu chuan tham chiéu va chinh hé
théng do lwdng, cac thuat toan Al co thé woc tinh va stra I6i do luong,
gidm nhu cau higu chuan tha céng va cai thién do chinh xac cta phép
do tbng thé.
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6. Tri tué nhan tao Al
trong linh vwc do lwong (7)

Hop nhét di ligu do lwong

Al c6 thé dwoc siv dung dé& hop nhét di liéu tir nhidu ngudn do
lwéng dé thu dwoc cac phép do chinh xac va dang tin cay hon.
Bang cach két hop dir liéu tlr cac cdm bién hodc k¥ thuat do lwong
khac nhau, thuat toan Al cé thé bu dép cho cac gi¢i han do lwdng
riéng 18 va cung cap hiéu biét toan dién hon vé di tweng hodc quy
trinh dwoc do.

SECC HOMC 05/07/202
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6. Tri tué nhan tao Al
trong linh vwc do lwéng (5)

Giam sat thoi gian thwe

Al c6 thé cho phép giam sat cac quy trinh do lwdng theo thdi gian thyc.
Bang céch phan tich dir liéu cam bién, cac thuat toan Al c6 thé phat
hién cac sai léch hoac bat thwong trong cac phép do, cung cap phan hoi
ngay lap tirc va cho phép thirc hién cac hanh déng khac phuc kip thoi.
Diéu nay d&c biét hivu ich trong cac (rng dung can giam sat lién tuc,
chéng han nhu trong gia cong c6 dd chinh xac cao ho&c trong nganh
cong nghiép ban dan.
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6. Tri tué nhan tao Al

trong linh vwc do lwong (8)
Phan tich hinh anh
Cac thuat toan Al c6 thé dwoc siv dung d& phan tich hinh anh trong
cac (rng dung do lwdng.
Chéng han, cac thuat toan nhan dang hinh anh dya trén Al c6 thé do
chinh xac kich thwéc hodc phat hién cac khuyét diém trong vat thé
dwa trén hinh anh dwoc chup bdi camera hodc hé théng thi giac.
Diéu nay thuong duoc st dung trong cac nganh cong nghiép nhw
dién t&r, dwoc phdm va ché bién thuc phdm.
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6. Tri tué nhan tao Al
trong linh vwrc do lwong (6)

Ra quyét dinh théng minh

Al c6 thé hd tro dwa ra cac quyét dinh thdng minh trong cac quy
trinh do lwong.

Bang cach tich hop céc thuat toan Al véi cac hé thdng do luong,
quy trinh ra quyét dinh tw dong c6 thé dwoc thwe hién.

Vi du: Al ¢6 thé xac dinh xem mét phép do ¢é ndm trong dung sai
chap nhan duoc hay khéng va kich hoat cac hanh dong tuong tng,
chéng han nhw phén loai cac b phén bj 16i hodc diéu chinh quy
trinh sén xuét.
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6. Tri tué nhan tao Al
trong linh vwc do lwong (9)

Kiém soat quy trinh théng ké

Céc ky thuat Al c6 thé tang cudng kiém soét quy trinh théng ké (SPC)
trong do lwong.

Bang cach phan tich di¥ liéu do lwong theo thoi gian thue, cac thuat
toan Al c6 thé xac dinh cac mau va xu huéng théng ké, cho phép phat
hién cac bién thé ctia quy trinh va cac van dé chét lwong tiém an.
Diéu nay gitp duy tri sy &n dinh cda quy trinh va dam bao chét lwgng
san pham phu hop.
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6. Tri tué nhan tao Al
trong linh vwec do lwdng (10)

Téi wu héa hé théng do lwong

Al c6 thé t6i wu hda hé théng do lwdng bang cach ty dong didu
chinh cac théng sb va cai dat do lwong dwa trén di liéu thoi gian
thyce.

Vi du: Thuét toén Al c6 thé tw dong téi uu hoa cac duong quét hodc
chién lwoc do luvong dé gidm thiéu thoi gian do luong trong khi van
duy tri do chinh xac.
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6. Tri tué nhan tao Al
trong linh vwc do lwong (12)

Tilted-wave interferometer (TWI) utilized in this work: (a) physical TWI
{MarOpto TWI 60) as found in Physikalisch-Technische Bundesanstalt (PTB)
laboratory; (b) digital twin of physical system as simulated by SimOptDevice.
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6. Tri tué nhan tao Al
trong linh vwc do lwong (11)

Bu loi
Al c6 thé bu céc 16i do lwéng do céc yéu td mai trudng hodc han ché cla
hé théng gay ra.

Bang cach phan tich di ligu lich st va twong quan dir ligu v6i cac diéu
kién mai treong, thuat toan Al cé thé wéc tinh va stra I6i do lwong, dam
bao két qua chinh xac va dang tin cay.

Hiéu chuan dwa trén dir liéu

Thuat toan Al tan dung di liéu hiéu chuén lich st dé ti wu hda khodng
thoi gian hiéu chuan va giam do khong dam bao do.

Béng cach phan tich cac xu huéng vé hiéu suét va div ligu hiéu chuén, Al
cung cép théng tin chuyén sau vé thoi diém va tan suét hiéu chuan, duy
tri d6 chinh xac trong gidi han.chép nhan duoc.
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6. Tri tué nhan tao Al
trong linh vwrc do lwong (13)

Khai thac kién thirc

Céc ky thuat Al c6 thé trich xuét kién thirc va hidu biét sau sic tir lvgng
I&n di liéu do lwdng.

Béng cach ap dung cac thuat toan may hoc vao dir liéu lich str, Al xac
dinh cac méi twong quan, méi quan hé va cac mau ma ngudi van hanh
con ngudi c6 thé khong thay ngay lap turc.

Kién thirc nay c6 thé dwoc siv dung dé cai thién quy trinh do luéng, toi
wu hoa kiém soat chat lwong va nang cao hoat dong do lwdng tdng thé.

SECC HOMC 05/¢
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6. Tri tué nhan tao Al
trong linh vwc do lwong (12)

Ban sao ky thuat sé

Al c6 thé dwoc st dung dé tao ban sao k¥ thuat sé clia cac hé théng
hoac quy trinh do lwong.

Ban sao ky thuat sb la cac mé hinh do sao chép hanh vi va dac diém
clia cac dbi tac vat ly cda ching.

Bang cach mo phéng cac phép do va phan tich di liéu trong ban
sao ky thuat sb, cac thuat toan Al cé thé dy doan hiéu suét clia cac
hé théng do lwéng, tdi wu héa céc chién lwoc do lwdng va xac dinh
cac van dé tiém &n trwdc khi ching xay ra.

Trién 13m Viét Nam MTA 2023
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7. Do lweng loT (0)
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7. Do lwong loT (1)

Do lwong va do lwong loT (Internet of Things)

Bao gi‘)m mét loat cac (rng dung va céng nghé lién quan dén viéc thu thap,
truyen va phan tich di liéu ttr cac thiét bj va cdm bién khac nhau cho muc
dich do lwdng va giam sat.

Thiét bi cam bién

Do lwdng loT dwa trén cac thiét bi cam bién ndm bat cac dai lwong vat ly nhw
nhiét do, d6 m, ap suét, téc do dong chay, cwdng dd anh sang, do rung, V.v..
Thu thap dir liéu

Cac hé théng loT thu thap dir liu tir cac thiét bi cdm bién bang cac giao thirc
lién lac cé day hoac khong day nhw Wi-Fi, Bluetooth, Zigbee, LoRaWAN, v.v..
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7. Do lwong loT (4)

Giam sat thoi gian thuwe

Do lwdng loT cho phép giam sat cac dai lwgng vat ly theo thoi gian
thwe, cho phép theo déi lién tuc cac diéu kién va phat hién kip thoi cac
sai léch hodc sy kién quan trong.

Hiéu qua nang lwong

Cé4c thiét bi loT duoc st dung cho do ludng cé thé két hop céc thiét ké
tiét kiém nang Iwong va k¥ thuat quan Iy nang lwong dé téi wu héa thoi
lwgng pin va giam mirc tiéu thu nang lwong.

SECC HCMC 05/07/20;
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7. Do lwong loT (2)
Truyén dir liéu
Di liéu cam bién da thu thap duoc truyén toi dam may hoac may chi
trung tam dé xt ly va phan tich thém bang cac cong nghé truyén théng
nhw mang di ddng, ethernet, MQTT, CoAP, v.v..
Dién toan dam may
Po Iwdng loT thuwong tan dung cac nén tang dam may dé lwu triv va xt
ly div ligu.
Dién toan dam may cho phép lwu tri» di¥ liéu hiéu qua va cé thé mé
rong, cing nhw kha nang phan tich manh mé.
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7. Do lwong loT (5)
Bao mat va quyén riéng tw
Do tinh chét nhay cam clia di¥ liéu do luvong, cac hé théng loT phai gidi
quyét cac van dé vé bao mat va quyén riéng tu.
Cac bién phap nhu ma hoa dir liéu, xac thuc, kiém soat truy cap va cac
giao thtrc truyén théng an toan la rat can thiet.
Tich hogp v&i cac hé théng khac
Céc‘giéi phap do Iu.c‘yng loT thuong tich hqg véi cac hé théng va co s&
ha tang hién c6, chang han nhw SCADA (Diéu khién giam sat va thu thap
di¥ liéu), hé thong dieu khién codng nghiép, hé théng quan ly téa nha, v.v..,
d& co kha nang giam sat va kiém soat toan dién.
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7. Do lwerng loT (3)
Phan tich div liéu
o Iwdng loT lién quan dén viéc phan tich di liéu da thu thap dé trich
xuét nhitng hiéu biét cé y nghia.
Cac ky thuat nhw khai thac di liéu, hoc may va phan tich théng ké dwoc
st dung dé xac dinh cac mau, diém bat thuong va xu hwéng.
Hiéu chuan va do chinh xac
Do lwdng yéu ciu cac phép do chinh xéc. Cac hé thdng do luvong loT
thuwong bao gdm céc co ché hiéu chudn va xac minh dinh ky
d6 chinh xac clia cdm bién dé dam bao céac phép do chinh xac va dang
tin cay.
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7. Do lwong loT (6)
Cac tiéu chuan va kha nang twong tac
Do lwdng loT hwéng loi tr viéc tiéu chudn héa cac giao thirc truyén thong,
dinh dang di liéu,khung kha nang twong tac.Tiéu chudn dam bao kha
nang twong thich, tich hop lién mach trén thiét bj va nén tang khac nhau.

Ung dung

Do Iwdng loT tim thdy cac ng dung & céc linh vire khac nhu kiém soat
quy trinh cdng nghiép, giam sat méi truong, thanh phé théng minh, néng
nghiép, cham séc strc khde, quan ly nang lwgng, giao thong van tai, v.v...
Linh vwc nay tiép tuc phat trién, dwoc thic day bdi nhivng tién bd trong
cong nghé cam bién, phan tich di liéu va két néi, cho phép cac hé théng
do luvong thong minh va chinh xac hon,

10
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7. Do lwong loT (7)

Metrology & loT
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8. Do lwong qua trinh

trong san xuéat thong minh loT (3)
Téi wu héa hiéu suat san xuét
Do lwdng qua trinh trong san xuét théng minh gitip tdi wu hoa hiéu suét
san xuét bing cach phan tich di liéu va tim kiém cach cai thién quy trinh.
Viéc xac dinh cac khia canh khong hiéu qua, loai bo Iang phi va t6i wu hoa
c4c quy trinh san xuét cé thé nang cao nang suét va giam chi phi.
Quan ly chét lwgng
Do Iwdng qua trinh trong san xuét théng minh gitip quan ly chat lwong
bang céach theo ddi, kiém tra chat lwgng san pham trong san xuét.
Phan tich di¥ liéu tir cac quy trinh s&n xuét c6 thé gitp xac dinh cac van dé
chét lvgng va trién khai cac bién phap khac phyc.

4
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8. Do lwong qua trinh

trong san xuéat thong minh loT (1)
Do Iwong qua trinh trong san xuat thong minh
La qua trinh s dung cac cong nghé tién tién dé thu thap, phan tich va ap
dung dir ligu dé cai thién hiéu suét va chat lwong trong qua trinh sén xuét.
Cam bién va hé théng thu thap di liéu
Céc hé thdng san xuat thdng minh thwong st dung cam bién dé thu thap
dr liéu tir qua trinh san xuét.
Céc loai cam bién nhw cam bién nhiét do, cam bién ap suét, cam bién
chuyén ddng va cadm bién hinh anh dwoc st dung dé theo déi cac théng
sb quan trong va thu thap di liéu tir qua trinh san xuét.

(@] Trién I3m Viét Nam MTA 2023
5?'?(5'?? et HOI THAO PO LUONG CONG NGHIEP
8. Do lwong qua trinh
trong san xuét thong minh IoT (4)
San xuét linh hoat va tuy chinh
Do lwdng qué trinh trong san xuét théng minh hd tro' san xuét linh hoat va
tay chinh, noi quy trinh san xuét dwoc diéu chinh dwa trén cac yéu cau cu
thé clia sén phdm hoac khach hang.
Céc dir ligu thu thap dwgrc c6 thé giap xac dinh cach téi wu hoa qua trinh dé&
dap (ng cac yéu ciu da dang.

Quan ly chudi cung trng

Do lwdng qua trinh trong san xuét théng minh hd tro' quan Iy chudi cung tng
bang cach cung cp thong tin chi tiét cac budc trong qua trinh san xuét va vi
tri ctia cac thanh phan trong chudi cung (ng.

Cai thién tinh kha dung, giam thiéu that thoat, tang tinh minh bach.

© Trién 1dm Viét Nam MTA 2023
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8. Do lwong qua trinh
trong san xuéat thong minh loT (2)

Ky thuat phan tich dir liéu
D liéu thu thap duwoc tir cac cam bién dwoc phan tich bang cac ky thuat
nhuw tri tué nhan tao, hoc may va khai thac di liéu dé tim ra mau va thong tin
hru ich ttr di liéu.
Phan tich di¥ liéu giup xac dinh cac van d&, xu hwéng va khia canh can cai
thién trong qua trinh san xuét.
Giam sat va kiém soat qua trinh
Do lwdng qué trinh trong san xuét théng minh cung cép céac cong cu giam
sat va kiém soat qua trinh d& dam bao qua trinh san xuét duoc tién hanh
theo cac tiéu chuén chét lwgng va hiéu suét can thiét.
Cac hé thong tw dong va hé thdng thong bao s cb c6 thé dwoc trién khai dé&
giam sat va diéu chinh qua trinh $3n XG4t
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9. Tworng lai ctia do lwong (1)
Tuong lai do lvong mang lai tién b, déi maéi dang ké trong nhiéu linh virc.
Cong nghiép 4.0 va Do lwong
Do lwdng s& déng mot vai trd quan trong trong viéc trién khai cac cong nghé
Cong nghiép 4.0 nhw Internet of Things (loT), tri tué nhan tao (Al) va phan
tich di¥ liéu l&n. Cac cong nghé nay sé cho phép do lwong va phan tich div
liéu truc tiép, tlr d6 t&i wu hda qua trinh san xuét.
Do lwong sb6
Sb hoa thay dbi toan dién do Iwdng, dan dén su phat trién cong cu va
phuwong phap do ludng sb. Do lwdng sb nang cao dd chinh xac, tc do va
tw déng hda qua trinh do lwdng, tir d6 cai thién kiém soat chat lwong va
hiéu suét. e oo
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9. Twong lai cua do lwong (2)
Céng nghé do tién tién
Céc phwong phap do tién tién nhu do quang hoc, quét 3D va cac phuong
phap do khong tiép xdc sé tré nén phd bién.
Cac phwong phap nay cung cap dé chinh xac cao, do lwdng nhanh va kha
nang thu thap cac hinh dang phtrc tap.
Do lwong trong san xuat bang phwong phéap ché tao gia cong
Do lwdng s& ddng mot vai trd quan trong trong viéc dam bao chét lwong
va dang tin cay clia cac san pham duwoc ché tao béing phuong phép in 3D.
Do lwdng kich thwée chinh xac va phan tich bé mét sé la rat quan trong
trong ngtr canh nay.
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9. Twong lai cua do lwong (5)
Hé théng do Iwéng théng minh
Cac hé théng do lwong sé tré nén théng minh hon va tich hop véi cac
cong nghé khac.
Chuing sé co kha nang x& ly dir liéu tién tién, giam sat thoi gian thuc va
ra quyét dinh tw dong dé nang cao hiéu suét va nang suét.
Thue té Tang cwong (AR) trong Do lwong
Thue té ting cwong (rng dung trong do lwéng, cung cap cac I&p pha div
liéu do lwéng, hwéng dan thoi gian thuc cho ky thuat vién.
Cong nghé nay sé don gian hda cac phép do phirc tap va cai thién do
chinh xac.

SECC HCMC 05/07/20;
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9. Twong lai cua do lwong (3)
Do lweng trong cong nghé nano
Khi cdng nghé nano tiép tuc phat trién, do lwong sé la yéu t6 can thiét dé
déc tinh céc vat liéu, cAu tric va thiét bi cé quy moé nano.
Cac phuong phap do lwdng co kha nang do & quy mé nano sé dwoc phat
trién dé hé tro' nghién clru va san xuét cdng nghé nano.
Po Iwong cho hé théng tw dong
Vi sy gia tang cla xe tw hanh, may bay khong ngudi lai va robot, do
lwong rét quan trong @& dam bao dinh vi, diéu hwéng va kiém soat chinh
xac clia chung.
Céc hé théng do lwdng sé dwgc st dung dé hiéu chuan va xac nhan
chinh x&c clia cac cam bién.
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9. Twong lai cuia do lwong (6)
Do lwong trong linh vuc Y té
Do lwdng s& déng mot vai trd quan trong trong Iinh vuc y té, hd tro phat
trién thiét bi y t&, y hoc chinh xac va nghién ctru sinh hoc.
Cac ky thuat do lwong chinh xac sé dam bao tinh dang tin cay va an
toan cua cac thiét bj va ligu phap y té.
Do lwong Lwong tir
Cong nghé lwong tir sé cach mang hoa do lwdng, mang dén do chinh
xac va nhay cam chuwa tirng co.
Céc ky thuat do lwong lwong tir nhw ddng hd nguyén t&r va cam bién
lwgng t&r s€ maé ra nhivng dot pha trong cac linh viyc khac nhau, bao
gdm diéu huéng, vién théng va nghién,cru co ban.
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9. Tworng lai ctiia do lwéng (4)
Do lwong cho san xuét bén virng
Do lwdng sé déng gop vao san xuat bén viing béng cach tao didu kién
cho céc quy trinh san xuét tiét kiém nang Iwong, gidam thiéu lang phi vat
liéu va cai thién quan ly tai nguyén.
Do lwdng sé hd tro phat trién cac cong nghé xanh va cac phwong phap
san xuét than thién véi moi truong.
Tiéu chudn héa va kha nang truy xuét
Duy tri kha nang truy xuat do lwéng va dam bao tiéu chudn do lwéng
dang tin cay sé tiép tuc 1a rat quan trong trong twong lai clia do luong.
Céc té chire do lwéng quéc gia va quéc té sé hop tac nham xac lap va
duy tri kha nang truy xuét.
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9. Twong lai cta do lwong (7)
Do lwong cho ning lwgng bén virng
Do lwdng déng gop viéc phat trién, téi wu cac ngudn nang lwong tai tao.
Do Iwdng chinh xac dam bao hiéu suét pin nang lvong mat tri, cbi xay
gi6, hé lwu trir nang lwong, thic ddy chuyén déi nang Iwgng bén virng.
Do Iwong trong kham pha vii tru
Khi kham pha vii try tién xa, do luéng sé rat quan trong dé thuc hién cac
phép do chinh xac trong méi trwong cuwec doan.
Cac hé thc")ng do lwong sé dwoc st dung trong tau vi try, vé tinh va cac
nhigém vu thién ha dé thu thap di liéu chinh xac cho nghién ctru khoa hoc
va kham pha.
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9. Twong lai ctia do lwéng (8)
An ninh di¥ liéu va do lwéng
V6i sw phu thudc ngay cang cao vao hé théng sé, dam bao an
ninh va tinh toan ven cla di liéu do lwong sé r&t quan trong.
Do lwdng sé lién quan dén viéc ma hoa di liéu manh mé, giao
thirc truyén thong an toan va cac ky thuat xac minh dé& ngan
chan viéc stra ddi dir liéu va duy tri sy tin cay.
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9. Twong lai cuia do lwong (9)
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9. Twong lai cta do lwong (10)
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