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MEA TESTING SYSTEMS LTD.

MEA - “Motor Experts Association” - 1a cong ty hang dau vé
phat trién cc giai phap, thiét bi va mo phdng cac loai dong
co, nhw dong co micro, déng co servo, dong co hop s6, ... cho
cac linh vuc xe dién & 6 t6, hang khéng vii tru, dwong sat va
nang lwong. TAt ca cic sdn phim cda chung toi bao gobm cac
gidi phap da dwoc trai nghiém trén toan thé gi¢i, dwoc thuc
hién v&i hop tac cia hang nghin khach hang cia MEA.

Giai phap dworc cip bang sang ché, “MEA IDS,” MEA dua
ban 1én mot tdm cao thir nghiém vuot troi. Ching téi cung
cip cac giai phap va mo phong két hop doc dao, noi troi so
cac san phdm cta doi tha canh tranh. Giai phap tich hop cac
phwong phap do lwc moémen truyén thong véi gidi phap do
momen tinh va ddng ddc quyén cia ching t6i. Nhor d6 ma
ching t6i c6 thé cung cap cac giai phap linh hoat nhat, phu
hop nhit cho khach hang cia minh.

Dai dich vu toan dién cta ching tdi bao gom tw van dv an,

gidi phap tuy bién theo nhu ciu cu thé cia khach hang, cho .
thué chuyén gia, tich hop hé thdng, thir nghiém ndi bo va cac

phép do lwong theo hop dong.

Vé&i viéc 1dy Khach hang lam trung tam, két hop véi tAm
nhin trai nghiém quoc té, ching tbi tao ra cac giai phap tan .
ti€n, dwoc diéu chinh doc nhit va dwoc thwce hién hiéu qua, dé
chia sé thanh cong v&i khach hang.

MEA dwoc thanh 1ap vao nam 1998, béi doi ngii cac Ky sw
dién v&i ngwoi dirng dau la Eng. Aaron Cohen, véi tim
nhin d6c nhit trong viéc phat trién giai phap tan tién cho
lwc ké truyén thong.

Bang sdng ché bao gdbm hé théng IDS
C6 chirng nhan CE va ISO 9001
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RDS — HE THONG THU NGHIEM DONG CO' TAI SINH (REGENERATIVE DYNAMOMETER SYSTEMS)

Danh cho thir nghiém DPéng co’ dién, ISG, ddng co’ 6t6 tai phong thi nghiém, ddy chuyén sdn xudt va phong qudn ly chdt lwong.
Ly twéng trong linh vuwrc xe dién & 0 t6, hang khéng, vil tru, dan dung, qudn ddi va cdc vién nghién ctru khoa hoc, cdc trwong dai hoc...
KHAI QUAT

Cac giai phap RDS ciia MEA gém hé thong ban kiém tai sinh dé thuc
hién cdc md phong van hanh & 4 géc phan tw. MEA RDS 1a hé théng

hoan chinh, dap &rng hoan toan cac tiéu chuan khac nhau nhw IEC
60034-2-1, CSA C390, IS 12615 va IEEE 112.

MEA RDS st dung cdng nghé Inverter cho phép gidm t6i da lwgng
dién nang tiéu thu khi thir nghiém dong co.

TINH NANG NOI TROI

e Duoc diéu khién bang mach kin cé dinh huéng, st dung truyén
déng tro dong tw diéu chinh.

e Cap ngudn DC 6n dinh va dwoc kiém soat cho bd chuyén doi tin,
7 A - A ~ . A < ~ ~ A~ ) A
cho phép diéu khién 6n dinh mé men xoan hoac téc d6 voi do
chinh xac cao.

e Hé diéu khién két hop gobm PC, OPLC, cac b6 tai sinh va VFD
dwoc két ndi cing nhau véi giao tiép dir liéu PROFINET nhanh
chéng va tin cay.

RDS

e St dung dong co tro dong cam irng AC véi mémen quan tinh .
cham, cho phép ng dap dong chinh xac, nhanh chéng trong toan bé dai lwc xoan va téc dé.

IDS — HE THONG THU NGHIEM DONG CO' KIEU QUAN TINH (INERTIAL DYNAMOMETER SYSTEMS)

Danh cho thir nghiém Péng co’ dién, ISG, déng co 6té tai phong thi nghiém, ddy chuyén sdn xudt va phong qudn ly chdt lwong.
Ly twéng trong linh vurc xe dién & 6 to, hang khong, vi tru, dan dung, qudn doi va cdc vién nghién ctru khoa hoc, cdc trwong dai hoc...
KHAI QUAT

Pong co dwoc tang toe tir 0 t&i toc dd khong tai. Tai dwoc dung la chinh
la momen quan tinh cta réto + banh da. Tir giai doan gia toc, hé thong do »
lworng cac thong sé cua dong co, ngoai ra con cho phép thir nghiém cac
bai thir khac nhw d6 méo m6 men, lwc ma sat va Back EMF. Vi toan bd
thoi gian do rit ngan nén dong co khong phat nong, boi vy, cac dic tinh
dong co dwoc do tai nhiét do dat trwedc khéng doi.

CAC PHEP PO

Pac tinh tinh: Pac tinh dong:

 Diu vao cong suat - Toc dd e Téc d6 - Thoi gian khi tang toc

 Diura cong sudt - Toc do ¢ M6 men xodn - Thoi gian khi ting tdc

o Hiéu sudt - T6c do o B4t cAn bang

¢ M6 men xoan - Toc dd o Luc xodn tng vdi cdc dao dong tdc dd

¢ M6 men xodn ton hao - Téc do e Phd dao dong téc do

o Dién dp - T6c do e Phd dao dong mé men xodn IDS

e Dong dién - Toc d6 e Tich hop cdc dao déng

o Dong dién - M6 men xodn e Phd t6n hao md men xodn Speed | | N

* Back EMF trong khi gidm téc o Chiéu cao va vi tri cia mé men xoan Cogging : 5 ;

¢ Hu’é’ng quay E E E No Load

 Nhiét do stator i i C

 Ddc tinh hoat dong tai cdc nhiét d6 , : & Derxirafion
khéc nhau , |

 Xdc dinh qudn tinh ré to : o E " .

o Dwdng cong tai clia tng dung - Téc 0 ! f ==
dé Cdc pha thir nghiém

CONG TY TNHH THIET BI DO LUONG VA KIEM NGHIEM
www.mtc.vn



CAC THU NGHIEM HANG KHONG VU TRU & DONG CcO OTO

CAC BAI THU NGHIEM TIEU CHUAN

o Céc ché do thir nghiém hoat dong Pong co & May Phét dién (Thir nghiém dong co & ISG: mé men xo0an, tdc do, dong dién, dau vao
céng suit, dau ra cong suit, hiéu suit).

e Thwr nghlem tang nhiét: Cap nhiét va/hoac PT-100, Dong dién, Dién ap, Tdc d6, Momen xodn, Pau vao cong suit, é i
dau ra cong sudt, tit ca dwoc ddng bod téi mbi phép do nhiét, va tat ca cé thé dwoc kiém tra véi chu ky 1am viéc "
[EC S1 t&i S8 cho cac dong co dién.

e Hiéu suat &Pwong bao Hiéu suat theo ISO.
e Dai tin tro dong (mach toc dé6 &mach dong).
e BACK EMF RMS, BACK EMF mach hé, BACK EMF K, khéng doi.

o Céc phép do gon sdng mdmen xoan tai tdc do thip va tdc dd cao, hang s6 thoi gian dién
tlr treong.

e Quan sat dang sébng md men xoan.
e Thir nghiém gidm toc (tinh toan MOI).
e Mo men Cogging.

e MO men xoan, téc do, Dién 4p va cac song hai dong dién,
bao gom FFT.

e Ma sat voi Téc dd & M6 men xodn strc cdn ma sat, pho
ma sat.

e Dic tinh hoat dong tai dién ap bién doi, kiém tra dién
cam 3 pha.

e Cac mach diéu khién 16ng nhau (Pién ap, Toc 46, M6 men
X04n).

o Tai tlr bang Excel - Tai theo Bang hodc Cong thirc dat truéec.
* NVH-D6 On, Rung, Xoc. Gidi phdp RDS danh cho xe dién

e Thwr nghlem dong trong khi tang téc va glam téc dong co
EV, ma khong can véi bat ky tai co hoc nao, véi viéc str dung g1a1 phap dwoc cip bang sdng ché MEA IDS, bao gdbm thitr nghiém do gon
M6 men, M6 men ma sat, phd ma sat, phé mo men & t6c do, va BACK EMF.

e Chocac uzng dung Xe bién, M6 phong chay dwong truong, (RLS) & Mo phong cac chu ky Dan dong: mo phoéng thoi gian thuc clia dong
co EV, bao gom Road Load, c6 kha nang tai tao dir liéu dan dong xe, v&i Road Gradient, trang thai trwot banh xe, tuy theo ma sat dat
mé phong mé men xoin/tdc d6 ctia dong co cu thé, bao gdm trang théi ting téc, him phanh, thay d6i ciia xe.

THU NGHIEM TRONG HANG KHONG VU TRU

e M6 phdng pin dwoc thwe hién véi cip nguon hai huwdng 1én téi 1200 V / 1000 A. Khi kiém tra dong co, hé théng bao gom b loc dau ra
v&i dién dung cao; Thir nghiém tai U mode: diéu chinh dién ap (CV). Trang théi nap dién ctia Pin (SOC), trang thai xa pin (SOD), trong
mo phoéng pin mé rong va moé phéng pin don gian.

e Kiém tra pin: ché do I+: Diéu khién dong dién (CC+); ché do I-: Piéu khién dong dién (CC ); ché do P: diéu khién cong suit (CP), CC-CV,
cac tiy chon buéc khac nhau cho cac diéu kién cit, Bao vé (OV & LV, 0C & LC, OT), ..

e Giai phap Hardware-in-the-Loop (HiL), giao tiép qua bus CAN, dé x4c dinh trinh tw mé phong yéu cau.

e Cac &ng dung trong d6 Pong co can kiém (MUT) c6 thé 1a BLDC, PMSM, va cac dong co dic biét khac. MUT c6 thé dwoc diéu khién qua
bus CAN, PWM, twong tw, va cac kiéu giao thirc giao tiép khéc.

MEA Testing Systems Ltd.
www.meatesting.net



M T C

Equipment

GIAl PHAP TH NGHIEM XE DPIEN (EV)

Mo phéng & thir nghiém EV

Cdc hé théng thir nghiém Ddng co xe dién va Xe dién cua MEA bao gdm:

Van hanh 4 géc phan tw & ban kiém tai sinh & cdc m6 phong, vdi cac kha nang thir nghiém tdc dd cao, m6 men xoan cao, cac dong co xe
dién (EV) va hé thong dong luc, trong cac tng dung thir nghiém phong thi nghiém, thir nghiém d6 bén va thtr nghiém EOL (End Of Line).

Cacmo phong va ban kiém tai sinh 4 goc
phan tw EV cua MEA hd tro trong viéc phat

3 HIGH SPEED EV MOTOR "_= - FOUR-QUADRANT OPERATION &
trién CE}C qong Cf{ va ,he thong fi}?ng l\l.rC,EV m UNIQUE TESTING CAPABILITIES J}_ REGENERATI‘I.-'E BRAKING
cho kha nang phan tich khai niém va cac - DRIVE LOAD SIMULATION,
HS EvM FQI'-RB "I-lmmn:mmw‘ CANBLUS

thanh phan hé thong, dudi cac diéu kién
céng suit cao, momen xoin cao va téc do rat
cao.

Hé théng kiém tra cac thanh phan don nhw
dong co dién, bo din dong dién, pin va bo
phan dién t, tat cd déu dwoc kiém tra twong
trng voi dac tinh hoat dong ctia chung, nhiét

A \ A LW | ELECTRICAL COMPOMENTS
do, NVH va do bén.

] SIMULATION

Ban kiém con dwoc dung dé kiém tra cic bai
th nghiém thwong ky, kiém tra do bén va
cac thtr nghiém tai, cing nhw cac thir nghiém
phat trién tuy bién khac nhw quy trinh

nghién cru va phat trién, thir nghiém dic " # | BATTERY SIMULATION : )| GENERATOR SIMULATION
tinh hoat dong bo diéu khién dong co hodc SRR TN, SHARGINE, ;@
dong co. BaT, 1M, DL SmM. |

Hé théng thir nghiém bé phdn truyén dbng
MEA bao gom:

Hé thong mé dun tich hop hoan toan, véi hé Hil tich h0'p, str dung cong nghe orangeHil cia
INTECH, cho cac thir nghiém mang tich hop va ctia ECU riéng, bao gdm mé phong thoi gian
thwc va tw dong héa kiém tra.

Hé thong truyen dong EV c6 kha nang kiém tra: dong co EV, b glam téc EV, bao gom kiém tra
do cung, tén hao do tré, dd chinh xac goc truyen khe hé&, hiéu suat banh rang, mo men xoan
khong tai & khéi dong, ma sat, phé téc do & moé men xoin, 6 bén xoin, md men khong tai &
khéi chuyén banh ring; dwong truyén lwc 2WD FF; dwong truyén lwc 2WD FR; hé truyén
dong 2WD; duong truyén luwc 4WD; hé truyén dong 4WD; va toan bo xe.

- v
Gidi phdp RDS cho cdc Xe Dién

GIAI PHAP THU NGHIEM CHO XE BIEN MA CHi MEA MOI CO THE CUNG CAP

IDS 1a giai phap dwoc cip bang sang ché ddc quyén, cho phép cac khach hang ctia MEA phan tich
I toan bo cac thong sé cia dong co & hé thong truyén dong, khi gidm toc hoic tang tdc.

The Director of the United States
Patent and Trademark Office

Has
e
!

Gidi phap IDS dua ra ddc tinh hoat dong dong thwc ctia dong co khi tang toc voi tai quan tinh ma
khéng c6 bat ky tai co nao. Néu c6 yéu ciu, chung tbi c6 thé thém tai dat truwedrec cu thé dé moé phong

QUnited

Ctates tang toc dwdi diéu kién tai. Day la gia tri rit quan trong, dic biét vdi cac rng dung xe dién (EV).
Therglore, thiz
0p e Hé thong IDS kiém tra ddy du cac dac tinh hoat dong ctia dong co' (bao gom mé men, téc d9, cong
America suat dau vao, cong suit diu ra, hiéu sut) tir khi kh&i dong téi khong tai, trong giai doan tang téc va

gidm tbc cia dong co.

Ngoai ra, hé théng IDS con kiém tra m6é men ma sat, Back EMF, ph6 ma sat, phé m6 men va mirc
Cogging (trong trrong hop dong co DC vinh ctru).

Khi thir nghiém déng co EV, hiu hét cidc khach hang EV cia MEA s dung IDS v&i mot banh da phu
tro trén truc dong co, biéu dién tong tai quan tinh cda dong co trong xe dién. Theo cach nay, chiing
toi do chinh x4c dwoc trang thai dong ciia déng co trén (ng dung khi dong co ting téc.

Uu diém khéc nira la khi stt dung hé thong RDS két hop véi IDS, c6 thé thiy trang thai ctia dong co
khi ting toc véi tai nhat dinh trong d6. Kha ndng nay rit quan trong va déc nhat chi nho IDS méi cé
duoc.

Bdng sdng ché quéc té cia MEA

CONG TY TNHH THIET BI DO LUONG VA KIEM NGHIEM
www.mtc.vn



CAC NG DUNG

O TO&HANG KHONG VU TRU

Cac yéu cau cuc cao trong qua trinh thir nghiém 6 t6 va hang khong vii try, bao gom thir nghiém & dai toc d6 cao, cong suit cao, cac dai
mod-men cao, ng suat nhiét cwc cao, thiét ké nhd gon, bén va mirc do tuy chinh cao.

Hé thtr nghlem tai sinh va mo6 phong 4 g6c phin tw cho oto & hang khong vil tru ciia MEA hd tro phét trién cac dong co & hé truyen dong,
cung v&i cac dong co khong gian vii try trong hr(yng nhe, md men xodn cao, cho kha ning phan tich khai niém va cac thanh phan hé théng,
duwéi diéu kién cong suit cao, m6 men cao va téc do cuwc cao.

Nhe giai phap duoc cdp bang sang ché IDS ciia MEA, chiing tdi cung cip két qua kiém tinh va dong nhanh chdéng, cho phép thiy dwoc hinh
anh 1om hon cda cong suit, ton hao ning lwgng, dic tinh hoat déng va cac kha nang trong quy trinh phat trién san pham.

Hé théng kiém tra cac thanh phan don nhw dong co dién, bd dan dong dién, pin va bd phan dién tir, tit ca déu dwoc kiém tra irng véi dic
tinh hoat dong, nhiét d6, diéu kién NVH va do bén.

Ban ki€m con dwgc dung cho cac thir nghiém déc tinh hoat dong thwong ky nhuw kiém tai va d6 bén cling nhw cac
kiém tra phat trién tuy bién khac nhw quy trinh phat trién, nghién cru va thr nghiém dac tinh hoat déng cta f [
dong co va bo diéu khién doéng co.

Cé6 thé thwc hién tich hop hé théng két hop
véi hé Hil.

EV 4-WHEELER

Hinh bén phai la ban kiém ddng co xe dién
cia MEA. San pham nay cho phép thtr
nghiém cac déng co oto c6 cong suit toi da
200 kW tai 24,000 rpm, va cong suit 100 kW
tai téc do t6i da 36,000 rpm.

Hé thong MEA EV 4-Wheeler c6 thé thir
nghiém cac dong co 1én t&i 700 kW, véi dién
ap DC t6i da 1200V / 1000A.

EV 2-WHEELER

Ban kiém dong co ctia MEA dwoc thiét ké dé
thi nghiém do6 bén, dic tinh hoat dong
thuong ky va cac thir nghiém mé phéng diéu
kién dwong cta xe dién va xe scooter dién. Hé
thong dworc thiét ké dé danh gia nhiéu kiéu
dong co, voi dai 1én téi 50kW, 80V va tdc do toi da 1én téi 15,000 rpm. Pong co dwoc din dong béi bo diéu khién twong (rng, véi cac kiéu
giao thirc giao ti€p khac nhau (CAN, LIN, A/D, FlexRay, Speedgoat, Modbus, etc.)

Vi du Ban kiém Déng co’ xe dién va Xe dién: Cong sudt t6i da 200 kW
tai 24,000 rpm, va Céng sudt 100 kW tai téc do téi da 36,000 rpm

Vi du Ban kiém Déng co’ Xe Dién, bao gém Buéng khi hdu

MEA Testing Systems Ltd.
www.meatesting.net
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MAY BAY DIEN/DRONE

Mo phong & thir nghiém dong co' may bay dién

Hé thong thtr nghiém dong co dién danh cho thir nghiém cac dong co va rng dung phan cirng dién khac nhau trong thiét 1ap & phong thi
nghiém, mo phdng cac diéu kién thwc clia cac tng dung hang khong. Cac &rng dung bao gdbm: may bay dién, drone, quat...

Tat cd ®ng dung dwoc kiém vdi hé
théng bao gbm cac dong co trong
lwong nhe, dic biét va cac bo diéu
khién v&i m6 men xodn cao va tdc
do cao.

Cac hé théng thir nghiém hang
khong vii tru cia MEA gbm:

e DoOng co tai quan tinh rat thip.

e Mo phdng tai quat, tai cac diéu
kién tinh va dong khac nhau.

e B0 quat gi6 chuyén dung, dé
lam mat Pong co can kiém
(MUT).

e Th nghiém may phat toc do
cuc cao - ISG.

e (O thé thuwc hién tich hop hé
théng két hop v&i cac bo phan
phén crng trong hé hardware-
in-the-loop (HiL).

e Hardware-in-the-Loop (HiL)
bao gbm cac giai phap danh
cho 1ai banh xe cang mii
(nose-wheel steering), iron
bird & ISTR rigs.

e (O thé thir nghiém cac dong co
1én t&i 700 kW, véi dién ap DC
téi da 1200V /1000A. Vi du Ban kiém Déng co Mdy bay dién bao gém cdc kha ndng thir nghiém déng co’

tir 1 kW Ién t&i 140 kW, ciing véi phdn civng

Anh bén phai cho thiy hé thong thir nghiém

doéng co tir 1 kW 1én téi 140 kW, cuing véi phan clieng. e

My

Kha nang mo phéng pin hé thong dwoc thwe hién véi cAp nguon hai chiéu 1én O LR
t61 1200 V / 1000 A. ‘
Cac rng dung trong d6 Pong co dwdi kiém (MUT) c¢é thé 1a ddong co BLDC,
PMSM, va cac dong co dac biét khac. MUT c6 thé dwoc diéu khién qua
CAN, PWM, Analog, va cac kiéu phwong thirc giao tiép khac.
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233227

4000000

E7.080

3308

T21.461

193464

27609

233.269
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HIEU SUAT NANG LUONG

Ban kiém RDS MEA tw dong theo tiéu chuan IEC-60034-2-1

St dung chinh thirc bé&i cac phong thi nghiém IEC/UL/CSA

IEC

Giai phap Ban kiém RDS MEA tw dong theo tiéu
chuin [EC-60034-2-1 1a hé thong tron bd, san sang
hoat dong dé thir nghiém cac bai kiém theo cac tiéu
chuan IEC 60034-2-1, IEEE 112-2004, CSA C390-10,
valS 12615.

Tiéu chuan IEC-60034-2-1: X4c dinh hiéu suit
theo phwong phap “Tong ton hao”

60034-2-1

bay la phwong phap thr nghiém xac dinh hiéu
suat bang cach tinh tong cac tén hao riéng 1é,
tinh cac thanh phén ton hao twong &ng, va xac
dinh hiéu suit, nhw mo ta sau day:

e Ton hao sit.

e Ton hao do ma sat va quat gio.

e Ton hao dong cta Stator va rotor.

e Ton hao tai bo sung.

e Tinh tong ton hao.

e Tinh hiéu suit.
e Kiém dinh gia tri hiéu suat irng v&i cac gioi
han hiéu suat danh dinh.

Cac kha nang cta hé thong thong truyén thong
bao gom:

e Hiéu suat dwoc xac dinh béi Phuwong phap truec tiép
(Direct Method).

e Do nhiét d0 moéi trrong & dong co ty dong.
e Do bién tré cudn stator tw dong.
o Kiém tra dwong cong tai véi do md men xoan.

e Kiém tra khéng tai tw dong véi diéu khién
cip nguon.

TR - 21000 O TEC 2008

R T 10 Tonl Scrmercary Raport

Vi du bién bdn thir nghiém

e M0 men xodn, téc dd, dong dién, dién 4p, hiéu suit, diu vao cdng suit, dau ra cdng suit, hé s6 cong suit.

Lén téi 50 kW Lén téi 200 kW

Lén té¢i 500 kW

MEA Testing Systems Ltd.
www.meatesting.net
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EOL - END OF LINE

EOL -End of Line- Testing for AC, BLDC, DC Brush Motors
MEA cung cip ba loai hé thong EOL:

o IDS duoc cip bang sang ché trén toan thé gi¢i cia MEA (Hé Théng Po Luc Quan
Tinh)

e MEA CMM-PI (M6 hinh todn hoc da dwoc hiéu chinh cia MEA - Nhan dang Tham
s0)

e Hé théng tai trong truyén théng, véi két qua Pat / Khéng Pat.

MEA IDS

MEA IDS cung cép giai phap t6i wu, ma phwong phép tai truyén thong khéng thé thuc
hién dwoc, boi viéc sir dung phwong phap tai truyén thong la khéng kha thi, do han ché vé thoi gian, chi phi va cai dat phic tap.

Cac thiét bi IDS la giai phap thtr nghiém ly twéng cho moi loai dong co dién, cung cip cac phép do thuc té cua

dau ra déng co, ma khong cin st dung mo hinh. Nho chu ky thir nghiém rit nhanh chéng (chwa téi 5 gidy) va do
chinh x4c cta thiét bi do lwc quan tinh ciia MEA, chiing t6i da phat trién hé thong MotorLine dé dap rng nhu ciu
thir nghiém 100% ddng co trén day chuyén 13p dit/ san xuét.

Pham vi ddng co duoc hd tro gan nhw khong cé gi¢i han (dai téc do 5-160,000 rpm).
Giai phap IDS EOL trao tay c6 thé 1a thu cong hodc hoan toan tw dong.
Hé thong cung cip nhirng bai thir nghiém sau, cho tit ca cic loai dong co:

e Cacthdng s6 luc day tai, tir 0 cho dén Toc D6 Khong Tai, Dién ap cao, Cach dién, Ddy [
bao vé, NVH, Mirc do bam, Ma sat, Back EMF, M6 men...

MEA CMM-PI

Quy trinh thtr nghiém CMM-PI dwa trén dién ap va dong dién ctia dong co.

o KHONG can tai dong co.

e KHONG can cam bién cho cac dong co DCPM.

o HOAN THANH thtr nghiém hiéu suat, chi trong vai gidy chay dong co.

e Do lwong tit ca cac dic tinh ctia dong co.

e Cacthdng s6 luc day tai, khéng cdn ghép néi vai tdi trong ngodi va khéng cdn thém

bdt ky cdm bién nao trén truc déng co, tir 0 cho dén Khong Tai (M6 men xoan, Toc
Ay by A A 7 Ay n hY n N N A ~
do, Dong dién, Dién ap, Cong suat dau vao, Cong suit diu ra, va Hiéu suit).

e Thyc hién thir nghiém QA trén 100% qua trinh san sudt, ma khong gay anh huéng
toi higu sudt cua day chuyén (lén dén 10 dong co moi phut), gitip cat gidm chi phi
do san pham Ioi.

e K&t qua thoi gian thue.

e M0 men xo0in, Ma sat, Cong suit dau ra.

e Kha nang do: AC, DC Hipot & Dién tré cach dién.

e (O thé diéu chinh dé thir nghiém cac loai dong co khdc nhau trén mot hé thong don.

e (o thé linh hoat theo cac thay do6i ciia day chuyén san xuit véi chi phi téi thiéu.

e Heé théng dwoc tuy chinh dé phu hop véi nhirng yéu cau cu thé.

Vi du vé cdc Gidi phdp EOL

CONG TY TNHH THIET BI DO LUONG VA KIEM NGHIEM
www.mtc.vn



MAY NEN

Thir nghiém may nén

Viéc thir nghiém hiéu suat ctia may nén c6 thé duwoc thuc
hién theo hai cach: tinh hodc dong.

Trong ca hai trwong hop, dé c6 dwoc dir liéu vé mémen dau
ra cla may nén, can phai str dung mot trong hai tuy chon sau:

e Thtr nghiém mdt may nén md, trong mot thiét 14p thang
dirng.

o Lap rap mot vé may dic biét cho stato va roto clia may
7 " 2 A \ 2 A =N ~ N
nén, tao ra mot “vé dong co”, va thir nghiém hiéu suat dau
ra cua “vo dong co”

Cac nha san xudt may nén va trinh diéu khién déu quan tdm
téi hiéu suit tinh va dong ciia may nén.

Cac hiéu suit dong bao gdbm moémen xoan, tdc do, dién ap,

\ A NoA ~ ] 7 7 7 \ - ~ . .
dong dién, va cong suat cia may nén, trong qua trinh tang toc Example of Solution for Compressor Testing
clla may nén.

Dé6i voi hiéu suat dong, MEA da phat trién va st dung nang
Iwc ctia Hé thong do lwc quan tinh doc nhat va dwoc cap
bang sach ché toan thé gi&i. Thir nghiém bao gom:

e Cac d6 thi didc tinh clia may nén theo thoi gian, gom
momen xodn, téc do, dong dién, dién ap, cong suit dau
vao, cong suit dau ra, hiéu suit, cong suat phan luc, va
hé s6 cong suit.

e (Cacthong s6 mang tai cia may nén trong qua trinh tang
téc.

Doi voi hiéu suat tinh, MEA st dung nang lwc cua hé thong
lwc ké tai trong tai sinh bén géc phan tu, cho phép tai va
xoay CUT (May nén dwdi kiém) theo chiéu kim dong ho va
nguoc chiéu kim dong hé. Thir nghiém bao gom:

e Thong s6 m6 men toc do

e Th& nghiém moémen dirng im v&i réto bi chan co hoc

e Do gon mémen & téc do thap

e Back EMF khi h& mach

e Th nghiém tang nhiét do

e LCRtwcam 3 pha

e Masatso véitoc do

o Taitwr tép Excel

e DO thi thoi gian/moémen

e Cacthong s6 hoat dong theo thoi gian

e Back EMF, hang s6 K, (CW)

e Pho khi mang tai

e Dong tiéu thu theo th&i gian khi ham réto

e Thir nghiém gidm t6c (tinh toan MOI)

Vi du vé Gidi Phdp Thir nghiém Mdy nén véi long bdo vé

MEA Testing Systems Ltd.
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DONG CO CAN GAT NUOC

Thir nghiém dong co’ Can gat nwoérc

Thiét bi thir nghiém hiéu suit dong co can gatpuc’rc DC hoéc dong
co' can gat nudc ddo chiéu cla ching t6i c6 thé ty dong do va ghi
lai: Chu trinh thir nghlem tai dao chieu, & mirc tai tang dan cda

momen xoan, cho cac dong co cin gat nwéc DC va can gat nudc
dao chiéu.

Tuy chon c6 thé bao gom thir nghiém nhanh théng qua giai phap
IDS.

PAC PIEM CHINH

Hé thong bao gom cac quy trinh va cac nang lyc thir nghi¢m khac
nhau dé thir nghiém dong co can gat nwdc DC dao chieu.

e (6 kha nang thir nghiém dong co can gat nwéc DC ddo chiéu
mot tdc do va hai toc do. Vi du vé Gidi phdp cho Thir nghiém cdn gat nwérc

e Cung cip cac phép do gia tri, doc nhat cho cong nghé MEA, vi du nhw Vi tri d6 xe, Kiém soat goc dd, vv...

Cung c4p cac thir nghiém hiéu suit tinh va dong, bao gdm Mdmen xoin, Téc dd, Ma sat, Phé ma sat, Phd mémen xodn & Dao dong t6c
do.

Can gat nwdc ddo chiéu:

e Trinh tu thr nghlem tai dao chiéu, voi tdi mémen xo0dn tang dan. Hé théng
tai MUT theo tung buwéc mémen xoan nho tdng dan, tir 0 Nm dén khi dirng
dong co hodc dén momen xoan cuc dai do nglrcn st dung xac dinh. Thoi

gian ctia mdi buwéc mémen xoin kéo dai cho mdt chu ky gat CW/CCW hoan
chinh.

e Trinh tu thr nghlem ché& do lién tuc, vdi cac gia tri thoi gian va mo6 men xodn
dwoc nguoi dung xac dinh trwéc, do Mémen Xoan/ T6c do6 / Dong dién/
Nhiét d6 so v&i Goc dd/ Thoi gian, cho cac vong quay CW va CCW.

BHEERIGBRBRER
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Angle Deg

* Dt liéu thir nghiém hiéu suit dong bao gom T6c d6 va Pho momen x0dn, Mo
men ma sat, Phé ma sat, Mirc lién két mémen xoan, va Goc thoi gian.

-

—
e
e S

=3 - I -]

oo
=i
ey
enit i

e Cung cap hiéu suit gat nwéc. T

Time Sec

 Phathién cin gat nuérc 6n va bi 16i0. S

e Phathién van dé vé vi tri d6 xe va kiém soat géc do.

e Phwong phap thir nghiém can gat nwéc rat nhanh chéng va 5 ]
chinh xac.

Speed RPM
8

Current Amp

bang. 24 1

1
e Bdo cdo thir nghiém tuy chinh, dwéi dinh dang Excel va PDFE. l F h 4 = |

N ~ N N “A A P ~ ~ 11.0 1.5 120 125
e Viéc chuyén doi nguén dwoc thwe hién tw dong béi hé thong.

Time Sec

Ché do thir nghiém hiéu suat:

Speed/Current/Torque/Temperature vs. Time

B Wy F e

e Cac thir nghiém dwoc hd tro: Mémen xodn, T6éc do, Dong dién, 3 3
Cong sudt dau vao, Cong sudt dau ra, Hiéu suat, Hwéng quay, Vi 1 |
tri do xa, Kiém soat goc do. 1.

e e e e Y

0 4
e Thw nghlem can gat nwéc ddo chiéu: Téc do/ Dong dién/ Géc do !
so v&i Do thi mdmen xoan, Momen dinh mirc/ Téc do/ Dong 21 .
dién/ Nhiét d6 so véi Goc d6/ Do thi thoi gian, d6i voi cac vong | 104
quay CW va CCW. '

20 4

Torgue Nm

Current Amp
(=]
Speed RPHM

B IR 1
B
Temperature 'C

e Cac thir nghiém b6 sung: Téc d6 va Pho moémen, Mémen ma sat, e T o3 A N 2/ R A s TR i pagee
Pho6 ma sat, Mtrc lién két m6 men, va Géc thoi gian.

Vi du vé Két qua thir nghiém cdn gat nwoc

CONG TY TNHH THIET BI DO LUONG VA KIEM NGHIEM 11
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DONG CO KHOI BONG & CO CAU CHAP HANH

Thir nghiém Pong co’ khéi dong

Pong co khéi dong la mot dong co dién nhdé nhwng cong suat 16n,
cung c4p cdng suit cao trong mdt khoang thoi gian ngan. Vi vy,
viéc thir nghiém déng lwc hoc trong giai doan tang tdc va gidm tdc
ctia déng co khéi dong dwoc khuyén nghi cao do dé€ phat hién cac
khuyét tat.

Hé thong ciia MEA thir nghiém hiéu suit tai cia déng co kh&i dong,
trong giai doan tang tdc. Vi viéc thir nghiém dwoc thuwce hién trong
giai doan nay, cac dir liéu tinh va dong do dwoc cho thiy dong thai
lam viéc chinh xac cia ddng co, 1a cach tot nhat dé phat hién
khuyét tat.

Hé thong ciia MEA phu hop v&i nhiéu loai ddng co khéi dong khac
nhau, v&i cong suit diu ra tir 0.3 KW 1én dén 12 kW.

PAC PIEM CHINH Vi du vé Thir nghiém Péng co khéi déng

Th& nghiém Pong co khéi dong:

o Hiéu suit tai hoan chinh: Mémen xoan, T6c dd, Dong dién, Diép 4n, Cong sudt dau vao, Cong suat dau ra, Thoi gian, Hiéu sudt dong co.
o M0 phéng tai dc-quy - Ngudn dién voi dién 4p, dién tré, va dong dién cé thé 14p trinh.

e Thi nghiém nhiéu loai dong co khéi dong, theo model khac nhau dwoc chon.

Solenoit cho thr nghiém dong co khéi dong:
e Solenoit hut & gitr, Dién tré cudn day kich tir, Dong dién, Giam dién ap tiép xuc.

e Thi nghiém “Khuyét tit co hoc”, vi du nhw solenoit khi di chuyén, Lo xo yéu (lwc 10 xo tiép xdc va lwc phan hoi), Thoi gian chuyén
mach tiép xdc.

Thtr nghiém d6 bén:
e Thi nghiém d6 bén ctia Solenoit va Pong co khai dong, 1én dén 8 dong co trong mot hé thong.
e Nhiét do dong co khéi dong (°C).

e MO0 phdng diéu kién nhiét do.

P iy L
i . : e % e
2 N 1
Thr nghiém EOL: -
"'"". | | = A
e Hiéu suat day tai cia dong co kh&i dong, ma khong can ghép H| ; =iy § H
noi véi bat Ky tai ngoai nao (sit dung mo hinh todn hoc), cung - HEEEN SN N N B EP
~ ~ 1 5 - . ) ~ : 2 N A s L oina 41 i |
cap dir liéu tai hoan chinh Mémen xoan, Téc d9, Dong dién, DA | | poe. =S
bién 4p, Cong sudt dau vao, Cong suat dau ra, Thoi gian, Hiéu HE 8N ZANELE B | PR TR U I
sudt dong co), tir trang thai dirng cho dén khong tai. i 1 T TR P '
| . 1t P 1%
e Danh gia cac dac tinh hao mon ctia dong co khéi dong, vi du IO 2 1 e W A I I T
nhw cac 10i vé co & dién. | | 4 | IR T Ras b e e
{ i - \
/ -,
e Thi nghiém qua trinh chuyén tiép, véi thir nghiém moémen S B s B .\x 11 o
xo0an co hoc va dong lwc hoc. [ ' i i
| ! b9 I W = |
7 ~ Py \ 2 ~ P Py ~ 2 A \ ) T 1 T 1 E T T .'I
e (o thé dugc van hanh & ché do tw dong, dé thir nghiém hoan - UL | | ‘"““K__ | ML
toan tw dong, hodc & ché do thu cong. ANE%ANEE =S SRR
SN
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] o o o 30 £ L] o =
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Vi du vé Két qua thir nghiém
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BANH RANG & HOP SO

Thir nghiém Banh rang tinh & dong

Kha nang thir nghiém doc d4o ctia MUA ho tro ki su trong cac nd
lwc ctia ho dé cai tién lién tuc cdc dong co c6 hop so. Hé thong
Thtr nghiém Banh rang ctia MEA cho hdp s6 cho phép viéc thir
nghiém va kiém tra tit ca cac loai banh rang, va la hé thong chia
khoa trao tay hoan toan.

MEA cung cip cho ban mot “phuwong phap thur ngh1em banh rang”
chinh xac. Nguoi st dung c6 thé thir nghiém banh rang bing hai
cach:

1. Theo cach tinh, bang cach st dung hai bé tai, v&i cac cam bién
t6c d6 va md men xodn chinh xac cao & hai bén clia banh ring,
va

2. Theo cach dong, trong qua trinh gia toc banh rang.
HIEU SUAT TiNH CUA BANH RANG

MEA mang dén cho ban kha nang thir nghiém ca hai mat ctia banh
rang:

bo cu'ng ctia banh rdng, Khe hé banh rang, Ton that khi danh Itra,
Do cirng khi xodn, Banh rang khoi dong & MOmen xodn khong tai, Vi du vé Thir nghiém bdnh rdng
Mémen dan ddng lui, Do chinh xac goc chuyén lwc, Hiéu suit

banh ring, Hiéu sudt tai ctia banh rang & Nhiét d6, Do bén tudi tho, va Tén hao do tré.

D ligu hiéu suat ctia banh rang dwgc xac dinh béi hai bo diéu khién bén géc phan tw/ ham thang. Mot bo dwoc két ndi véi dau vao banh
rang, trong khi b6 con lai dwoc két néi véi dau ra banh rang. Theo cic thir nghiém khac nhau, mét b xoay banh rang, trong lic dé b6 con
lai tai banh rang, hoac ngworc lai.

bé c6 dwoc dir liéu chinh xac, hé théng str dung “cac cam bién vi tri” chinh xac, vi toi thiéu 18k ppr, cho phép cac phép do c¢6 d6 chinh xac
cao.

NANG LU’'C PONG POC PAO CUA BANH RANG  [7Tem Stats
= . . Angle vs. Torque
«1 RV Run Low Speed Machine Ready T T
Phwong phép thir nghiém dong luc hoc da v e e e
dworc cap bang séng ché cla MEA tranh dwoc 44  Gear Efficiency Test ready WMl "1
ey 00z 4
bat ky sw nham lan nhiét do nao, bang cach thir B Ges ey ek Sy §
h b h h t d kh d =6 No-Load Running Torque Ready S omw
ng ]em mOt an ,I'ang 0 n le O Ong 01 »7 No-load Starting Torque Ready g ooz ]
trén toan bo dai toc do. 8  Back Driving Torque Ready b
' ’ ~9 Gear Peak Torque Ready T
<. . ) ~ ” , o n ~ «10 Speed Torque Scope Viewer Ready -
Trong thoi gian gia toc ciia banh rang, hé thong |m11 Backash Test Ready ¢ Bt~ Rt i~ S Tete A" "l g™ ™
cung cap nhfrng phép do doc dao, vi du nhw o o e e .
Gon séng mdmen quay, Momen ma sat, Phg ma |~ ™" " “Y W TestResuts Testsummay ange |
sat, Pho toc d0 & mdmen xodn, va Hiéu suit , . A 2 epn i Yy . B
banh rang. Vi du vé Két qua thir nghiém khe ho banh rdang

Phong thi nghiém cho Thir nghiém bdanh rdang Vi du vé Thir nghiém bdnh rdng

CONG TY TNHH THIET BI DO LUONG VA KIEM NGHIEM
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DONG CO BUOC

Thir nghiém dong co bwéc

Hé théng thir nghiém dong co buérc MEA SMT-1000 1a mot hé thong chia khod trao tay cho
thu’ nghiém cac dong co budc. N6 c6 thé thir nghiém rat nh1eu dac tinh quan trong, bao
gom Mémem vao dong bg, MOmen mat dong bo, Momen xodn - Gc, Mémen xodn

giit, Momen xoin him, P6 chinh xac goc, Giam x6c cho dong co budc, Nhiét do cua

dong co bwdrc, va Hidu xuit ctia ddc co bude (Mdmen xoin - Tc d6 - Hiéu sudt), vv...

St dung cong nghe da dwoc chu'ng minh trén toan cdu, hé thong cia MEA cho phep cac
phep do chinh x4c trén ban may, hé tro k¥ sw trong cac nd luc cai tién lién tuc cac

thiét ké ctia dong co budrc.

Trinh diéu khién cia dong co budc két n01 v6i hé thong (DC dau vao c6 thé duorc

thtr nghlem b&i mot may phan tich nguon DC), va dong co duorc gan vao ban tai boi
mét khép néi dia doi. Hé théng sé cung cap xung dong ho can thiét cho trinh diéu
khién dong co buéc, dé hoat dong trong diéu kién thir nghiém bit budc.

Khi thir nghiém géc chinh xac cao, cdm bién gbéc ROD sé dwoc st dung trén mét bé thir
chuyén dung riéng biét.

Pac diém va Lo ich
e Mémen vao dong bd.
e Mémen mat dong bo.

e Momen xoian so v&i GOc.

e MoOmen xoan giit (Trinh diéu khién c6 ngudn nhung khong c6 xung).
e Momen xo0an hiam (Trinh diéu khién khong c6 nguon)

e Gidam x6c cho dong co buéc.

e Do chinh xac géc.

e Nhiét do ctia dong co budrc.

o Hiéu suit ciia dong co bwdc (Mémen xoan-Téc dd-Hiéu suit).

Bé goc chinh xdc cao

= =3

“Rapere Do e A |
e = g v

Angle vs. Time .
| — | o i
n -
5 Moking Fooaty 10 "
25 Dbl Tougm Tty 5 i ol 45 Tl loupm
R —T i N S — ey
o8 Anguew Acramsey vty o i i i S — sty
o8 Tomgdratun Tt Raady T1i = = i i o8 Tongdnniu Tosk Rty
210 Singpng Mer Prstremanc Rty i i 410 Sinppng Mater Prrtremancn —
- s : i
]
B
3 £ |
] . I 3
1
]

rion . Aeeien
e

= Lami [ =T = [reese—

| S 1 | S P e

Vi du vé két quad thir nghiém
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M T C

BONG CO MINI

Thir nghiém dong co’ mini

Viéc xac dinh c4c dic tinh hoat déng clia dong co dAn dong véi kich ¢ mot ddi gang tay, c6 do 1on
clia cong suat danh dinh tir 0.5 dén 1 W, kho c6 thé thuwe hién dwoc bang cdc phwong phap thong
thwong. Khi thir nghiém cac dong co nhw vy, khéng c6 bat cir lwec bén ngoai nao dwoc tac dong 1én
déi twong thir nghiém. V&i lwc ké gia toc cua MEA, diéu dé la cé thé. C6 mot loat cac rng dung cho

cac dong co c& nho nhw vay.

Quy trinh thir nghiém ddng co dan dong cho phép danh gia cac dic tinh tinh va dong hoan chinh,
chi trong vai giiy. Hé thong thir nghiém cho dong co dan dong cung cip cho nha san xuit va/hoac
nguoi dung tat ca nhirng thir ma ho muon biét vé dic tinh cia dong co cia ho, ngoai viéc thir
nghiém do bén tai mét di€ém tai xac dinh. V&i phwong phap nay, mot dong co dwoc ting toc tw do
tlr trang thai dirng dén toc d6 khong tai. Tai trong chi la quan tinh cta réto riéng cua no. C6 mot
quy trinh rit don gian dé xac dinh mémen quan tinh.

MAIN FEATURES ====> CAC TiNH NANG CUA MANI

Dong dién, dién ap va téc do theo thoi gian dwoc do bﬁpg khodng micro gidy. Thong thwong, toc do
sé duwgc duoc do theo thoi gian, trong giai doan tang toc va gidm tdc, bang mot cdm bién c6 do
phan gidi cao, n6i v&i truc dong co. Thoi gian thit nghiém twong rng véi thoi gian can dé tang toc

Equipment

DPéng co 1 W dworc thir nghiém bang
va giam téc dong co. Diéu nay c6 nghia chi la vai gidy v&i dong co nho hon, va vai phan cia giay voi IDS

dong co siéu nho. Mot diém déc biét trong phwong phap cia MEA d6 1a kha nang dong thoi 1ay vo

s0 gia tri doc dwoc dong bd trong khoang thoi gian ps, va danh gia chiing theo ddc tinh cu thé, véi sy tro gitp ctia phan mém hién dai.
Ngoai ra, chi trong vai gidy, mot bdo cao thr nghiém cu thé ctia dong co sé dwoc tao dwdi dang biéu do va bang, chira cac dw liéu chung,
cung v&i ky hiéu cuia cong ty va dong co.

MEA mang dén cho ban moét giai phap t6i wu, dwoc biéu thi nhw bén dwdi, trong két qua thir nghiém cia mot dong co siéu nho 0.65 W.

Panh gia két qua thir nghiém

Cac biéu d6 sau day cho thiy cac phép do da thwc hién vé cac dic tinh tinh va dong trén mét dong co 12 VDC, véi cong sudt dau ra danh

dinh 0.65 W:
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Hiéu sudt so véi Téc dé

CONG TY TNHH THIET Bl DO LONG VA KIEM NGHIEM

www.mtc.vn

Téc do so véi Mémen xodn cuia tén thdt co hoc (Lwc ma sdt va

Théng gié)
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UY TiN - CHAT LUONG - DICH VU TGT NHAT - w-‘.}f /%’

Coéng ty TNHH Thiét bj Do lwdng va Kiém nghiém ( Goi tat 13 MTC ) dwoc thanh 1ap tor ndm 1995.
Tl d6 dén nay Cong ty MTC ludn la mét trong cgc cong ty dan dau trong linh vwe cung cap cag
thiét bi khoa hoc, do lwong va thir nghiém co chéat lwvgng cao cua cac nha san xuat noi tiéng thé
glé’l\}rtoxng tat ca cac linh viee Dién, dién te, méi treong, Hoa — Sinh, Co — Ly — Xay dwng, Phéng
xa, Y te, ...

“Uy tin, chat lwgng va dich vu t6t nhat” ludn la kim chi nam cho phwong cham hoat dong cia Cong
ty . V&i mot ddi ngu kz_thué_t bao %ém cac ky sw, thac sy dwoc dao tao chuyén nganh va cac cong
tac vién cao cap co nhiéu kinh nghiém phuc vu khach hang trong viéc :

+ Tw van lwa chon khai thac va st dung thiét bij.

+ Dam bao 1ap dat, hiéu chinh va huwéng dan s dung.

+ Dam bao bao hanh, stra chivra bao tri thiét bi.

Cong ty MTC han hanh dwoc don chao va hop tac véi Qui khach hang.

CONG TY TNHH THIET Bl PO LUONG VA KIEM NGHIEM
(MEASURING AND TESTING EQUIPMENT COMPANY LIMITED)

Web Tel Tru s& chinh
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