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~ UNG DUNG LABVIEW XU Li SO LIEU
VA PIEU KHIEN THIET BI THi NGHIEM XOAN VAT LIEU

USING LABVIEW FOR MEASURING PARAMETERS AND
CONTROLLING TORSION TESTING EQUIPMENTS
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TOM TAT

Bal bao tap trung nghién cwu va dé xudt gidi phdp iing dung phan mém LabVIEW dé ket
néi thiét bi thi nghiém xodn vt liéu the hé cii voi may tinh nham xdc dinh cdc thong 6 va
diéu khién thiét bi; ing dung phdn mém va thiét ké phan cieng phi hap dé giao tlep Véi thiét
bi, bién doi cdc tm hiéu dang twong tu trén thiét bi thi nghiém nhw s6 vong xodn, mé men..
thanh tin hiéu sé dé xir li va hién thi trén may tinh, dong thoi diéu khién hoat dong cua thzet
bi. Ngodi ra, gidi phdp con gop phan gidm chi phi mua sam thiét bi méi c6 diéu khién thong
qua may tinh.

Tir khéa: Diéu khién thiét bi, thi nghiém xoan, hocdelam usb, xir Ii s6 liéu.

ABSTRACT

This article focuses on the solution for measuring parameters and controlling a secondhand
torsion testing equipment; This research has developed sofiware and proposed electrical
scheme to connect measurement equipments to computers and acquire signals from sensors
mounted on the measurement equipments. The acquired electrical signals are processed and
converted into physical values for evaluators such as twisting moment, angle of twist...and
also controlling the equipment. In addition, the proposed solution is low-cost for controlling
measurement equipments.

Keywords: Instrument control, torsion testing, hocdelam usb, data processing.

dac va diéu khién bang cac phan tir dién tir
dé xir 1i trén may tinh thi s& c6 duoc thiét bi
thi nghiém hién dai va chinh xac hon vaéi chi
phi rat thap.

I. PAT VAN PE

Hién nay, trong cac co sé dao tao khéi ki
thudt van con mét so lugng 16n cac thiét bi
thi nghiém xo0an cua Trung Quoc hodc Lién

X6 dd qua thoi gian st dung lau dai va hiu
hét c6 tinh ning thip do co cdu do dac bang
co khi, d§ chinh x4c khong cao va chi thu
dugc rat han ché cac thong sb. Dé dap tmg
yéu cau thi nghiém ngay cang duoc nang 1én
thi viéc tiép tuc su dung thiét bi do khong
con phu hop, tuy nhién, néu loai bé va mua
sam thiét bi hién dai s& gay lang phi va rat
tdn kém. Mat khac, két ciu co khi cta céac
thiét bi thi nghiém co ki thuat cii thuong kha
bén vimng, it hu hong. Néu chi thay co cu do

Mot sb tac gia nude ngoai da nghién ctru tmg
dung LabVIEW cho céc thiét bi thi nghiém
vat liéu, vi dy nhu [']. Tuy nhién, nhiing
nghién ctru ndy tap trung trinh bay ly thuyét
cho cac loai thiét bi thi nghiém vat li¢u noi
chung ciing nhu chii trong vé thuét toan ap
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dung, chua dé cap cu thé dén ki thuat két n6i
cac phan ttr do ludng va diéu khién cling nhu
van dung cho viéc cai tién thiét bi cii. Trong
nude, trudng Pai hoc bach khoa Thanh phd
Ho6 Chi Minh di ché tao thanh cong thiét bi
thi nghiém kéo, nén vat liéu c6 két ndi may
tinh, nhung thiét bi nay dugc ché tao méi
toan bd phan cing, do vay, voi nhitng co s¢
dao tao dang sir dung thiét bi cii chua két nbi
may tinh thi viéc mua sim thiét bi méi va
loai bo thiét bi cii c¢6 thé gay lang phi hoic
kinh phi chua cho phép.

Tt nhiing phan tich trén, chung t6i dé Xudt
gidi phap “Ung dung LabVIEW xtr li so liéu
va diéu khién thiét bi thi nghlem xodn vat
liéu“. Giai phap ndy hudng dén muyc tiéu
nang cao tinh ning cac thiét bi thi nghiém
xo0dn vat liéu cii dang duoc su dung trong
cac co so dao tao béng ki thuat Co — dién tir.
Dong thoi, & ddy ching toi khong chii trong
trinh bay vé Ii thuyét va céc thudt todn da kha
phd bién ciia LabVIEW, ma tap trung nghlen
ctru cac ki thuat ap dung cho viéc két ndi cac
phan tir do luong va diéu khién phu hop véi
muc tiéu nang cao tinh ning cua thiét bi thi
nghiém xodn vat liéu thé hé cil.

IL.NQI DUNG NGHIEN CUU

1. Li thuyét vé xoin vat liéu.

Thanh chiu xoén thuan tuy 1a thanh ma trén
moi mat cat ngang cuia nd chi ton tai mot
thanh phﬁn ndi luc 12 mé men xodn Mz va
tuong tng 13 Gmg suat tiép T:
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Hinh 1: M6 men xoan va wng suat tiép trén mdt
cat thanh chiu xoan thuan tiy.

M6 men xoin M c6 thé dugc xac dinh
qua mo6 men gay xodn M (ngoai luc).

3

Ma mo6 men gay xoan co6 thé tinh duogc tir
cong suat dong co nhu sau:

M= 9740£[N.m]
, n (1)
n: La s0 vong quay cua truc dong co trong
mot phut.

P: La cong sut cua dong co tinh bang kW.

- Trén mit ct ngang thanh chiu xoan thuan
tay chi c6 Gmg sudt tiép:

P 2)
J,: La m6 men quan tinh doc cuc cua mat ct
ngang dbi voi trong tAm mat cat.
p: La khoang cach tir diém tinh ng suét toi
trong tam cua mat cat ngang.

Tir (2) va hinh 1: Ung suét tiép 16n nhét
tai diém ngoai cung ciia mat cat ngang (p =
R):

T =MZR,détJ—P=W

max < P
P

la m6 men chong xodn cia mat cat ngang,
ta co:

j— MZ
W, (3)
Dai voi mat cat ngang hinh tron
4 3 3
T
4)

2 Két ndi phan tir do lwong, diéu khién

a. Po lwong thong so két qua thi nghiém
Gia tri vat li cua thi nghiém xoan vat liéu
la bién dang (chuyén vi) xoay, trudc hét can
duogc thu thap bang cam bién tuong img. Sau
d6 dua trén dac tinh cua moi cam bién duogc
ghi trong datasheet dé tinh chinh xac gia tri
vat li ma cam bién da chuyén sang tin hi¢u
dién.

Cam bién do goéc xoan c6 thé su dung
Encorder hodc bién trd nhiéu vong, tuy
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thudc vao thiét bi thi nghiém xoan hién tai.
Tin hiéu goc xoan dugc dua vao may tinh
thong qua giao tlep ngoal vi, cu thé 1a card
do luong va diéu khién va quy doi boi cac
thuat toan ctia LabVIEW dua trén datasheet
ctia ting loai cam bién.
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Hinh 2: So do ket noi cam bien do goc xoan.

Sau khi ¢6 gia tri goc xodn, dua trén co sO
li thuyét vé xoan thuan tay da trinh bay &
trén, chuong trinh tinh todn véi phan mém
LabVIEW s& dua ra dugc cac gia tri mo men
xodn, tng suat tiép...tuong Gmg cla toan bo
qua trinh thi nghiém. Trong do, ta c6 thé thu
dugc nhitng gid tri cuc dai hoac gia tri tai
thoi diém mau bi pha huy. Pay 1a nhimg uu
diém ma thiét bi cii do luong bang co khi
khong c6 dugec.

2. Két ndi may tinh diéu khién thiét bi thi
nghiém

Thiét bi thi nghiém xoan thé hé cii thuong
dugc diéu khién thong qua cic nut nhin
dong, ngit ro le ngudn dong luc. Do do, giai
phap don gian dé diéu khién trén may tinh
thong qua giao dién cia LabVIEW la thiét
ké mach ro le dién tar dé thay thé nt nhan
trén may, nhu so do sau:

Ro le dién tir diéu

khién trén may tinh
4
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Hinh 3: So do nut nhan trudc va sau khi co
mach ro le.

Dbi voi cac nat van ting giam cac thong sd
dau vao cua qué trinh thi nghiém, ta c6 thé
diéu khién bang dong co dién mot chidu dé
thuc hién thao tac nay.

Hinh 4: Str dung déng co DC diéu khién qud
trinh thi nghiém.

Thong qua 1ap trinh diéu khién dong co trén
phan mém LabVIEW, ta hoan toan cé thé
thuc hién dong, mo van co khi b.':ing cac thao
tac trén giao dién may tinh. Pong co duoc
diéu khién trén giao dién chuong trinh thong
qua cac mach nhu so d6 sau [1]:
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Hinh 5: So' do diéu khién dong co.

3. Ap dung cho thiét bi thi nghi¢ém xoin
KS cua Lién X6 cii

a. Cai tién Do lwong va xir li thong so két
qua thi nghiém xoéin

Thiét bi xodn K5 ctia Lién X6 thé hé ci,
hién dang duogc sir dung kha phd bién trong
cac co s¢ dao tao, co co céiu do dac bang co
khi va hoan toan chua két ndi may tinh. V0’1
thiét bi nay, ta chi thu dugc sO vong X04n
dén khi mau dut, cac thong sé khac ngudi
lam thi nghlem pha1 tu tinh toan xéc dinh.
Gia tri sO vong xoan nay khi do bang co khi
thi s& ¢6 sai sd do céac chi tiét cii bi mon,
do rung dong...va nhiéu nguyén nhan khac.
Bén canh d6, thiét bi thi nghiém chua két ndi
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may tinh s& han ché kha ning theo ddi, xr li
cac thong s0, ket qua khong luu lai duge mot
cach da dang bang do thi, bang...
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Hinh 6: Thiét bi thi nghiém xodn K5 chura két
noi mdy tinh.

Thi nghiém trén thiét bi xodn K5 duogc thuc
hién dén khi mau dat, va sd vong xodn bién
dang cta mau 1a kha 16n, do d6 dé cai tién
cong cu do bang co khi cta thiét bi cii, ta c6
thé do goc xoan bang Encorder:

Hinh 7: Gan Encorder do géc xodn.

Ta st dung card hocdelam usb 9090 theo so
dd d trinh bay & phan trén. Gia tri goc xodn
tire thoi do duoc bang Encorder, thong qua
1ap trinh LabVIEW s& tinh dugc van tdc goc
xodn bién dang cua miu. Po dac trén thiét
bi, xac dinh duoc ti sb truyén tu truc dong
co dén truc ngam kep mau la: €=12,9. Tu
cong thuc xac dinh m6é men trén truc dong
co (1), voi cong suit dong co cua thiét bi th1
nghiém xodn K5 1a 1kW, ta c6 md men xodn
ndi luc trén mat cit thanh M la:

M, = M.c = 97401 & = 9740

n n, (6)

V6in la s6 vong xodn cua mau.
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Twr cong thuc (6) ta thay Dé tinh toan dugc
cac thong s6 m6 men xoan u:ng sudt tlep cua
qua trmh thi nghlem xo0dn, can xac dinh s6
Vong X04n nx ctia mau thong qua Encorder.
Két qua thi nghiém dugc thé hién bang do
thi nhu sau:

MO MEN Mz (N.m) (NG SUAT TIEP
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Hinh 8: Do thi mé men xoan va wng sudt tiep
sau khi ket noi may tinh.

Nhu vay, ta hoan toan cé thé két ndi may
tinh va do ludng cac thong sb thi nghiém cho
thiét bi dé thu duoc cac thong sé da dang
hon, d¢ chinh xac cao hon, voi phﬁn tor do
ludng gia thanh thap va kha thong dung.

b. Cii tién diéu khién qua trinh thi nghiém
Thiét bi thi nghiém xodn K5 dugc diéu
khién thong qua cc nit nhan dong, ngat ro
le nguén dong luc. Pbi véi cac nat nhan nay,
ta c6 thé thay thé bang mach ro le dugc didu
khién trén may tinh nhu sau:
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| f Cag ro-le

Hinh 9: Céc nut nhan trén thiét bi. Hinh 10: Céc ro le dién tir.

Céc‘ro le s& dugc diéu khién dong, ngét bang tinh (card hocdelam usb 9090) thong qua
nguon 5V nho str dung card giao ti€p mdy cac Switch (SW) nhu sau [1]:
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Hinh 11: Mach giao tiép mdy tinh diéu khién cdc ro le.

CHUONG TRINH THi NGHIEM XOAN VAT LIEU
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Hinh 12: Giao dién chwong trinh thi nghiém xodn trén mdy tinh.
Nhu vay, sau khi giao tiép voi may tinh thi  thiét bi trén giao dién chuong trinh va hoan
ngudi lam thi nghiém thyc hién didu khién toan khong phai thao tac nhan nut trén thiét
bi.
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IIL. KET LUAN

Giai phap xay dung hé thong dit liéu va diéu
khién, hién dai hoa thiét bi xoan vat liéu
trinh bay ¢ trén da dat dugc nhitng diém
manh chu yéu sau:

- Thiét bj thi nghiém hoat dong tin cdy hon,
thu thap dugc nhiéu thong s6 va hién thi da
dang bang so, do thi, bang...trén giao dién
may tinh.

TAI LIEU THAM KHAO

7

- C6 dd chinh xac cao hon so vé6i co cdu do
bang co khi cua thiét bi cii.

- Gi4 thanh thap, tiét kiém dugc chi phi mua
sam thiét bi mai.

Két qua nghién ctru hoan toan c6 thé mo
rong ap dung cho cac co so dao tao khoi
nganh ki thuat.
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