NGHIEN CUU - TRAO DOI

NGHIEN Cl’U ’'NG DUNG MO HINH AO TRONG CAI THIEN DAP
PNG DONG LUC HOC VA HIEU SUAT CUA MAY EP THUY LUC

RESEARCH ON THE APPLICATION OF VIRTUAL MODELS IN IMPROVING THE
DYNAMIC RESPONSE AND PERFORMANCE OF HYDRAULIC PRESS MACHINE

Vii Pinh Hai', Ho Triét Hung?
'Khoa Co khi, Trueong Pai hoc Cong nghé Sai Gon
2Khoa Co khi, Truong Pai hoc Bach khoa, Pai hoc Qudc gia TP. H6 Chi Minh

TOM TAT

Bai bao nay sé tdp trung vao viéc nghién cieu dung mo hinh ao trong viéc cai thién dap vng
déng liee hoc va hiéu sudt ciia may ép thity lc. M6 hinh hé thong dwoc xdy dung trén phan mém
Amesim. Mot hé lhéng thuy luc trén may ép co nhiéu wu diém duwoc dé xudt, dwoc mé hinh héa va
mé phong. Bén canh dé thi hé thong thity lwc dé xudt nay ciing dwge xdy dung thanh mot mé hinh
vdt Iy va tién hanh thiee nghiém cing cdc thong sé6 nhw mé hinh mé phong. Két qua mé phong va
thuwe nghiém cho thdy cé sw twong dong véi nhau va déap g dwoc trong viée hé tro  thiét ké nham

cai thién dap vng dau ra va hiéu suat cua hé thong.

Tir khoa: M6 hinh thiyy luc do; Hé thong thiyy luc trén mdy ép,; Cdi thién hiéu sudt ciia mdy
ép thuy lyc.

ABSTRACT

This paper will focus on studying the use of virtual models in improving the dynamic response
and performance of hydraulic presses. The system model is built on Amesim software. A hydraulic
system on a press with many advantages has been proposed, modeled and simulated. Besides, this
proposed hydraulic system is also built into a physical model and conducted experiments with the
same parameters as the simulation model. Simulation and experimental results show that there
are similarities and are satisfactory in supporting the design to improve the output response and

performance of the system.

Keywords: Virtual hydraulic system model; Hydraulic system in press machine; Improve

hydraulic system performance.
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1. GIOI THIEU

H¢ thong thiy luc dugc Gmg dung rat
phd bién trong cic nganh cong nghiép. Tuy
nhién, han ché cua hé théng thuy luc la ton that
nang luong 16n [1,2]. Nguyén nhan 1a thiét ké
cong suét chua phi hop dan dén nang luong du
thura 16n, lang phi nang luong, sinh nhiét trong
hé thong va 1am ting chi phi trong van hanh san
xuét [3]. Dé cai thién nhimg van dé nay, nghién
ciru dé& xuat mot hé théng thuy luc co nhiéu
wu diém. Hé thong c6 sir dung hé théng van
servo diéu khién xi lanh dong thoi két hop véi
hé thong bom bién ddi luu luong. Bom thuy
lue duoc diéu khién c6 kha nang thay doi ning
luong dau vao phu hop véi nhu cau nang luong
ctia hé théng. Han ché ning luong du thira phat
sinh trong hé théng. Do d6 s& cai thién duoc
hiéu suét ciia may.

2. HE THONG THUY LUC PE XUAT
2.1. Mach thay luc

Hé théng dé xuat duoc trinh bay trong
Hinh 1. Hé thong str dung mot xi lanh tac dong
kép dugc van hanh bédi van servo 4/3. Bom
ngudn thiy lyc trong hé thong 14 loai bom bién
d6i Iuu lugng bang cach thay doi van toc quay
ctia truc bom thong qua viéc diéu khién dong
co servo AC. Ap suit hé thdng duoc gidi han
boi van tran RV. Hé théng c6 trang bi cac cam
bién nhu: Cam bién vi tri hanh trinh piston, cam
bién ap sut, cam bién dong dién va dién ap cia
dong co AC servo. Kiém soat, diéu khién va
thu nhan dit liéu hé théng ding may tinh thong
qua card giao tiép Ni-6002.

preaa
LRTE

s el b

= .
“m_;,_" ridl 1= = .“ T.n"u.'
. - |16 ALY

4  EETVRERE
i

pugi

Pragotiessl
s vakv

Hinh 1. Hé thong thity liec dé xudt

Chién Iugc mo phong hé thong 1a tién
hanh mé phong véi céc truong hop voi cac
dang tin hi€éu vao khac nhau, nhu: Dang Step,
dang Sine va dang Ramp. Dong thoi, két hop
véi 2 ché do hoat dong cua bom 1a ¢ ché do ¢o
luu lwong ¢ dinh va ché d6 c6 luu lugng bién
d6i theo nhu cau hé théng nhiam dé so sanh dap
mg dau ra va hiéu suat hé thng.

2.2. Xay dung md hinh do ding phin mém
Amesim

Dé xem xét tinh hi¢u qua trong viéc cai
thién dap ung dong luc hoc va hiéu suét nang
lugng cua hé théng, mot md hinh do dugc xay
dung trén AMESim va dugc trinh bay trong
Hinh 2. Cac thong sd cia mo hinh duoc mo
ta trong Bang 1, cac thanh phan nay dugc mo
hinh hoa duya trén cac thong s va diéu kién nhu
sau:

- Bom thuy lwc: M6 hinh cia bom thuy
lyc dugc mo ta trong Hinh 2, trong d6 bom
dugc dan dong bang dong co AV servo. Bom
c6 thé tich riéng 1a 5,8 cm*/rev. Hiéu suét thé
tich va hiéu suét co hoc ctia bom phu thude vao

toc do ctia bom va ap suit khac bom. Trong &
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luan van nay, cac gia tri hiéu suét co va hiéu
suat thé tich cta bom thay ddi theo cac khoang
(0.7-0.9) va duogc ap dung dudi dang dau vao
trén phan mém AMESim.

- Xi lanh thuy lyc: Mo hinh cua xi lanh
thuy luc dugc xay dung dya trén kha nang nén
ctia mdi chét thuy lyc trong cac budng cua xi
lanh, trong AMESim mo6 hinh dugc st dung va
cac thong sé duge mo ta trong Bang 1.

- Van thuy hee: D61 voi hé théng thuy
luc duge dé xuét nay thi van dugc dung la loai
van servo 4/3 ¢6 tm giira dong dung dé didu
khién chuyén dong ctia xi lanh. Luu luong qua
voi phun cua bd khuéch dai thuy luc duge tinh
bang cong thic sau [11]:

0=C,4. /%|Ap|-si gn(8p) (1)

Trong dé: Q: Luu luong qua 16 (m?/s);

Puong ong thiy lic:

M5 hinh éng thay lyc chiu nén va ma
sat duoc str dung trén phin mém AMESim, véi
chiéu dai va duong kinh cia 6ng thay doi tiy
thudc vao vi tri duoc két ndi.

Mo hinh nang lwong:

Ham ning lugng dan dong bom duoc
xac dinh bang phuong trinh (2):

B30
E,=] Tl )

Ham nang lugng trén truc ra cua xi lanh
dugc xac dinh bang phuong trinh (3):
E, =["|For (3)

Hiéu Suat n trong khoang thoi gian [t,
t,] dugc xac dinh bang cong thire (4):

j‘: P, (t)dt _E
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HE TRGNG THIY LIFC BEF XUET

Hinh 2. M6 hinh trén AMESim ciia hé thong
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Bdng 1. Théng s ciia hé thong:

Stt Thiét bi Théng sb Gia tri Pon vi
Thé tich riéng (V) 5.8 cm’/rev
Hiéu suat thé tich & ché d6 bom ) -
Phu thudc toc do
Hiéu suét co ¢ ché do bom va dp suat
| Bom t.hﬂy lyc —
Daikin MEO7 | ey suét thé tich & ché o dong ,
co Phu thudc th do B
- - va ap suat
Hiéu suat co ¢ ché do dong co
Luc quan tinh 0.012 kg.m?
) Van servo thiy Téc d6 luu lwong danh nghia 1073 m’/s
lye- MOOG D633 | 1y, gian +40 ms
Puong kinh xi lanh D 10.1072 m
Puong kinh piston d 3.2.103 m
Hanh trinh 16n nhét 0.15 m
Giam chén budng A 5.107 m’
Giam chan budng B 5.107° m’
3 )%r/g}_l,;hl%}é_hlrg 0_ Hé s6 1o ri 107 m?/s/bar
Khoi lugng 5 kg
Ngoai luc 50 kN
Hé s6 ma sat nhét 0.1 N/(m/s)
Luc Coulomb 250 N
Luc ma sat 100 N
4 Tinh dan h6éi | DY cimg 12.10* N/m
Duong kinh 12.8.10°° m
5 Puong 6ng Bulk modulus 8.10° Pa
Chiéu dai 0.5-1.5 m
6 | vangidihandp g < s dat 15 MPa

suét — Yuken RV02
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3. KET QUA MO PHONG

Trong md phong nay, vi tri va van toc
chuyén dong cua piston duoc xem 1a thong sb
dau vao cua hé théng. Ba dang tin hi¢u vao
dugc mo6 phong do 1a dang step, dang sine va
ramp.

- Pap ung dau ra cta hé thong:

Két qua mo phong twong ung voi 3
dang tin hi¢u vao khac nhau dugc thé hién &
hinh 3. Puong mau do thé hién tin hidu vao yéu
cau twong ung v6i 3 dang tin hiéu vao. Puong
mau xanh 13 qui dao chuyén dong dap tng cia
piston trong hé thong. Trong ca 2 truong hop
trong Gmg voi bom c6 luu luong cb dinh va
bom c6 luu lugng bién ddi theo nhu cau cua hé
thong thi dap ung dau ra c6 két qua twong tu
nhau. Nhung vé niang lugng tiéu thu thi ¢ sy
khac nhau. Két qua dugc thé hién & hinh 4 cho
truong hop bom c¢6 vu lugng ¢ dinh va hinh 5
1a cho trudong hop bom c6 luu lugng bién d6i.

T wify vAD DaNG STEPF [mall]
W T SRR Ty WL -STEF [m]

— Tin MU VAD DANG RAMP [m]) [ndl] | & =
W tri pision thily hic - RAMP [m]

X: Tk [5]

Hinh 3. Két qua ddp iing dau ra ciia hé thong

- Hiéu suat ning lugng cta hé thong:

L]

Hil st ribneg Ry breng benh S i Tin e i STEF 1 % [madl]
— iy Pl nng g treng banh 6w nin iy vie GINE 1) % [mdl]

ol | raiu ikt ning irong treng binh S8 v hin i viss RAMP n % [sul]

(T

04—

Hinh 4. Hiéu sudt ning heong tiwong iing véi bom
co lwu lwong co dinh.

Trudng hop bom c¢6 luu lugng cb dinh
¢6 két qua thong ké nhu bang 2.

Bang 2. Két qua thong ké véi truong hop bom c6
lwu lvong ¢6 dinh:

Nang Nang Hu;u
suat
P, lwgng lwgng -
Tin hi¢u vao X an A nang
: dan dong | daura lwong
bom (W) | (W) (%)
1 Step 167,4 10,0 0,59
Sine 167,4 59,27 35.04
3 Ramp 1674 63,75 38,08
= |
l.':I
/

¥: Tima [1]

Hinh 5. Hiéu sudt nang lrong tiwong iing véi bom
co luu lwong bién doi.

Trudng hop bom ¢6 luu luong bién ddi
c6 két qua thdng ké nhu bang 3.
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Bdng 3. Két thong ké véi triong hop bom ¢6 luu
heong bién doi

Nang Nang ngu
suat
;en o lwgng lwgng <
Tin hi¢u vao X an A nang
: dan dong | daura lwong
bom (W) | (W) (% )
1 Step 12,36 10,57 85,5
Sine 98,16 57,53 58,6
3 Ramp | 117,30 63,01 53,7
4. KET LUAN

Qua két qua thong ké, ta nhan thay hiéu
sudt nang trong truong hop hé thdng tng dung
bom ¢6 luu lugng bién doi (Bang 3) 1a tot hon
s0 v6i truong hop hé théng ding bom cé luu
luong cb dinh (Bang 2) cho ca 3 kiéu tin hiéu
vao 1 Step, Sine va Ramp. Cu thé gia tri hiéu
suat dugc cai thién la:

Truong hop tin hiéu vao dang Step:
85,50 -0,59 =284,91%.

Truong hgp tin hiéu vao dang Sine:
58,60 — 35,04 = 23,56%.

Truong hop tin hiéu vao dang Ramp:
53,75 -38,08 = 15,67%

Viéc sir dung md hinh a0 dé mé phong
hé thong thuy thuy lyc d€ xuat néu trén da dem

lai hi¢u qua rd rang va tin cay. Thong qua mo
hinh 40, nguoi thiét ké hé thong dé dang thu
nghiém cac y tuong thiét ké ctia minh nham tim
ra duoc mot hé théng hiéu qua voi cac thong sb
céu hinh thiét bi phu hop ciing nhu giai phap
diéu khién hop 1y trude khi tién hanh ché tao
thiét bi. <
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