Ky thuat — Céng nghé NGHIEN CUU TRAO POI

NGHIEN CUU CHE TAO VA SU DUNG
BANG THU THUY LUC TRONG DAO TAO TAI HUBT

Nhom nghién ciru *

Tém tat: Bang thur thuy luc thé tich 1a thiét bi dé kiém tra, thir nghi¢m cac phﬁn
tir thuy luc trong hé thdng truyén dong thuy luc thé tich. Trong cac co s& gido duc,
bang thur thuy luc dugc stir dung dé thuc hién céc bai thuc hanh, thi nghiém cho sinh
vién. Trong cac co sd bao dudng, stra chita, bang thir thuy luc duoc ing dung dé
kiém tra, danh gia cac phan tir thity luc trude va sau qua trinh sira chita, bao dudng.
Bai viét trinh bay mot so két qua nghién ctru vé viéc ché tao bang thir thay luc thé
tich, tng dung bang thir thily luc thé tich dé thuc hién cac bai thuc hanh, thi nghiém
cac mon hoc vé thuy luc, khi nén va ting dung bang thr thuy luc dé kiém tra, danh
gi4 trinh trang k¥ thuat ctia cdc phan tir thity luc thé tich trén 6 6.

Tir khoa: Bang thir thuy luc thé tich, phan tir thity luc.

Abstract: Volumetric hydraulic test bench is a device to check and test hydraulic
elements in volumetric hydraulic transmission systems. In educational institutions,
hydraulic test benches are used to perform practical exercises and experiments for
students. In maintenance and repair facilities, hydraulic test benches are used to check
and evaluate hydraulic elements before and after the repair and maintenance process.
This article presents some research results on manufacturing volumetric hydraulic test
benches, applying volumetric hydraulic test benches to perform practical exercises and
experiments in subjects on hydraulics, pneumatics and applying hydraulic test benches
to check and evaluate the technical status of volumetric hydraulic elements on cars.

Keywords: Volumetric hydraulic test bench, hydraulic element.

1. Pit van dé

Hé thong truyén dong thuy luc thé
tich 1a hé thdng truyén dan st dung chat
long 1am khau trung gian dé chuyén co
ning. Trong hé théng truyén dong thuy
Iirc thé tich, dau vao 1a bom thuy luc co
nhiém vy bién ddi d6i cong co hoc cia
may dong luc thanh cong suat thuy luc,

....................................................................

thong qua cic cac phan tir thily luc (cac
van, duong 6ng) cong suit thuy luc duoc
dua t6i dau ra 1a co cau chip hanh (dong
co thuy luc, xy lanh thay luc) dé chuyén
dbi thanh céng co hoc.

Trang thai ky thuat ctia cdc may
thuy luc, cac phén tr thuy lyc dugc danh
gia boi cac thong sb ky thudt cia cac

* Nhom nghién ctru, Khoa Co dién tir va O t6, Truong Pai hoc Kinh doanh va
Cong nghé Ha Noi, gom: ThS. Pham Vin Trong, ThS. Luu Tuén Hai, TS. Nguyén Vin
Mién, ThS. Lé Thi Hoang Linh, Nguyén Hoang Anh va Ninh Quang Cudng.
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Hinh 1.1. So' @6 bién d6i niing luwong ciia hé thong truyén dong thiy hre thé tich

may thuy luc, phan tir thay lyc khi van
hanh. C6 2 phuong phap dé xac dinh
cac thong sb k¥ thuat ctia cac may thiy
Iirc, phan tir thay luc 12 phuong phap do
truc tiép va phuong phap do gian tiép
(tinh toan 1y thuyét can cur theo thong
s6 két cau).

Pé do, kiém tra danh gia cac may
thity lyc, phan tir thiy luc can st dung
cac bang thu thuy luc chuyén dung. Cac
bang thtr hién nay trén thi truong déu 1a
cac bang thir cong suat 1on sir dung cho
cac may cong trinh va cé gia thanh cao,
cac bang thir cho phan tir trong hé thng
truyén dong thily luc thé tich trén 6 to
hién chua co trén thi truong.

Trong chuong trinh dao tao cua
nganh cong nghé¢ ky thuat 6 td6 co cac
mon hoc vé truyén dong thury luc va khi
nén, noi dung cac moén hoc mai chi thuc
hién dugc cac nghién ctru 1y thuyét, chua
c6 cac bai thuc hanh thi nghiém dé kiém
ching su hoat dong cua cac may thuy luc
thé tich thuc té dugc bd tri trén xe.

Vi vay, dé phuc vu cho viéc thuc
hanh cac mén hoc vé thuy luc, khi nén

trén 6 t0, can xay dung mot bang thir thuy
luc dé khao nghiém cac thong sb k¥ thuat
trong hé thong truyén dong thuy luc thé
tich trén 0 t6. Ngoai ra, bang thu thuy luc
c6 thé duoc hoan thién dé thuong mai
hoéa trén thi truong, cung cip cho cac don
vi bao dudng, sua chira 0 t0.

2. Phuong phap khao nghiém cac
thong s6 ky thuét ciia hé thong truyén
dong thiy luc thé tich trén 6 to

Trén 6 t6 hién nay, cac hé thong thuy
luc chinh dugc st dung 1a h¢ théng thuy
luc thé tich kiéu mach hé. Thanh phan
chinh cta hé thong bao gdbm co cdu bién
d6i co ning thanh 4p nang (bom thuy lyc,
xy lanh thay luc), cac van diéu khién (van
phan phdi, van tiét luu, van an toan) va
co cdu chuyén d6i 4p nang thanh cong co
hoc (xy lanh thuy lyc). Cac may thuy luc
thé tich chinh trén 6 t6 1a may thay luc
canh gat kép, may thuy lyc r6 to piston
huodng truc, mat thuy luc banh rang. Cac
may dugc st dung trong hé théng tro luc
lai, hé théng nhién li€u, hé théng nang ha
budng 14i, thung xe dong vai tro 1a bom
thuy luc.
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Hinh 2. 1. Két cAu bom thiy lyc thé tich thuwong sir dung trén 6 to
a. Bom canh gat kep

b. Bom ro to piston huong truc

c. Bom banh rang an khop ngoai

Trong hé théng, bom thily thity luc
luc hat dau thuy luc tir thung chua va
s& cung cip dau co ap sudt cho cic bd
truyén dong nhu xi lanh thiy luc thong
qua cac van. Sau khi truyén t6i thiét bo
truyén dong, chét long s& dugc dua vé
thung chira va sau d6 bom s& liy dau
thary lyc tir thing chtra thong qua cong
dau vao. Qua trinh nay sé& lién tuc trong

qua trinh van hanh cic bd truyén dong
thuy lyc. Trong qua trinh van hanh, cac
thong s6 vé ap suit, luu luong 1a cac
thong s6 k¥ thuat chinh quyét dinh kha
nang van hanh cua hé théng. Do do, dé
kiém tra, danh gia hé thong truyén dong
thuy luc thé tich trén 6 t6, can do kiém
tra dugc gia tri ap suét, luu luong tai vi
tri may thuy Iyc, cdc van va co cau chép

ﬁ Q’%@

Hinh 2. 2. Vi tri do thong s6 ky thuat hé thong tro luc 14i thiy luc
1- Vi tri do dp sudt lwu heong dau vao xy lanh sau van tiét heu khi quay vong phdi
2- Vi tri do dp sudt lwu heong dau vao xy lanh sau van tiét luu khi quay vong trdi

3- Vi tri do dp sudt heu heong ciia bom thity luc

Bdng 2.1. Phwong phap do true tiép tai hé thong truyén dong thiy luwc

Gia tri

Phuong phap do

Luu lugng riéng

Str dung phuong phép tinh

Luu luong cong tac

Cong suat bom

Str dung luu lwgng ké ki€u canh xoan hoac cam bién luu lugng
Do toc d0 quay va mé men xoan

Cong suat dong co

Do toc do quay va md men xoan

Ton that ap suat

Do ap suat dau vao, dau ra va tinh
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hanh.

3. Thiét ké, ché tao, bing thir thiy lwc
khio nghiém cac thong s6 ky thuit ciia hé
thong truyén dong thity lwe thé tich

Bang duogc thiét ké nham muc dich
mo ta nguyén 1y, do kiém tra cac théng s6
ky thuat ctia may thay luc thé tich duoc
su dung trén 6 t6; phuc vu cho cac bai
thuc hanh, thi nghiém cua cac mon hoc
vé thuy luc va khi nén; phuc vu cho muc
dich nghién ctru cac vé hé théng truyén
dong thuy luc va khi nén cta giang vién
va sinh vién nganh CNKTOTO; hd trg
viéc kiém tra cic may thuy luc trén 6 t6
sau khi bado dudng, stra chira.

-

Hinh 3.1. Phwong 4n thiét ké bing thir
thuiy luc ky thuat cua

Bing thir thity luc duoc bd tri 1 hé
thdng truyén dong dé kiém tra, van hanh
bom thuy luc, 1 hé thong truyén dong dé
kiém tra, van hanh dong co thuy luc, cac
may thuy luc duoc lip ghép dong thoi
trong bang thir. Hé théng truyén dong
duge s dung ké kiém tra 1 may thay
Iuc tai 1 thoi diém. Céac khoa trén duong
6ng duogc sir dung dé chuyén dbi khi van
hanh céc loai may thuy luc.

Bang thur thuy lyc st dung 1 dong co
dién dé dan dong 3 may thay lyc. May
thity luc duge dan dong bang bo truyén
dai. Trong qua trinh thtr, bom thuy lyc sé
dugc dan dong bang cach thay doi vi tri
lap ghép dai gitra cac may. Pong co dién
duoc dat trén gia va co thé thay doi khoang
cach truc dong co va truc may thuy luc,
thuan tién cho viéc diéu chinh, cing dai.

Sau khi thiét ké, bd tri cdc thanh
phan trén phan mém 3D, tién hanh ché
tao va lap dit cac thanh phan cua bing
thir thu ]

Hinh 3.2. Bang thir khdo nghiém thong
s6 k¥ thuit ciia hé thong truyén dong

thity lwc thé tich
Théng so Gia tri
Dién 4p su dung | 380VAC
Ap suat 0-100 bar
Luu luong 0-10 m*/h
Kich thudc 1500 x 580 x 1540 (mm)

(dai x rong x cao)

Khao nghiém thong so
bom thuy luc

Khao nghiém thong s6
dong co thuy luc

Khao nghiém thong s6
van thuy luc

Khio nghiém diéu
chinh tdc d6 khau dau ra
bang van tiét luu

Tinh nang cua
bang thur
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3.2. Khao nghiém danh gia

3.2.1. Khao nghi¢ém dic tinh luu
lugng may thay luc

Pé danh gia trang thai k¥ thuat cua
bom thuy luc, tién hanh so sanh dic tinh
lwu lwong 1y thuyét va dic tinh luu luong
do trén bang thu. Bom thuy luc khao
nghiém la cac loai bom thuy luc thuong
duoc st dung trén 6 t6 1a bom canh gat
kép, bom banh rang an khdp ngoai, bom
10 to piston hudng truc. Bom dugc khao
nghiém trong dai toc d6 0-4500 Vg/P.

a. Khao nghiém bom canh gat kép

Pic tinh 1y thuyét:

a, r ¢ b, 2

Hinh 3.3. So' @6 tinh toan bom

Pic tinh luu luong 1y thuyét cua

bom dugc xac dinh boi:
(r2_1p1) - 6z
Qi = qo-n = 2bn[m - (rf-r2) I —

Trong do:

d,: Thé tich cong tac

n: Toc do bom

Khao nghiém trén bang thu:

Trén bang thir, tién hanh dong mo
céc khoa nhu hinh 3.6 dé khao nghiém
chét d6 bom canh gat.

Sau khi tinh toan 1y thuyét va thu
nghiém trén bang thir, két qua thu duoc
dac tinh luu lugng ctia bom canh gat nhu
hinh 3.7.

NGHIEN CUU TRAO POI
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Hinh 3.4. So' d thir ché dd bom canh gat

Hinh 3.5. Dic tinh luu hrong Iy thuyét
va thye té ciia bom canh gat

Tir d0 thi ddc tinh 1y thuyét - thuc
nghiém c6 thé thay, luu luong 1y thuyét
1a duong tuyén tinh. Luu lugng thuc
nghiém c6 gid tri nhé hon gia tr1 luu
luong 1y thuyét va ting 6n dinh khi thay
doi toc do bom.

b. Khao nghiém bom banh rang an

khop ngoai
béc tinh 1y thuyét:
1 2 3
P.I! PH
v TAS _Ec.- ay/ [
Ko, =t
b, )
b;
Q°
M

Hinh 3.6. So 46 bom banh ring in
khop ngoai
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Pic tinh lwu luong 1y thuyét cua
bom duoc xac dinh boi:

Q =2m.D.m.b.n = 2m.z.m?.b.n

Trong do:

t: budc rang; t = nD/z = m.n

m: module banh rang

z: s6 rang cta banh ring

D: duong kinh vong chia;

D=m.z

b: bé rong ring

n: toc do quay

Khéo nghiém trén bang thu:

Trén bang thir, tién hanh déng mé
cac khoa nhu hinh 3.9 dé khao nghiém
chét a6 bom banh rang an khép ngoai

K1 K2 K3 K4 |K5| K6 |K7| K& |K9| K10
BONG| MO | DPONG | PONG | MU | PONG | MO | PONG | MO | DONG

Hinh 3.7. So' @6 thir ché dd bom banh
rang an khop ngoai

Sau khi tinh toan 1y thuyét va thi
nghiém trén bang thtr, két qua thu dugc
dac tinh luu lugng ctia bom banh rang an
khép ngoai nhu hinh 3.10

200 1005 100 000 IN00 MO0 3800 4000 S300

Hinh 3.8. Dic tinh luu lwong 1y thuyét va
thuc té ciia bom banh ring in khép ngoai

Ky thuat — Céng nghé

Tir d6 Tir d6 thi dic tinh 1y thuyét -
thuc nghiém c6 thé thiy luu luong thuc
nghiém c6 gid tri nho hon gid tri luu
lugng 1y thuyét va ting giam khong 6n
dinh khi thay ddi téc d6 bom.

c. Khao nghiém bom ro to piston
huong truc

Dic tinh 1y thuyét:

di

Y

Hinh 3.9. So' db tinh todn bom rd to
piston huwdng truc

Dic tinh luu luwong 1y thuyét cua
bom duoc xac dinh boi:
Qlt=z—S—Ak.n=g—1rd,%—rrs—tga.n

Trong do:

z: sb xy lanh

A,: Tiét dién xy lanh

Khéo nghiém trén bang thu:

Trén bang thi, tién hanh dong mo
céc khoa nhu hinh 3.11 dé khao nghiém
chét d6 bom 6 to piston hudng truc

Kl | K2 Jes]ke | B35 [ ®e [ET| Kf [R9 ] Kio
DONG | DONG| MO | MO | DONG| DONG | MO | DONG | MO | DORG

o ES A T

Hinh 3.10. So @0 thir ché d§ bom ré to
piston hwdéng truc
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Sau khi tinh toan 1y thuyét va thu
nghiém trén bang thir, két qua thu dugc
dac tinh luu luong cua bom r6 to piston
hudng tryuc nhu hinh 3.13

Hinh 3.11. Péc tinh luu lwgng

1y thuyét va thue té ciia bom rd to
piston hudéng truc

Tir d0 thi dac tinh 1y thuyét - thuc
nghiém c6 thé thidy luu luong thuc
nghiém co6 gid tr1 nhé hon gia tri luu
luong 1y thuyét va ting 6n dinh khi thay
ddi tdc d6 bom. Trong khoang toc do
tur khoang 1500-4500 Vg/p, gia tri luu
luong thyc té va 1y thuyét c6 do chénh
1éch 16m. Luu luong thyc té va 1y thuyét
cua bom co6 gia tri chénh 1éch 16n do bom
duoc su dung dé khao nghi¢m la bom da
qua st dung, cac chi tiét co khi ctia bom
b1 hao mon trong qua trinh van hanh.

d. Pdnh gid két qua khdo nghiém

T @6 thi luu luong thuc té va ly
thuyét cta co thé thiy luu luong thuc
té ludn c6 xu huéng nho hon luu lugng
ly thuyét ctia bom. Puong dic tinh luu
lugng 1y thuyét co dang 13 mot dudng
thang va luu luong thay doi déu theo
tbc d6. Puong luu luong thyc té thay
d6i khong déu trong khoang téc do thur
nghiém. Su khéc biét giita thuc té va Iy
thuyét co thé 1y giai 1a do ton thét co
khi va tén that ap suat trong hé thong
gay ra.

NGHIEN CUU TRAO POI

3.2.2. Khdo nghiém diéu khién toc
dé khau dau ra bang van tiét leu.

a. Khao nghiém trén bang thu

Trong phép thu, st dung dong co
dién dé dan dong bom canh gat. Dau di
tor bom qua céac van va téi xy lanh thuy
luc. Trén xy lanh thuy luc dit tai trong
tac dung Ién can xy lanh 1a 300N. Tién
hanh khao nghiém diéu khién toc do xy
lanh & 3 ché do: Diéu chinh tiét luu dau
vao xy lanh, diéu chinh tiét luu dau ra xy
lanh, diéu chinh déng thoi tiét luu dau
vao va dau ra.

Trén bang thu thuy luc, tién hanh
dong mé cac khéa nhu hinh 3.14 dé tién
hanh khao nghiém

KI [ K2 [ K3 | K4 [ K5 [ K6 [K7[ K8 | K9 ?iﬁ]
| PONG | BONG | PONG | BONG | DONG | BONG | MG| PONG | DONG | MG |

Hinh 3.12. So' @b ché d6 khao nghiém
diéu chinh toc do khau dau ra

Tién hanh diéu chinh van tiét luu
m¢ trung binh va mé hoan toan trong 2
phép thir diéu chinh tbc d6 khau dau ra
bang tiét luu dau vao va diéu chinh téc
d6 khau dau ra béng tiét luu dau ra; Diéu
chinh van tiét luu & muc trung binh trong
phép thir diéu khién tbc d6 khau dau ra
bang cach diéu chinh két hop van tiét luu
dau vao va van tiét luu dau ra.

b. Tinh todn Iy thuyét

Van tbc dich chuyén cuia can piston
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khi diéu chinh tiét luu dau vao duoc xac
dinh boi:

SpXL
p

Jz.(pb-i'm.ﬁmr'_")
pmD.X.

‘Juf:

SpxL
Van toc dich chuyén clia can piston
khi diéu chinh tiét luu du ra dugc xac
dinh ba1:
° 2‘( PIXIS'SIKI +F)

v SpXL 7
nT.D.X. >

‘Jsz

SpxL

Van téc dich chuyén cta can piston
khi diéu chinh két hop tiét luu dau vao va
tiét luu dau ra duoc xac dinh boi:

+F)

2.(pb-z.£msﬁ'£x1._
pLt.D.X. 5 Dl
V =

LT SpxL
Trong do:
P Ap su.ét khoang trén xy. lanh
S Tiet dién kl}oang trén xi lanh
F: tac dung lén can xy lanh

x: khoang cach m¢ cuia van tiét luu
dau vao

c. Két qua khdo nghiém

Sau khi tinh toan 1y thuyét va thi
nghiém trén bang thir, két qua thu duoc
két qua nhu bang 3.1.

Bdng 3.1. Két qua tinh toan 1y thuyét va khao nghiém diéu chinh toc d§ khau
diura bz"ing van tiét luu

Diéeu chinh toc d¢ khau dau ra bang tiét luu dau vao

Pd mé van tiét luu Thong 50 Luu lwgng qua van (m*/s)| Van toc piston (cm/s)
L Thong s6 tinh toan|7,2*10 3,66
Toi da ~ X X
Thong so thuc t&¢  [6,38*%10°° 3,17
Thong sé tinh toan |2,8%10° 1,42
T binh : :
rung bin Thong s thuc & 6.38%10° 3,17
Piéu chinh téc dp khau diu ra bing tiét lvu diu ra
Pd mé van tiét luu Thong 50 Luu lwong qua van (m*/s)| Van tdc piston (cm/s)
.. Thong s tinh toan 5,6%10° 4,13
Toi da ~ X X
Thong so thyce t& 6,36*10° 3.17
Thong s tinh toan 2,3*%10° 1,69
T binh : :
rung b Théng sb thuc té 2,33%10° 1.58

Diéu chinh toc d¢ khau dau ra bang tiét lvu dau vao va tiét lvu dau ra

Trang thai Thong 50 Luwru lrgng qua van (m*s)| Véan tdc piston (cm/s)
Thong s6 tinh toan 2,3*%10° 1,16
Xi lanh di 1& : , : :
VAT Thong s6 thuc 16 2,16*10° 1.08
, ., |Thong sb tinh toan 2,3*%10° 1,69
Xi lanh di xud : :
LA GLXUONS  r ong 56 thuc 6 2,22%10° 1.19

d. Pdanh gid két qua khao nghiém

Trong khao nghiém diéu chinh tiét
lvu ddu vao, tinh toan 1y thuyét, luu
lwong va van tdc ctia xy lanh dich chuyén

trong tinh toan co6 su thay ddi, khi tiét
dién thong qua van tiét luu thay doi. Két
qua thyc nghiém, luu luong va van tbe
ctia xy lanh lai khong thay d6i. C6 thé
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ly giai 1a do trong thyc té van tiét luu co
thém van 1 chiéu, con trong tinh toan thi
khong co. Nén trong thuc t& luu lugng
van chay qua van 1 chiéu va khéng bi
thay doi.

Trong khao nghiém diéu tiét luu
van dau ra, luu lugng va van tde cua xi
lanh khi dich chuyén trong ca tinh toan
va thuc té déu bi thay do6i khi diéu chinh
tiét dién thong qua van tiét luu. Khi giam
tiét dién théng qua cua van tiét luu, luu
luong va van toc cling giam di.

Trong khao nghiém diéu chinh két
hop tiét luu dau vao va tiét luu dau ra,
van toc dich chuyén ctia can piston va luu
luong gan bang véi tinh toan 1y thuyét,

Tai liéu tham khao

NGHIEN CUU TRAO POI

su chénh 1éch c6 thé 1y giai do tén hao vé
thiy luc va co khi.

4. Két luan

Qua qué trinh thir nghiém c6 thé
thiy, bang thu thay luc ph hop dé kiém
tra cac may thay luc, cac phan tir thuy luc
trén 6 t6, qua d6 ho tro cho cac ky thuat
vién trong qua trinh kiém tra, bao dudng,
sira chira cdc may thily luc, cdc phan tir
thuy luc trén 6 t6. Bang thur thuy luc phu
hop dé thuc hién céc bai thuc hanh, thi
nghiém cta moén hoc Truyén dong thay
luc khi nén trén 6 t6, qua d6 giup sinh
vién hiéu rd hon vé két cau, nguyén ly
hoat dong va cac dac tinh k¥ thuat ctia hé
thong truyén dong thuy luc./.
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