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Nghién ctru 4nh huéng ciia bom diéu chinh luu
lwgng tw dong linh hoat theo tii trong dén cac
thong so cua hé¢ thong truyen dong thuy luc

Tém tat: Hién nay, trén cdc mdy xdy dung hién dai
thuéong sir dung bom thiy luc c6 cam bién tai trong
Load - Sensing (bom LS) dé€ diéu chinh luu luong tu
déng linh hoat theo tdi trong. Hé théng truyén déng
thay luc trén cdc mdy xdy dung c6 sirdung bom LS cho
phép sir dung hiéu qua ndng luong, tdng nédng sudt
va va chdt luong lam viéc. Qua bai bdo, nhém tdc gid
muén trinh bay tém tdt nhitng két qua da dat duoc
trong viéc nghién ciu dnh huéng cia bom thay luc
diéu chinh luu lugng tu déng linh hoat theo tdi trong
dén qud trinh lam viéc cia hé théng truyén déng thiy
lu'c trén cdc mdy xdy dung.

Tu khéa: Bom thay déi luu luong, bom LS, van
LS, linh hoat theo tdi trong.

Abstract: Flexible hydraulic pump in accordance
with load are often using on the modern construction
machines. The hydraulic transmission system with LS
pump allows us improve energy efficiency, increase
productivity and the quality of work. The article
present a summary of the results in the study of the
dynamic of flexible hydraulic pump in accordance
with load on the construction machines.

Keywords: Flexible hydraulic pump, LS pump, LS
valve, Accordance with load.

1.Pat van dé

Van dé st dung hiéu qua nguén nang lugng trén
cac may xay dung la xu huéng nghién ctu dugc cac
nha khoa hoc trén thé giGi quan tam. Dac biét khi diéu
kién lam viéc ca cac may xay dung lién tuc thay déi,
may lam viéc khéng c6 quy luat xac dinh, khéng thé
xac dinh chinh xac vé dé I6n, phuang, chiéu cta luc
tac dung. Diéu nay anh hudng 16n dén qua trinh lam
viéc cla cac thiét bi, lam gidm hiéu qua st dung nang
lugng, nang sudt va chat lugng lam viéc ctia may. Bé
giai quyét van dé nay, trén cac may xay dung hién dai
da st dung bom thay luc cé kha néang diéu chinh luu
lugng ty déng linh hoat theo dé I16n cla tai trong bén
ngoai, cho phép mdy trdnh dugc hién tugng lang phi
nang lugng mét cach vo ich, du thua.

Tuy nhién, & Viét Nam chua c6 nhiing céng trinh
nghién ctu vé anh hudng clia bom thuy luc diéu chinh
luu lugng tu dong linh hoat theo tai trong dén qué trinh
lam viéc cta hé thong truyén dong thay luc. Chinh vi
vay, nhém tac gia hi vong két qua nghién ctiu nay sé
la tai liéu hiu ich giup cho viéc lua chon cac thong s6
két cau hop ly, tir dé nang cao hiéu qua st dung nang
lugng trén cac may xay dung, dam bao cho hé théng
lam viéc 8n dinh va tang tudi tho clia cac phan tdr trong

ThS. PHAM TRONG HOA
TS. NGUYEN PINH TU
Truwong Dai hoc Giao thong van tdai

hé théng truyén dong thay luc.

2. Noi dung

S0 d6 hé théng truyén dong thay luc sttdung bom
thuy luc c6 khé nang diéu chinh luu lugng tu déng linh
hoat theo d6 I6n cua tai trong bén ngoai nhu trén
Hinh 1.Theo sa d6 trén, dau cao ap ti bom (3) qua van
phan phdi (4) dén dong co thuy luc (6) dé thuc hién
cac thao tac ctia may. Khi tai trong bén ngoai thay doi,
théng qua cac cdm bién ap suat clia tai (5) thivan LS (1)
sé diéu khién piston servo (2) dé diéu chinh luu lugng
clia bom thay déi theo yéu ciu cla tai trong bén ngoai.
Qua trinh diéu chinh nay hoan toan tu dong.
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Hinh 1: So dé nguyén ly bom tu déng diéu chinh
luu luong

Dé nghién ctu dong luc hoc clia hé théng
truyén dong thay luc, nhém tac gid st dung phan
mém Matlab R2012a véi thu vién m6 phong thuy luc
SimHydraulic. Thu vién ctia SimHydraulic cho phép
chung ta xay dung hé théng mach thay luc dung véi
két cau thuc té clia may véi day du cac phan ti thay luc
nhu bom, van an toan, van phan phdi, van mét chiéu,
déng co, dudng 6ng dau, loai dau thay lyc... Cac phan
t’ thay luc trong SimHydraulic da dugc moé dun hoa
cho phép nguai dung xay dung, nghién ctu hé théng
truyén dong thay luc mét cach day du, truc quan va
sinh déng, cho phép thay d&i mé hinh nghién ctiu mét
cach dé dang.

M hinh hé théng truyén doéng thay luc st dung
bom thiy luc c6 kha nang diéu chinh luu lugng tu
dong linh hoat theo d6 |6n clia tai trong bén ngoai trén
SimHydraulic trong méi trudng Matlab R2012a dugc
thé hién trén Hinh 2.




44 . .
KHOA HOC - CONG NGHE

e

Hinh 2: Mé hinh hé théng bom LS
DPé danh gia hiéu qua st dung nang luong cla hé
théng nay can phai quan tam dén d6 bam tai, la ty lé
phan tram gifta cong suat yéu cau cda tai trong so véi
cdng suat ctia bom thly luc. D6 bam tai dugc xac dinh
theo cong thuc sau:

NC

0 =—22100% )
Nb
AP =P —P, 2

Trong do 0 - Do bam tai (%), N, - Cong suat cla
bom (KW), N - Cong suét yéu cau Clia tai (KW),
AP Ap sua{ van LS (Pa), P, - - Ap suat bom (Pa), P
Ap suat tai (Pa).

Dé& dam béo qua trinh lam viéc cta hé théng thay
luc thi cdng suat ctia bom thuy luc luon I6n hon céng
suat clia tai yéu cau, trong hé théng luén cé6 mét phan
nang lugng du thura. Phan nang lugng du thirta nay sé
bién d&i thanh nhiét nang, lam néng dau thuy luc, gay
lang phi nang lugng va lam gidm chat lugng cling nhu
tudi tho clia cac phan tl thay luc noi riéng va toan bo
hé théng thay luc noi chung. Nhu vay, d6 bam tai cang
[6n thi nang lugng du thita cang nho hay hiéu qua s
dung nang lugng ctia hé théng thly luc cang cao. Muc
dd chénh léch gilta céng suat ctia bom thuy luc va
cdng suat yéu cau cla tai phu thudc vao ap suat trén
van LS (AP).

3. T|nh toan muic dé anh hudng cta cac yéu té

Dé phuc vu tinh todn mé phdng, cac s6 liéu dugc
lay cia mdy dao banh xich KOMATSU PC200 - 7LC, cac
thong s6 dugc lya chon theo hang san xuat nhu trong
Rdna 1.

TT | Thong s6 | Donvi | Gidtri
Pong co thuy luc: KMF125ABE-5 Piston type
1 | Luulwong riéng cm®/vong 125
2 | Toc b quay danh nghta cia bom vong/ph 1694
3 | Ap suat danh nghia Pa 2,84¢7

Bom: Piston HPV95 variable displacement
4 | Luuluong riéng
5 | Toc d6 quay danh nghia ctia d6ng co

cm’/vong 95

vong /ph 2260

6 | Ap sult danh nghia Pa 3.27e7
Van an toan va duong fmg dau
Ap suat van an toan Pa 3.4e7
Chicu dai ong m 5
9 | M6 dun dan hdi MPa 021e6
10 | Chieuday duong ong m 0,006

3.1. Tinh todn mirc d6 dnh hudng cia AP, dén
dé bam tai 0

Tai trong bén ngoai tac dung lén cac hé thong may
la yéu t6 quan trong, n6é quyét dinh dén qua trinh lam
viéc ctia hé thong thay luc cé st dung bom diéu chinh
luu lugng ty dong. Do tai trong bén ngoai tac dung
khong c6 tri s6 xac dinh, né lién tuc thay déi, vi vay dé
c6 thé khdo sat danh gia anh hudng clia cac théng sé
dén qua trinh lam viéc ctia hé thong thay luc, nhém tac
gia da xay dung do thi tai trong thay déi tac dung lén
may nhu trén Hinh 3.

Hlnh 3: Tai trong ben Hmh 4: Cong sudt thay d‘o:
ngoai thay déi theo tadi

Phan tich két qua thu dugc nhu trén Hinh 4, ta thay
khi cong suat yéu cau cla tai thay déi thi cong suat
bom cling thay doi:

- G ché d6 khong tai (ti 0 dén 0,4s) khi do6 cong
suat tai bang khong, trong giai doan dau cong suat cla
bom tang manh do qua trinh khai déng sau doé giam
manh vé gan gia tri bang khong.

- Khi tdi bén ngoai tang & cac muc la 33% (tu 0,4s
dén 0,6s), 75% (tUr 0,65 dén 0,8s), hay 100% (tU 0,8s dén
1s) thi céng suat cta bom cfmg tang lén. Gia tri cta
céng suat tang manh G dau moi | giai doan sau d6 trG vé
trang thai én dinh, tuy nhién cong suat bom luén I6n
hon cong suat yéu cau cua tai. § ba muc tai trén thi do
chénh céng suat khéng doi (bang 6Kw) va dé bam tai
6 =89,46%.

- Khi tai bén ngoai giam xuong 60% (tu 1s dén
1,2s), 20% (tU 1,2s dén 1,4s) thi cong suat bam thuy luc
giam nhanh, gid tri cong sudt ctia bom luén I6n hon gia
tri yéu cau cla tai la 6 KW, do bam tai 1a & = 89,46%.

Nhu vay, khi tai bén ngoai thay doi, thi cong suat
cla bom clng thay déi theo, viéc thay déi nay la hoan
toan tu dong, muc dé chénh léch gilia cong suat sinh
ra clia bom so vdi cong sudt yéu cau cua tai bén ngoai
hoan toan phu thudc vao gia tri cla ap suat cai dat van
LS (AP,). Khi p sudt cai dat van LS ( ) khéng ddi,
tai trong bén ngoai tang lén hay giam di tfu do6 bam tai
cing khong thay déi, luén la hang s0. Khi ap suat van
LS cang nho, thi do chénh gitta cong suat yéu cau clia
tai va cong suat cta bom sé cang nho, do d6 viéc su
dung nang lugng cang hiéu qua.

3.2. Tinh todn murc d6 anh huéng cia AP, dén
ap suat cta hé théng
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Ung véi APrs = 24 (kG/cm?) Ung véi APLs = 25 (kG/em?)

Hinh 5: Su'thay déi cia dp sudt trong hé théng khi AP thay d6i
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Két qua tinh todn muc d6 anh hudng ctia AP, dén ép
suat clia hé théng dugc thé hién trén Hinh 5.
Bdng 2. Tong hop két qua chay chuong trinh

Apsuatvan LS | Dao ding ciia dp suat Do bam tai
Apts (kG enr) trong hé thing § (%)

18 Khong on dinh Khéng xac dinh

19 on dinh 91,84

2 on dinh 91,09

3 on dinh 9%

24 on dinh 89,46

25 Khong on dinh Khéng xac dinh

Phan tich két qua tinh toan thu dugc ta thay rang
AP, c6 anh hudng Ién dén ap suat trong hé théng
thuy luc, cu thé: Khi AP, <18 kG/cm? &p suat trong
hé théng lai lam viéc khéng én dinh, khéng xac dinh
dugc do bam tai ciia hé thong; AP, c6 gid tri tir 19
dén 24 kG/cm? thi ap suat trong hé théng lam viéc 6n
dinh, khi AP, tdng thi d6 bam tai c6 xu huéng giam
(tir 91,84% xudng 89,46%); khi AP, ; = 25 kG/cm?thi ap
sudt lam viéc trong hé théng khéng 6n dinh. Nhu vay,
AP, c6 gia trong khodng tir 19 dén 24 kG/cm? thi ap
suat trong hé théng lam viéc én dinh véi dé bam tai
trung binh la 0, =90,65%.

3.3. Tinh todn mirc d6 anh hudng cia AP, dén
luu lugng ctia bom

Hé thoéng Load-Sensing c6 tac dung diéu khién
luu lugng linh hoat theo tdi vi vay khi tai bén ngoai
thay ddi thi luu lugng ciing tu dong dugc diéu chinh
thay d8i cho phu hgp. Két qua tinh todn muc dé anh
hudng ciia AP, dén luu lugng clia bom thay luc duoc
thé hién trén Hinh 6.
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Hinh 6: Su'thay déi cia luu luong trong hé théng

khi AP thay déi
Phan tich két qua thu dugc trén Hinh 6, ta thay
rang AP,4 c6 anh hudng I16n dén miic d6 6n dinh cta
luu lugng dau trong hé théng thay luc. Khi AP, <18
kG/cm? thi luu lugng lam viéc trong hé théng khong
6n dinh. Khi AP, c6 gia tri tir 19 dén 24 kG/cm? thi

luu lugng trong hé théng lam viéc 8n dinh, tuy nhién
khi AP, ¢ tang lén thi bién d6 dao dong cé xu hudng
tang va khi AP, >25 kG/cm? thi hé luu lugng lai mat
6n dinh.

4. Két luan va kién nghi

Trong hé thong truyén dong thuy luc st dung
bom thay luc c6 kha nang diéu chinh luu lugng tu
dong linh hoat theo tai thi ap suat cai dat cta van LS
(AP,) la thong s6 quan trong nhat, né khong nhing
anh hudng dén hiéu qua st dung nang lugng ctia hé
thong truyén dong thay luc noi riéng, clia toan bé may
no6i chung ma con anh hudng dén dé én dinh cta luu
lugng va ap suat. Gid tri ap suat van LS I16n qua hay nho
qua déu lam cho ap suat va luu lugng dao dong manh
va khéng én dinh khi hé théng lam viéc.

Két qua tinh toan ciing chi ra rang, doi véi may
dao KOMATSU PC200 - 7LC thi khodng gia tri hop ly
clia &p sudt trén van LS(AP) la tir 19 kG/cm? dén
24 kG/cm? va do bam tai trung binh clia hé théng la
0, =90,65%.

Nhu vay, trong qua trinh tinh toan, thiét k&, ché
tao, cing nhu van hanh, st dung va hiéu chinh may thi
viéc xac dinh ap suat khoang gia tri toi uu cda van LS
vGi méi loai may cu thé la rat can thiét.

Kién nghi: Cac két qua nghién ctu trén day cho
thdy muc d6 quan trong clia viéc xac dinh gia tri cta
ap suat van LS (AP,) trong hé théng bom linh hoat
thay d6i theo tai. Tuy nhién, cac két qua nghién ctu
md&i chi ding lai & nghién ctu ly thuyét bang cach
xay dung moé hinh trong moi trudng mdy tinh dién
tlr, dé€ c6 thé ap dung cac két qua nghién clu vao
thuc tién, can kiém chung d6 tin cdy qua cac thuc
nghiém trén may that, lam viéc trong cac diéu kién
cu thé ctia Viét Nam [
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