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Tom tit: Bai viét nghién citu quy trinh bdo dudng hé thong thiyy luc trén cac may thi cong nén, bao gom may xiic, may i
va may lu. Hé thong thuy lue, voi cac b phan chinh nhw bom, van phdn phéi, mé to va xilanh, déng vai tro quan trong trong
viéc dam bdo hiéu sudt va d bén cia thiét bi. Bdi viét phan tich cac phwang phap kiém tra va bao duwdng, tir viéc thay dau va
kiém tra cdc bg phdn hao mon cho dén viéc xit Iy cdc sw c6 nhie ro ri dau va tac nghén. Pong thoi, tdc gia cing dé xuat vigc 16i
wu héa quy trinh béao dwdng thong qua cong nghé gidm sdt hién dai va bao dudng dwa trén tinh trang thiét bi, givp tiét kiém
chi phi va thoi gian. Viéc dao tao hoc sinh vé cdc quy trinh bao dudng va dp dung cong nghé méi trong bao dudng hé thong
thiy lwc la diéu kién can thiét @é dam bao chat lwong céng viéc va an toan lao dong trong nganh thi cong nén.

Tir khéa: Bio dwong hé thong thiy liuc, mdy thi cong nén, mdy xiic, mdy i, may lu, kiém tra va bdo dudng, cong nghé
giam sat, bao dwong dwa trén tinh trang thiet bi, toi wu hoa bdo dudng, an toan lao dong, dao tao ky thudt vién.

OPTIMIZING THE HYDRAULIC SYSTEM MAINTENANCE PROCESS
ON CONSTRUCTION MACHINERY: PROCESS ANALYSIS AND ITS IMPACT
ON WORK EFFICIENCY

Abstract: This paper investigates the maintenance process of hydraulic systems on construction machinery, including
excavators, bulldozers, and rollers. The hydraulic system, consisting of key components such as pumps, distribution
valves, motors, and cylinders, plays a crucial role in ensuring the performance and longevity of the equipment. The paper
analyzes various inspection and maintenance methods, from oil changes and wear part inspections to troubleshooting
issues such as oil leaks and blockages. Furthermore, the authors propose optimizing the maintenance process through
modern monitoring technologies and condition-based maintenance, which helps save costs and time. Training students in
maintenance procedures and the application of new technologies in hydraulic system maintenance is essential to ensure
work quality and labor safety in the construction industry.
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and maintenance, monitoring technologies, condition-based maintenance, maintenance optimization, labor safety,
technician training.
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I. PAT VAN PE

Hé thdng thuy luc déng vai tro thiét yéu trong
viéc van hanh cac mdy thi cong nén nhu may xuc,
may Ui va may lu. Nhitng hé thong nay khong chi
gilip truyén tai nang lugng ma con quyét dinh hiéu
suét lam viéc va tinh on dinh cua may moc trong
sudt qua trinh thi cong. Dic biét, trong nganh xay
dung, cadc may thi cong nén hoat dong lién tuc va
chiu tac dong 16on tir moi truong lam viée khic
nghiét, doi hoi viée bao dudng hé théng thuy luc
phai dugc thyc hién dinh ky dé duy tri hiéu suat
t6i uu va dam bao an toan lao dong. Viéc khong
thue hién bao dudng ding cach c6 thé dan dén hu
hong, gidm hi¢u qua cong viéc va tang chi phi stra

Tuy nhién, trong thuc té, nhidu quy trinh bao
dudng thuy lyc chua dugc thuc hién mdt cach tdi
wu, ddn d&én hiéu suit cong viéc khong dat nhu
mong mudn. Do d6, viéc t6i wu hoa cac quy trinh
bao dudng tré thanh yéu cau cap thiét dé khong
chi ning cao hiéu qua 1am viéc ma con giam thiéu
chi phi bao tri va kéo dai tudi tho cia thiét bi.
Bai viét nhdam muc dich phan tich cic quy trinh
bao dudng hé théng thay luc trén cac loai may thi
cong nén, dong thoi dé xuét cac bién phap téi uu
hoa nham ning cao hiéu qua cong viéc, tir d6 cai
thién chét luong va an toan lao dong trong nganh
thi cong xay dung. Cac nghién ctru gan day chi
ra rang viéc ap dung cong nghé giam sat va bao

chita. Theo nghién ctru cta Tién Diing (2021), cac
su ¢6 thuong gip trong hé théng thuy lyc nhu ro
ri dau, tic ngh&n hodc mat 4p suat c6 thé lam gian
doan qua trinh thi cong, anh huong nghiém trong
dén tién do cong trinh va chi phi.

dudng dua trén tinh trang thiét bi c6 thé gitp phat
hién sém su ¢b va thuc hién bao dudng kip thoi,
tu d6 mang lai hi€u qua ro rét trong viéc giam
thiéu hu hong va t6i wu héa chi phi bao dudng
(Nguyén Phuéc Binh, 2004; Tién Diing, 2021).
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II. NOI DUNG NGHIEN CUU

2.1. Tong quan vé hé théng thity Irc va ciu
tric cac b phian

Heé thong thuy lyc 1a mot phan khong thé thiéu
trong cac may thi cong nén, dong vai trd quan
trong trong viéc truyén dong va diéu khién cac bo
phéan ctia may, tir d6 dam bao hi¢u sut hoat dong
cao va 6n dinh. Cac bd phan chinh cia hé théng
thity luc bao gdm bom thuy lyc, van phan phdi,
md to thuy luc, xilanh thuy luc va loc dau thuy
luc, mdi bod phan c6 mdt chirc nang va nhiém vu
riéng biét, hd trg 1an nhau trong sudt qué trinh van
hanh. Bom thuy Iyc chiu trach nhiém cung cip
dau thity luc, van phan phéi didu khién dong chay
cua dau dén cac bo phéan khac, mo to va xilanh
thity luc chuyén d6i ning luong tir dau thay luc
thanh chuyén dong co hoc, trong khi loc dau thiy
luc dam bao chat lugng dau, giup hé thong hoat
dong tron tru va kéo dai tudi tho cua cac by phan
(Nguyén Phude Binh, 2004).

Mbi bo phan trong hé thong thuy luc c6 yéu
cau k¥ thuat riéng, va hiéu 1 vé ciu tao ciing nhu
nguyén ly hoat dong ciia chung 14 diéu kién tién
quyét dé thuc hién bao dudng hiéu qua. Vi du,
bom thity luc ¢6 thé duoc phéan loai thanh bom
banh ring, bom pit tong va bom canh gat, moi
loai ¢6 wu diém va nhuoc diém riéng, phu hop véi
timg ung dung cu thé. Cac bd phan nhu van phan
phdi va mé to thuy lyc yéu cau phai duoc kiém
tra k¥ lu:orng dé phat hién som cac dau hiéu hu
héng, nhu’ tac nghen hodc mét ap suét, anh hu’orng
tryc tiép dén hiéu suit cua toan bo hé thdng (Tién
Diing, 2021).

Viéc hiéu rd ciu tao va nguyén ly lam viéc cta
cac bd phan trong hé thong thiy luc khong chi giup
cac k¥ thuat vién bao dudng thiét bi dung cach ma
con gitip phat hién va phong ngira cac sy ¢ tiém
an tr d6 ddam bao may moc hoat dong lién tuc,
giam thiéu thoi gian nglmg may va chi phi stra
chira khéng dang co6. Do do, viéc dao tao ky thuat
vién vé cac bo phan nay va quy trinh bao dudng
phu hop 1a yéu t6 quan trong trong viéc nang cao
hiéu qua va d6 bén ctia hé thong thuy lyc trong cac
méy thi cong nén (Nguyén Xuan Thiy, 2020).

2.2. Cic phwong phap kiém tra va bio
dudng hé thong thiy hye

Kiém tra va bao dudng hé thong thuy lu’c la
mot qua trinh quan trong de duy tri hidu suat va
tudi tho ciia may thi cong nén. Dé bao dudng hiéu
qua, viéc kiém tra dinh ky cac bo phan thuy luc
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nhu bom, van phan phdi, mé to va xilanh 1a can
thiét nham phat hién va khic phuc sém cac sy ¢d
tiém an. Quy trinh kiém tra h¢ thdng thuy lyc bat
dau voi viéc kiém tra bom thay luc, kiém tra hoat
dong cta cac van phan phdi, mé to va xilanh thiy
lyc. Cac k¥ thuat vién can xac dinh cac ddu hiéu
cta su cd, nhu su thay ddi vé ap suét hay tde do
ctia dau thity luc, dé dua ra bién phéap xir Iy kip
thoi (Nguyén Phude Binh, 2004).

Cac phuong phap bao dudng hé thong thuy
lyc chu yéu bao gom vé sinh, thay dau thiay
luc, va kiém tra cac bd phan co thé bi mai mon
trong qué trinh van hanh. Viéc thay dau thity luc
dinh ky giup loai bo cac tap cht va duy tri chat
lugng du, tir d6 tranh duoc cac hu hong do bui
ban hay cin dau tich tu trong hé théng. Dong
thoi, v€ sinh cac by phdn nhu bom, van va moé
to thuy lyc ciing 1 mot bude quan trong dé dam
bdo hoat dong tron tru cua h¢ théng. Thém vao
d6, kiém tra cac bd phan bi mai mon va kiém
tra 10 ri dau s& gitp phat hién cic van dé som,
tranh dé chung gay hu hong nghiém trong (Tién
Diing, 2021).

Trong qua trinh kiém tra va bao dudng, cac 15i
phd bién thuong gip trong hé thong thay luc bao
g@)m 10 ri dau, hu hong van, xudc xilanh, va tac
nghén b loc. RO ri dau thuong xuat hién tai cac
khop ndi, 6ng dan hodc cac bd phan bi 130 hoa,
lam giam hiéu suét cua hé théng va gay mit dau.
Hu hong van c6 thé dan dén mét kiém soat dong
chay cuia dau, anh huong dén kha ning diéu khién
cac bd phan may. Xudc xilanh 1a két qua ciia viée
khong thay thé dau hodc bd phan loc dau dung
cach, lam gidm kha nang hoat dong cua xilanh.
Tac nghén bo loc gdy anh hudng dén chat lugng
dau, dan dén sy cd trong cac bd phan khéc ctuia hé
thong. Dé nhan dién nhing 15i nay, k¥ thuat vién
can kiém tra ap sut, kiém tra tinh trang dau, va vé
sinh cac bo phan loc dau thuong xuyén (Nguyén
Xuan Thuy, 2020).

2.3. Quy trinh bio dudng hé thong thiy luc
may xuc, may ui va may lu

Quy trinh bao dudng hé thong thuy luc cho
cac loai may thi cong nén nhu may xuc, may i
va may lu cin phai dugc thuc hién riéng biét, tuy
thudc vao cdu tao va yéu cau k¥ thuat cia timg
loai may. May xtic, may i va may lu déu sir dung
hé thong thiry lyc dé didu khién cac bd phan quan
trong 1 nhu can xic, gau xuc, dam tém hodc rdto,
va mdi loai may c6 nhimng yéu cau bdo dudng
khac nhau dé dam bao hiéu suat tbi wu.
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May xiic banh xich va banh lop

Quy trinh bao dudng hé thng thiy luc may
xuc, du 1a may xtc banh xich hay banh 16p,
thuong bat dau voi viée kiém tra dau thiy luc.
Dau phai dugc thay thé dinh ky dé tranh tinh trang
can ban tich ty, gdy tic nghén cac bo phan quan
trong nhu bom, van, va xilanh. Cac by phan can
duoc kiém tra ky ludng, dac biét 1a mo to va van
phan phdi. M6 to thay luc ¢ thé gap phai su cd
nhu 1o ri hodc mat 4p suit, va van phan phdi c6
thé bi tic nghén do du ban. Sau khi thay dau, cac
bd phan nhu bom, mo to, van va xilanh thuy lyc
can dugc kiém tra va thay thé cac bo phan hao
mon (Nguyén Phudc Binh, 2004). Pic biét, dbi
v6i may xuc banh xich, can chii y dén cac khop
ndi va bd phan banh xich, nhimng khu vuc dé bi
mai mon trong qua trinh van hanh.

May ui va may lu

Quy trinh bao dudng hé thong thuy luc cho
may Ui va may lu chu yéu tép trung vao cic bd
phén nhu mo6 to thuy luc va xilanh. May ui, véi
chirc ning day dat va diéu khién ludi ui, yéu cau
kiém tra k¥ ludng hé théng mé to dé dam bao kha
nang van hanh manh mé. DPéi vai may lu, hé théng
thiry Iuc didu khién viéc ép dat va can dugc bao
dudng thuong xuyén dé dam bao ap luc 6n dinh.
Céc bd phan thity lyc nhu van phéan phdi va xilanh
cling can duoc kiém tra dé phat hién kip thoi cac
dau hiéu mai mon hodc 1o ri. Vé sinh va thay dau
dinh ky 13 nhitng budc khong thé thiéu trong quy
trinh bao dudng cac may nay (Tién Diing, 2021).

Cdc bude bdo dudng cu thé

Mot quy trinh bao dudng cu thé cho hé thdng
thity luc bao gdm cac bude thay dau dinh ky, kiém
tra va thay thé cac bo phan hao mon nhu xilanh,
mo to, va van. Viéc thay dau thuy lyc giap loai
bo cac tap chét va duy tri chat luong dau, tir do
tranh duoc sy ¢d tic nghén trong hé thong. Cac bo
phan bi mai mon can duoc thay thé kip thoi, bao
gém céc bo loc dau, giodng phdt va cac van bi hu
hong. VE sinh céc bd phan thiy lyc nhu bom, van
va mo to theo dinh ky ciing rat quan trong dé duy
tri hiéu suét tdi uu cua hé théng. Céc bd phan can
duoc kiém tra khong chi vé mat vat 1y ma con vé
kha nang hoat dong, nham phat hién sém céac dau
hiéu hu hong va tranh gdy gidn doan cong viéc
(Nguyén Xuan Thy, 2020).

2.4. Hr héng va nguyén nhan trong h¢ thong
thuy luc

H¢ théng thuy lyc, mac du rat quan trong trong
cac may thi cong nén, nhung van cé thé gip phai

mot s6 su ¢b trong qud trinh van hanh. Nhitng sy
¢d nay c6 thé anh hudng nghiém trong dén hiéu
suit 1am viéc va do bén cua thiét bi. Viéc nhan
dién va xtur 1y kip thoi nhiing hu hong nay sé gitp
giam thiéu sy gian doan trong cong viéc va chi phi
sta chira.

Cdc sir cé phé bién trong hé thong thity lic

Mot s6 su cd thuong gip trong hé thong thiy
luc bao gém mét ap sudt, ro ri dau, hu héng van,
va tic nghén trong hé thong. Mét ap suét thudng 1a
dau hiéu ciia viéc bom thily luc khong hoat dong
hiéu qua, c6 thé 1a do dau bi 6 nhiém hoic b loc
dau bj tac. RO ri ddu thuong xay ra tai cac khop
nbi hodc bd phan gioing phdt d bj mai mon. Hu
hong van phan phdi ¢ thé lam mat kiém soat dong
chay cua dau, dan dén cic bd phan khong thuc
hién dugc chtc ning ciia minh. Tic nghén trong
hé thdng c6 thé xuit phat tir cin ban trong dau
hodc bo loc dau bi tic, lam giam luu lugng dau
va anh huong dén hiéu suat cta hé thong (Nguyén
Phudc Binh, 2004).

Nguyén nhdn cia cdc sw cé

Nguyén nhén ctia cac sy ¢d nay chu yéu dén tir
mai mon ty nhién cua cac bg phan thuy luc, su ro
ri tr cac bg phan bi hu hong hodc qua trinh van
hanh va bao dudng khong dang cach. Mai mon ty
nhién 1a mot yéu t6 khong thé tranh khoi, nhung
viéc thay thé kip thoi cac bo phan bi mon c6 thé
gilip ngan ngira cac sy cd nghiém trong. Ro ri dau
thuong 1a do giodng phét hodc cac khép ndi bi hu
hong, c6 thé xuat phat tir qué trinh van hanh lau
dai hodc sir dung dau kém chat luong. Ngoaira, su
cb trong qua trinh bao dudng nhu thay dau khong
dung loai hoic khong thay dau dinh ky ciing gop
phan gy ra cac sy ¢ nay (Tién Diing, 2021).

Phurong phdp kiém tra va sira chita cdc sw cé

Dé phat hién va khic phuc kip thoi cac su ¢d
trong hé thong thay luc, viéc kiém tra dinh ky 1a
rat quan trong. Ky thuat vién can kiém tra ap suat
cua hé théng thuy lyc, tinh trang dau, va cac bd
phan nhu bom, van, mé to, va xilanh. Khi phat
hién cac dau hiéu ro ri dau, can thay thé cac giodng
phdt hodc bo phéan bi hu hong ngay lap tic. Téc
nghén trong hé thdng can dugc xir 1y bang cach
vé€ sinh bd lgc va thay dau thuy luc néu can thiét.
Viéc thay thé cac bo phan hao mon va stra chira
cac hu hong kip thoi s& gitup duy tri higu suat ctia
hé thdng va ngin ngira cac sy cd nghiém trong
(Nguyén Xuan Thiy, 2020).
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2.5. T6i wu hoa quy trinh bio duong

Viée t6i wu hoa quy trinh bao dudng hé théng
thily luc trong cac méy thi cong nén 1a mot yéu td
quan trong dé nang cao hiéu qua cong viéc, giam
thiéu sy cd va t6i wu hoa chi phi. Cac phuong
phap bao dudng truyén théng thuong dya vao lich
trinh dinh ky, tuy nhién, v6i sy phat trién ciia cong
nghé hién dai, viéc dp dung cac cong nghé méi
gitp t6i wu hoa quy trinh ndy, mang lai nhiéu loi
ich dang ké.

Ap dung cong nghé hién dai trong bdo dudng

Cong nghé hién dai ngay nay cho phép ap dung
cac cam bién dé giam sat tinh trang hé thong thuy
luc theo thoi gian thuc, gitip phat hién sém céc
van d& truéc khi ching tré nén nghiém trong.
Cam bién c6 thé do luong céc chi s6 nhu ap suat,
nhiét d6 va d6 nhét cia dau thuy lyc, tir d6 cung
cép thong tin chinh xac vé tinh trang hoat dong
cta hé théng. Thong qua cic cam bién nay, cac
ky thuat vién co thé nhan dién kip thoi cac bat
thudng trong hé thng va dua ra cac bién phap
bao dudng phu hop ma khéng can phai doi dén
thoi diém bao dudng dinh ky.

Bén canh d0, cac phﬁn mém hd tro bao dudng
va lap lich bao dudng tu dong dang trd thanh cong
cu hitu ich trong viéc tdi wu hoa quy trinh bao
dudng. Cac phin mém nay cé thé 1ap ké hoach
bdo dudng ty dong, theo ddi tinh trang cua thiét
bi va dua ra thong bao khi dén thoi diém can bao
dudng hodc khi phat hién sy cb. Diéu nay gitp
dam bao rang hé thong thay lyc ludn duoc duy tri
trong trang thai hoat dong t6t ma khong can tén
qué nhiéu thoi gian va cong sirc tir k¥ thuat vién
(Tién Diing, 2021).

Bado duong dva trén tinh trang thiét bi

Thay vi thuc hién bao dudng theo lich trinh
¢b dinh, bao dudng dya trén tinh trang thiét bi 1a
phuong phap t6i wu hon. Phuong phap nay chi
thuc hién bao dudng khi hé théng thuc sy gip su
c6 hogc khi c6 ddu hiéu canh bao tir cam bién.
Diéu nay khong chi gitp tiét kiém chi phi bao
dudng ma con tranh viée thay thé hodc sira chira
nhitng bd phan con tdt, diéu nay von khong cin
thiét trong bao dudng truyén thong.

Céc tin hiéu tir cam bién cung cdp thong tin
chi tiét vé trang thai cta cac by phan trong hé¢

thong thuy luc, tir d6 gitp cac ky thuat vién thyc
hién bao dudng chinh xac va kip thoi. Phan tich
dit liéu thu thap tir cam bién giup xac dinh chinh
xéac khi nao can thay dau, thay thé cac bo phén bi
hao mon, hodc vé sinh cac bg phan nhu bd loc va
van phan phdi, dam bao rang mdi cong viéc bao
dudng duoc thyc hign khi co dau higu cy the cua
su cO (Nguyen Phu’oc Binh, 2004).

Uu diém ctia t6i wu héa bdo dwong

Téi wu hoa quy trinh bao dudng mang lai nhidu
ru diém dang ké. Pau tién, phuong phap nay giup
giam thiéu chi phi va thoi gian bao dudng. Viéc
chi bao dudng khi can thiét va sir dung cong nghé
gidm sat gitip giam thiéu cac chi phi lién quan
dén bao tri khong can thiét. Thir hai, bang viéc ap
dung cong nghé va bdo dudng dya trén tinh trang
thiét bi, hiéu suét lam viéc cua hé théng thuy luc
dugc cai thién rd rét, dong thoi kéo dai tudi tho
clia cac bd phan may moc, gitip may thi cong nén
hoat dong lién tuc va hi€u qua hon.

1. KET LUAN

Bai viét lam rd tAm quan trong cta viéc bao
dudng hé thong thily luc trong cic may thi cong
nén, dong thoi phan tich cac phwong phip va
quy trinh bdo dudng hi¢u qua. Viéc bao dudng
hé théng thuy luc dung cach khong chi giup kéo
dai tudi tho cia may moéc ma con nang cao hiéu
qua cong viéc, giam thiéu sy ¢b va tdi uu hoa chi
phi van hanh. Mot trong nhing yéu td quan trong
trong qua trinh 1a viéc ap dung cong nghé glam sat
hién dai, ching han nhu cam bién va phan mém
quan ly bao dudng, gilip gidm sat tinh trang cta
hé thong theo thoi gian thyc va dua ra cic canh
béo kip thoi. Bao dudng duya trén tinh trang thiét
bi thay vi bao dudng dinh ky khong can thiét giup
tiét kiém thoi gian va chi phi, dong thoi dam bao
hiéu suit tbi vu cua cac bod phan thuy lyec.

Viée t6i uu héa quy trinh bao dudng thong
qua cong nghé hién dai 1a mot budc tién quan
trong, nhung khong thé thiéu yéu t6 dao tao ky
thuat vién. DBéc biét, trong moi trudng giang day
tai cac trudng cao ding, viéc dao tao hoc sinh vé
cac quy trinh bao dudng va téi uu hoa hé thong
thuy luc khong chi gitp cic em nim viing kién
thirc 1y thuyét ma con trang bi k§ niang thuc hanh
can thiét.
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