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NGHIEN ClrU, THIET KE, MO PHONG KET CAU HOP LY CUA
GAU GAP RAC THUY LU C 0,5M® BANG PHAN MEM SOLIDWORKS

RESEARCH, DESIGN, AND SIMULATE THE REASONABLE STRUCTURE OF
0.5M* HYDRAULIC GARBAGE BUCKET USING SOLIDWORKS SOFTWARE

Lwong Vian T6i, Huynh Cong Lén
Khoa Co khi, Trudng Pai hoc Bach khoa, Pai hoc Quéc gia TP. H6 Chi Minh

TOM TAT

Mot trong cac quy trinh xur Iy rdc thai sinh hoat, sau khi rac thai dwoc bam nho thi sé dwoc
tdp két lai thanh déng va sau dé dwoc dwa dén cac thiét bi xir ly o cdc cong doan tié’p theo. Pé thuc
hién viéc ndy cé thé ding xe xiic lgt hodc ding gau gap rdc, trong dé gau gap dwoc siv dung pho
bién hon vi tiét kiém dwoc khong gian mat bcing, thuan tién cho viéc dwa rac vao cdac may co chiéu
cao I6m, ... Trén thyc té c6 nhiéu loai gdu gdp khdc nhau véi két cau va nguyén 1y lam viéc khdc
nhau. Trong bai bdo ndy sé dwa ra phan tich cdc loai gau gdp thuwong ding dé van chuyén vit liéu,
tir d6 sé dwea ra lywa chon loai phit hop dé van chuyén rdc sau khi bam nhé, dong thoi sé phan tich
cdc thanh phan lyc téc dung 1én gdu trong qud trinh gdu lam viéc. Dya vao si phdn tich nay, bdi
bdo dwa ra cdc thong s két cau hop Iy ciia gau dé tiét kiém vat liéu ché tao gau nhung van dam bdo
gau lam viéc & trang thdi tot nhat.

Tir khéa: Gau gdp rac; Gau ngoam; Gau thuy lic.
ABSTRACT

One of the municipal solid waste treatment process, after the waste is shredded, is to gather
it into piles and then convey it to treatment equipment for next steps. This task can be performed
using a wheel loader or a grab bucket, with the latter being more commonly used because it saves
space and facilitates loading waste into high-rise machines, among other advantages. In practice,
there are various types of grab buckets with different structures and operating principles. This paper
analyzes common types of grab buckets used for material handling, identifies the most suitable type
for transporting shredded waste, and examines the forces acting on the bucket during operation.
Based on this analysis, the paper proposes reasonable structural parameters for the bucket to

reduce manufacturing material while ensuring optimal performance.

Keywords: Garbage bucket; Grab bucket; Hydraulic bucket.
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1. TONG QUAN

Hién nay, mdi ngay ca nudc ta phat sinh
khoang 60.000 tan chat thai sinh hoat (thudng
goi 1a rac thai), trong d6 chit thai d6 thi chiém
khoang 60%. Theo du bao, dén nam 2025, ty
1¢ phat sinh chét thai ran sinh hoat ting thém
10-16%. V&i bbi canh hién tai, viéc xur 1y va
tai ché rac thai duoc quan tam dic biét nham
bdo v€ mdi truong va tai st dung cac thanh
phan ciia rac thai dé mang lai loi ich kinh té.
Phuong phap chon lap rac da khong con duoc
uu tién trong cac phuong phap xu ly rac, ma
thay vao do 1a cac phuong phap xur ly rac tién
tién nhu nhiét phan khi hoa tir rac, dot rac phat
dién, x1r ly rac thanh phan hitru co phuc vu nong
nghi€p,... Trong cac quy trinh xir ly rac tién
tién thi gau gap rac 1a mot bo phan dong vai tro
quan trong trong ca day chuyén xir 1y, n6 gitp
véan chuyén rac tir déng da tap két sang cac thiét
bi xu ly tiép theo. Tuy nhién, viéc dam bao do
bén, d6 6n dinh lam viéc cta gau gip rac ciing
gip nhiéu thach thic vi méi truong lam viée
dé bi an mon, cac thanh phﬁn luc sinh ra trong
qua trinh gau 1am viéc ciing twong d6i phirc tap.
Trong bai bio nay, mot moé hinh gau gip rac
thuy luc ¢6 dung tich gau 0,5m? duoc xdy dung
trén phan mém Solidworks va mo phong bang
phan mém Ansys Workbench nham phan tich
tac dong cuia cac thanh phan ngoai luc 1én gu
trong qua trinh gau lam viéc, tir d6 x4c dinh
thong s6 hop 1y ctia gau.

2. THIET KE HE THONG THIET BI
2.1. Thong s6 ban diu

Réc dau vao 1a loai rac duge bam nho
co kich thudce tir Sem — 10cm va duogce loai bo

cac soi day, soi chi dai.

Ty trong cta rac lay = 0,6T/m>.
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Dung tich giu ciia mé hinh mé phong 1a 0,5m>,
2.2. Phan tich lwa chon phwong an

Trén thuc té, c6 nhiéu loai géu dung dé
van chuyén nhi€u dang vat liéu khac nhau: vat
li¢u dang bot, dang vién, dang thanh,...

Céc loai gau thuong ding duoc thé hién
trén hinh 1:

- Gau ngoam 2 canh dong/mé bang day
(hinh 1a): Thuong duoc str dung voi cac thiét
bi can tryc cang, may d& hang, cong truc ding
dé van chuyén cac vat liéu roi & dang hat, bot.
Tai trong cua loai gau nay thong thuong tir 5
tAn — 64 tAn. Gau ngoam 2 canh duoc thiét ké
vo1 mdt truc xoay, luc dong géu manh va kha
lap day vat liéu cao.

- Gau ngoam dugc thiét ké chuyén biét
dé gip gd (hinh 1b). Loai gau nay thudng duoc
két hop voi cau thap hodc cau truc gian st dung
trong cac bai g6 hodc bdc do tai bén tau, tai
trong thong thuong 5 tan — 32 tan.

- Géu ngoam 2 ma thuy lyc (hinh 1c)
dugc str dung dé xtr Iy cac vat liéu roi dang bot
va dang hat nhu phan bon, ngti cdc, than, than
cbe, quang, cat, vat liéu xay dung dang hat, da
dam va cac vat lidu dang roi khac. Loai gdu nay
¢6 thé két hop voi nhiéu loai thiét bi nhu can
truc thap, cau truc cang va may dd hang, thich
hop cho viée xir Iy hang roi tai cau cang, nha
méy thép, nha may dot chét thai.

- Géu ngoam hoa thi thuy luc (hinh 1d)
thudng duoc st dung dé xur Iy cac vat liéu roi
dang khoi, dang hat va cac vat co hinh dang
khong déu, chang han nhu than cdc, gang, thép
phé liéu, xi, rac va da,... Gau ngoam hoa thi
thuy luc c6 thé duoc két ndi truc tiép vO1 moc
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cau. Co6 hi¢u qua gap cao va hiu suat lam viéc
on dinh.

Véi d6i tuong vat lidu 1a rac sau khi
bam nho co6 kich thu’(')’c khong ddng nhét, hinh
dang khong déu thi gau ngoam hoa thi thuy luc
la Iya chon phu hO’p nhat, nd gitp viéc gap rac
duoc thuc hién dé dang, linh dong, hiéu qua
gép cao va hiéu suét lam viéc 6n dinh.

||
(© i (d) )
Hinh 1. Cac logi gau thuong dung dé van chuyén

vat lieu
2.3. Co s6 tinh toan
2.3.1. Céu tao, nguyén Iy lam viéc ciia giu

Do khéi lugng rac mdi lan gap khong
qua 16m, va vat liéu can gip 1a rac da qua bam
nho nén viéc lya chon gﬁu 5 cénh s€ phu hop
va tiét kiém. Gau gép s€ hoat dong dong va mo
gau thong qua viéc diéu khién su dudi ra va thu
vao cta xylanh trén ting canh gau. Hé théng
thuy luc sé duoc dat bén trong long cua gau
viéc dat bén trong long ciia gau sé& 1am gau gap
tré nén tham my va gon gang hon.

CAu tao cua gau (hinh 2) bao gom cac
bd phén chinh sau: 1 - Nép gau; 2 - Bulong lién
két ndp gau; 3 - Chét lién két xylanh va than
gau; 4 - Xylanh dong md gau; 5 - Chét lién két
canh gau va than gau; 6 - Canh gau; 7 - Than
trén gau; 8 - Than dudi gau; 9 - Bulong lién két
than gau; 10 - Chét lién két xylanh va canh gau;
11 - B9 thuy lyuc.

Viéc dong mo gﬁu duoc thuc hién boi
cac xylanh: khi c6 tin hiéu dong gau (gp rac)
thi cac xylanh (4) s& dudi ra va lam cho cac
canh gau xoay quanh chdt 5 va khép lai. Khi c6
tin hiéu mé gau (x4 rac) thi cac xylanh (4) s€
co lai dé cac canh giu mo ra va rac dugc giai
phong ra ngoai.

Hinh 2. Cdu tao ciia gau gdp rdc
2.3.2. Théng sé hinh hoc ciia giu

Tir yéu cau dung tich cta gau 1a 0,5 m?
va rac da duoc bam san trude thi gau gip rac
duoc thiét ké c6 cac kich thuéce hinh hoc nhu
hinh 3. Hinh 3a 13 trang thai dong cta gau va
hinh 3b 1a trang thai mo cta gau.

(@) , (7
Hinh 3. Thong so hinh hoc cua gau
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2.3.3. Cdc thanh phan lic tic dung lén gau

Trong qué trinh gau lam viéc, gau s&
nho lyc ddy cta xylanh nén canh gau tir tir dong
lai va rac s& duogc chura trong canh gau va truot
1én mit trong ctia gau, dong thoi mat ngoai ciia
gau cling truot 1én trén khéi rac bén ngoai nén
s& sinh ra cac thanh phan lu’c F_ 1aluc ma sat
clia ric v6i mat trong cua gau Va F ,1a lyc ma
sat cua rac voi mat ngoai cua gau

@

Hinh 4. Cdc thanh phan lic tac dung 1én gau

Trén hinh 4, thé hién cac thanh phan luc
tac dung 1€n gau trong qua trinh gau lam viéc.

Trong do:
- F__: Luc ma sit ciia rdc v6i mit trong
clia gau;
- F_: Luc ma sit ciia rdc v6i mat ngoai
cua gau,
- NL: Ap lyc cua rac tac dung 1én mat
trong cua gau;
- sz Ap lyc cua rac tac dung 1én mat
ngoai cua gau;
‘ - P.: Luc tac dung cua xylanh lam dong
gau;
- P_: Trong lugng cua canh gau;
-a: Khoang cach tir tim quay A dén N;
- b: Khoang céach tir tdim quay A den

ms2’
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- ¢: Khoang cach tir tim quay A dén N;
- d: Khoang cach tir tim quay A dén F
- 1,: Khoang cach tir tim quay A dén P
- 1 Khoang cach tir tim quay A dén P

msl?

a) Tinh toan phan lyc N, va Iwc ma sat cua rac
voi mat trong cua canh gau F__ (hinh 5a)

Do giu mdi lan gip s& co luong rac
tuong duong dung tich cta gau 1a 0,5 m? (tinh
cho truong hop dﬁy tai) va ti trong cua réc la
0,6 tan/m® nén khdi luong cua rac la: m, =
0,5.0,6 = 0,3 tan = 300 kg.

Vi gau c6 5 canh nén khoi lugng réac tac
dung 1én moi canh dugc chia déu cho 5:

My;c. 9,8

- =588 N

pl =

Pé tién cho viéc tinh toan céac luc, luc
tac dung cta rac 1én canh gau s& quy vé khbi
tam O cua 1/5 khéi rac, do d6 lu’c tac dung P, se
duogc dit tai tam O, diém H nam trén canh gau
s& 1a diém chiju luc tac dung cua P .

N, =P, .c05(20,93°) = 588.c05(20,93°) = 549,2 N

= F_=f.N, =549,2.0,45=247,14N

msl

Trong d6, f = 0,45 - Hé s6 ma st cia

rac véi canh gau [2].

(@) i (b) (©)
Hinh 5. So do tinh toan cac phan lyc N va lyc
ma sat F

&
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b) Tinh toan phan lyc N, va luc ma sat cia
rac voi mat ngoai cia canh gau F_, (hinh 5b)

m, =m,+m, =437+ 110 =547 kg

Véi: m, = 437 kg la khéi lugng so bo
cua ban than g@u; m, = 110 kg 1a khoi lugng so
bo ctiia bo nguon thuy luc;, vam=m_ + m, =
300 + 547 = 847 kg 1a khoi luong toan b gau
khi thuc hién gap rac.

Luec tac dung Ién moi canh gau:

»

m. 9,8
P, = c = 1660,12 N

Céc lyc duoc quy vé khdi tdm dé tinh
nhung trong trudong hop nay 11,1’c‘N2 va F
duogc sinh ra khi mat ngoai cua gau tac dung
voi rac dudi tac dung cua trong lugng toan bo
canh gau va khoi rac trong gél}. Nhu Vé.’y, luc P,
s€ duogc dat tai tam cua 1/5 gau va khoi rac tai
diém O’, diém H’ nam trén mat ngoai cua gau
1a diém chiu lyc tac dung cua luc P..

N, =P2.cos (26°) = 1660,12.cos(26°) = 1492,1 N
= F_=f.N,=1492,1.0,45=671,45 N

¢) Tinh toan lyc tac dung cia xylanh P,
(hinh 5c¢)

St dung phuong trinh cin bang mo-
men quay quanh tim A: M, = 0.

Chon so bd chiéu day cénh géu la 10
mm (chiéu day canh gau s& dugc tinh toan t6i
uwu lai sau khi ¢ thanh phan céc lyc) va khoi
luong cia canh gau la: m_.=285kg = P_=
28,5x9,8=279,3 N.

YM, =0 & Pl + Pl —F d-

F ,b-N.c-N,a=0
= P, =8943,14 N

Véi: 1, =0,132 m; 1,=0,095m; a=0,3
m;b=0,63m;c=0,32m;d=0,65m.

3. MO PHONG VA KET QUA

Tir céc két qua tinh toan & trén, st dung
phan mém Solidworks dé mo phong strc bén
clia canh gau. Ban dau chon chiéu day canh giu
s0 bo 1a 10mm, sau d6 dwa vao két qua phan
tich ung suat ciia mdi lan mo phong ma thay
d6i chiéu day cua canh gau cho hop 1y theo két
qua g suat do.

Trén hinh 6a, két qua (mg suét 16n nhat
trén canh gau tuong tng véi chidu day chon so
bd ban dau 10mm 1a 1.883¢7 (Pa), két qua nay
cho thiy két cu con kha du bén. Do dé, chiéu
day canh gau duoc giam dan cho mdi lan tinh.
MGdi 1an giam chiéu day canh gau thi cac thanh
phan Iyc lién quan dén khéi luong canh gau s&
duoc tinh lai. Sau nhiéu lan lap lai viéc tinh
toan thi két qua ing suat (hinh 6b) ctia canh gau
1a 3.8¢” (Pa) tuong ng v&i chiéu day cua canh
gau 1a 4mm.

Vat liéu duoc chon dé ché tao géu la
thép Hardox400.

(@ (b)

Hinh 6. Két qua mé phong sirc bén ciia gau
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4. KET LUAN

Thong qua bai nghién ctru, chiing ta tim
hiéu vé c4u tao va nguyén Iy hoat dong cia gau
gap rac thuy luc, tir 46 x4c dinh cac thanh phan
luc tac dung lén gau trong qué trinh dong mé
gau dé gip va do rac. Duya trén két qua tinh toan
nay, mé hinh giu gip dugc xdy dung va duoc
mo phong dé tim ra duoc chiéu day canh gau
t6i wru 12 4mm. Tuy nhién, trong bai nghién ciru
nay chi xét truong hop rac da dugc bam nho
truée khi gip. Do d6 luc can sinh ra do cac soi
day, soi chi dai trong rac la khong cé. Trén thyuc
té, c6 nhiéu quy trinh xir 1y ric ma khong thuc
hién viéc bam nho rac tir ban dau, diéu nay sé
lam sinh ra lyc can do cac s¢i day, soi chi dai
c6 trong rac tac dung 1én gau. Trong trudng hop
nay can tinh toan lai strc bén ciia gau. Hon nira,
viéc anh huéng cua cac chat an mon c6 trong
rac cling khong xét dén trong nghién ctru nay.
Pay 1a cac van dé can duoc xem xét trong cac
nghién ctru tiép theo. <
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