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U’NG DUNG PHAN MEM SOLIDWORKS THIET KE KET CAU THEP
THIET Bl SANG CO DONG LAP TREN MAY BDAO MOT GAU

APPLYING SOLIDWORKS SOFTWARE TO DESIGN STEEL FRAMES OF
SCREENING BUCKET ASSEMBLED ON HYDRAULIC EXCAVATOR

TS. Tran Thanh An, ThS. D3 Hitu Tuén
Truong DPai hoc Cong nghé Giao thong Van tai

TOM TAT

Bai bdo trinh bay phirong phdp tinh todn thiét ké két cau thép cia thiét bi sang quay tich
hop trén may dao bang phan mém Solidworks. M6 hinh tinh cua thiét bi sang dwoc xay dung bang
phan mém, sau do dwoc phan tich bang phuwong phap phan tir hivu han. Két qua tinh dwoc s dung

dé ché tao thir thiét bi trong nuoc.

Tir khéa: Ung dung phan mém Solidworks; Gau sang; May dao mét gau.

ABSTRACT

The article represents the applying Solidworks software to design steel components of
the Screening Bucket assembled on hydraulic excavators. The model of equipment is drawn and
analyzed in the sofiware using FEM method. The results of the analysis are used for manufacturing

the sample of the equipment.

Keywords: Screening Bucket; Excavator Working Equipment,; Solidworks Applications.

1. MO PAU

Theo [1], may dao 1a mot may chu dao
dé dao va khai thac dat, cat phuc vu cong viéc
xdy dung co s6 ha tang trong cac linh vuc: Xy
dung dan dung va cong nghiép, khai thac mo,
xay dung thuy loi, xay dung cau duong.

Trong xay dyng dan dung va cong
nghiép: Pao hd mong, dao ranh thoat nudc,
duong dién ngam. Ngoai ra, con ¢6 thé sir dung
thay can truc khi lip cac 6ng thoat nuée, hodc
thay cac biia dong coc dé thi cong moéng coc.

Trong xay dung thuy loi: Pao kénh,
muong, nao vét sobng ngoi, bén cang, ao, ho...

khai thac dat dé dap dap, dép dé.

Trong xdy dung cdu dudng: dao mong,
khai thac dat, cat dap duong, nao, bat suon doi
de tao ta luy khi thi cong duong sat suon nui.

Trong khai thac mé: boc 16p dat tim
thuc vat phia trén bé mat dat, khai thac mo 1
thién (than, dat sét, cao lanh, da sau n6 min...)

Trong cac linh vuc khac: nhao tron vat
liéu trong cac nha may hoa chat. Tiép liéu cho
cac tram tron bé tong, bé tong 4t phan... Bbc
xép vat liéu trong cac ga tau, bén cang. Khai
thac sdi, cat ¢ long song.
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Ngoai ra, may co sd cua may xuc mot
gau co thé lap cac thiét bi thi cong khac ngoai
thiét bi gﬁu xtic nhu: cén truc, bua dong coc,
thiét bi cdm bac thdm. Lién quan dén linh vuc
thiét ké, ché tao thir nghiém thiét bi cong tac
lap trén may dao mot gau. Theo [2,3], nhom tac
gia va cong su dd bao vé thanh cong 02 dé tai
nghién ctru khoa hoc va cong nghé cip Bo Giao
thong Van tai v6i cac dé tai sau: “Nghién ctu
thiét ké, ché tao thiét bi cat bé tong cdt thép tich
hop trén may xuc thuy luc phuc vu thi cong va
ung ctru nhanh trong sura chira cac cong trinh
giao thong” ma sé DT153047, va “Nghién ctru
thiét ké, ché tao thir nghiém thiét bi nghién co
dong lap trén may xuc mot gau dap tng san
xuét vat liéu xay dung phuc vu cac cong trinh
phan tan tai Viét Nam” ma s6 DT194067. Hai
dé tai trén da trinh bay dugc phuong phép tinh
toan thiét ké, va dé xuat hudng thiét ké cac bod
cong tac trong nude, nhim dam bao dugce tinh
chi dong trong sir dung ciing nhu tiét kiém gia
thanh so véi thiét bi nhap ngoai. Két qua cua
cac dé tai trén cling khang dinh duoc kha ning
lam chu cong nghé cua céc truong dai hoc.

Y
it
AUL)

b)
Hinh 1. Bg c¢éng tac ldp trén mdy dao:
a) Bo cam bdc tham, b) Bua thuy lyc

Hinh 2. Thuwc nghiém két qua nghién ciru KHCN
cap bé GTVT:
a) Bé cong tdc cdt bé tong cot thép;
b) Bé cong tdac nghién da
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Nhim dap tng nhu cau ngay cang da
dang cua cac thiét bi cong tac lip trén may dao,
tac gia da tiép tuc dé xuat dé tai “Nghién ciu
thiét ké, ché tao thir nghiém thiét bi sang co
dong lap trén may dao mot gau dap ung san
xuét vat liéu xay dung phuc vu cac cong trinh
phan tan tai Viét Nam” ma s6 DT223029. Trong
dé tai nay, nhiém vu tinh todn thiét ké két cau
thép cua thiét bi sang 1a mgt nhiém vy quan
trong, can phai st dung phﬁn mém hién dai dé
nghién ctru.

2. TINHTOAN THIET KE KET CAU THEP
CUA LONG SANG VA KHUNG CHINH

Bo cong tic may sang cd cu tao nhu
thé hién trén Hinh 3. Bé dan dong quay cho
mat sang, st dung moé to thuy luc (1), cong
sudt dugc truyén dén truc sang thong qua hop
giam tdc gin lién véi truc dong co; ngudn thity
luc din dong md to dugc ldy tir may co so ma
khong can phai thiét ké bo ngudn riéng cho
thiét bi sang (dam bao kha nang tich hop, tinh
co dong clia bo cong tac). Sang dugc két ndi
véi tay gau ctia may dao bang bo lién két (4).
Bo cong tac co thé dao (tich) da vao sang, sau
d6 mit sang s& quay dé phan loai da.

Ning sudt cua b cong tac thiét ké khi
sang bé tong, gach c6 kich thudc 20x40 mm la
10 tan/gio; kich thudc (duong kinh 6ng sang)
dén 880 mm; lip dat tich hop trén méy xtc thiy
lue tir 12+26 tan; ap luc lam viéc cta hé thong
thuy luc dén 28Mpa, luu luong 60 lit/phut.

Theo céu tao cua sang, két cau thép la
phan quan trong, can phai duoc tinh toan thiét
ké dé dam bdo dugc do bén va dam bao dugc
tinh kinh té, va kha niang ché tao trong nudc.
Tuy nhién, két cdu phic tap nén can phai ap
dung phan mém d¢é tinh toan.
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1+ 5ir Bung motor cuty thly e
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Hinh 3. Cdu tao b céng tdc sang quay lap trén
may dao mot gau:
1 - Béng co (hép giam toc); 2 - Khung do
chinh; 3 - Mat sang con, 4 - B¢ lién két gd‘u;
5 - Mat sang tru; 6 - Ludi cdt canh; 7 - Rang cat
chinh; 8 - B6 chan tiép dat; 9 - Con lan do.

2.1. T4i trong tac dung lén b cong tac

* Tdi trong do trong lwong vit liéu trong long
sang:

Véi diéu kién thi cong sang phan loai
san pham cua qua trinh nghién chat thai rin
trong xay dung, chon khdi luong riéng p = 1,7
(T/m?), trong lugng riéng cta vat liéuy = 16677
(N/m?), thé tich giu sang V = 0,5 (m?).

Trong luong vat lidu chta trong ldng
sang:

G =V.y=0,5.0,8.16677 = 6670,8 (N) (1)
* Tai trong dong tac dong lén by cong tdc:

Pé xac dinh dugc tai trong quan tinh
can xac dinh sd vong quay cua ldng sang. Co
s& khoa hoc clia viée xac dinh s6 vong quay ciia
10ng sang 1a sang phai dam bao nang sudt thiét
ké Q = 10 tan/gio. Tuy nhién trong phan tinh
toan bén két cau, cac tai trong dong sinh ra s&
duoc tinh thong qua hé ) dong k=1,2.

Vay tai trong tac dong 1én 1dng sang
tinh theo cong thuc:

G, = Gk =8004,96 (N) )

* Vit liéu: Thép hop kim c6 Gng suit cho phép
[6] =300 Mpa. Vi 16ng sang thuong xuyén phai
tiép xuc v4i vat lidu sic canh, c6 ma sét 16n.

2.2. XAy dung md hinh tinh va phén tich két
qua

Céc budc co ban tinh toan bén chi tiét
bang phan mém Solidworks:

- Bude 1: Xay dung md hinh 3D, mo
hinh 3D duogc thiét ké theo kich thudc va hinh
dang theo yéu cau thuc té, tuy nhién trong mot
sO truong hop s& phai don gian hoa tai mot sd
vi tri 1dp ghép.

- Budc 2: Chon va 4p dat Vét li¢u cho
mo hinh tinh, Solidworks cung cap da dang
mAu vt liéu theo tiéu chuin quéc té, tiéu chuin
Mi, tiéu chuan Anh. ..

- Bude 3: Gan lién két, rang budc cho
mo hinh tinh, Solidworks ciing cung cap day
du cac dang lién két: ngam, lién két tua, lién két
ban Ié...

- Bude 4: Gan tai trong tac dung 1én mo hinh.

- Bu6c 5: Chia Iuéi phan tir hiru han
cho mo hinh, trong Solidworks néu nguoi ding
khong c6 diéu khién ludi didc biét thi phdn mém
s€ tu dong lya chon loai phén tor phu hop cho
mo hinh.

- Budéc 6: Phan tich bai toan va hau
phan tich, trong budc nay sé cho ket qua phan
tich cia bai toan thong thuong gdm Gng suét,
chuyen vi, bién dang ctia mo hinh.
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2.2.1. Két céu long sing

Két céu 16ng sang 13 két cau tiép xuc
tryc tiép voi vat liéu sang (da, bé tong...). Do
vay khi thiét ké két cAu nay can dam bao kha
nang chiu lyc va kha nang chdng mai mon. Tai
trong tr vat liéu tac dung 1én mat sang. Truc 4o
mat sang duoc lién két voi khung chinh bang
6 d&. Khi lam viéc két cau chiu lyc nhu dam
cong-xon.

a)
Hinh 4. M6 hinh tinh két cdu mdt sang:
a) So do tai trong tac dung, b) Chia ludi phan tie

a) b)
Hinh 5. Két qua phan tich:
a) Ung sudt, b) Chuyén vi

Qua két qua phan tich, ta thiy ing suat
16n nhét xuat hién tai vi tri lién két giira sang
va khung chinh. Két qua nay phu hop voi diéu
kién lam viéc ctiia dam cong-xo6n. Gia tri Gng
sudt 16n nhét trén mo hinh tinh bang 227.237
Mpa, so sanh v&i tng suat cho phép ctia vat lidu
450 Mpa c6 thé thay két cdu dam bao do bén.
Do cung thong qua gia tri chuyén vi 16n nhat
trén mo hinh tinh 1a 1.515 (mm). Gia tri nay
cho thay két ciu dam bao do ctng.
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2.2.2. Két ciu khung chinh

Két cau khung chinh 12 bo phan lién két
sang v&i may co s¢ (may dao).

b)
Hinh 6. So do tinh két cdu khung chinh:
a) So do tinh; b) Chia phan tir

ey W1l
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a) b)
Hinh 7. Két qua phan tich:
a) Ung sudt, b) Hé sé an toan

Theo két qua phéan tich (Hinh 7), mg
suét trén 16n hon khung chinh c6 thé dat dén
gia tri 365.415 N/mm?, gia tri ndy nho hon gia
tri ing suat cho phép ciia vat liéu 450 N/mm?,
Hé s6 an toan cua két cau khi lam viéc nho nhat
1a 1.698 nén két cAu dam bdo an toan khi lam
vigc.

3. MQT SO HINH ANH QUA TRINH CHE
TAO THIET BI

Duya trén két qua tinh toan bang phan
mém Solidworks, san pham mau da dugc ché
tao thanh cong.
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Hinh 8. Ché tao thir thiét bi sang:
a) Ket cau khung chinh, b) Két cau long sang, c) Lap rdp thiét bi

4. KET LUAN

- Bai bao da phan tich dugc céc tai trong
tac dung 1én thiét bi sang; xay dung duoc mod
hinh tinh cta khung chinh va 1dng sang bang
phan mém Solidworks. Pa st dung mé-dun
phan tir hitu han (FEM) tich hop trong phan
mém dé phan tich két qua ung suét, bién dang,
hé s an toan ciia ddi tugng nghién ctru. Két
qua mo phong tryc quan va ddm bao d¢ chinh
Xac.

- Két qua tinh toan cua bai bao da dugc
sir dung dé ché tao thanh cong thiét bi sang co
dong lap trén may dao mot gau truyén dong
thuy luc.
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