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APPLICATION OF SOLIDWORK SOFTWARE TO OPTIMIZE THE BUCKET OF
EXCAVATOR
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TOM TAT

Bai bdo trinh bay tém tat két qud phdn tich trang théi chiu luc cia gau dao trong qud trinh
lam viéc. Tac gia su dung phan mém Solidworks — Simulation dé moé phong va phan tich phan tir
hitu han gau dao, toi wu gau dao nham xac dinh kich thudc hop Iy cua gau dao may dao mot gau

dam bao kha nang lam viéc.

Tir khéa: Gau dao; Rang gdu; May dao.

ABSTRACT

This article presents a summary of the results of the analysis of the load-bearing the bucket
during the working process. The author uses Solidworks — Simulation software to simulate and
analyze the bucket, optimize the bucket to determine the reasonable size of the bucket.

Keywords: Bucket, Bucket teeth, Excavator.

1. PAT VAN PE

Trén thé gidi, viéc st dung may dao
mot gau truyén dong thuy lyc da duge st dung
tir 1au tai hau hét cac cong trinh xay dung phuc
vu cho cong tic lam dat, giai phong stc lao
dong va nang cao niang suit,... O Viét Nam,
may dao mot gau truyén dong thay luc cb s6
luong va chung loai ngdy cang ting nham dap
mg nhu ciu xdy dung co so ha tang. Hang
nam, lugng nhap khau cic chung loai may dao
vao Viét Nam trén 10.000 chiéc ca méi va da
qua st dung, v6i cac may dao banh xich chiém
td1 90%, tir cac thuong hi€u 16n nhu: Komatsu,
Kobelco, Doosan, Hitachi, Hyundai, Volvo,...
Viéc st dung céac bo cong tac khac nhau nhu

gau dao dat thuong, giu dao dat cimg, giu nao
vét kénh, géu ngoam,... phuc vu tinh da nang
trong cong vi¢c cua may dao dang dugc quan
tam va phat trién. Trong qua trinh sir dung méy,
bd phin cong tac ctia may (giu dao) thuong
xuyén lam viéc voi kha nang chiu tai va mai
mon cao, nhat 1a khi thi cong céc loai dat cimng,
nhu cau thay thé giu dao trén may 1a rat 16n
[2], [3], nhung gia thanh giu nhap tir cac hing
dé thay thé lai rat cao, do do viéc nghién ctru
dé c6 co so ché tao gau dao trong nude 1a can
thiét. Trong pham vi bai bao nay, xin trinh bay
cac két qua nghién ctru toi wu gau ciia may dao
bang phuong phap phan tir hiru han véi sy trg
gitip ctia phan mém Solidworks, [5].
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2. NQI DUNG
2.1. Khai niém giu dao dat cirng

Hién nay, gau xuc duoc trang bi lap trén
may dao mot gau truyén dong thiry lyc c6 nhidu
loai gau xuc khéc, tiy thudc vao timg cong viée
cu thé ¢6 thé lya chon loai géu cho phu hop,
trong mot sd truong hop viée chon sai loai gau
s& 1am giam ning suét tir 30-40%. Dudi day 1a
mot s6 loai gau xuc:

Hinh 1. Mét s6 logi gdu duoc su dung Lt trén may
dao mot gau

Gau dao dit cimg, con goi 1a gau chiu
tai cao, phd bién nhit 1a sir dung cho méy xiic
dao va dugc thiét ké chii yéu dé sir dung trong
khai thac mo va khai théac da.

Loi gdu V6 ngoai géu

Nim & duoi ludi cét nham  Hinh dang ting dd hd géc va
14m téng strc bén | am ti 1 mai mon
u
4o cing.
/ Bugc thiét ké aé d& dang
ay thé khi stra chira bao
rong.

L cét canh Tém thép chéng mai mon bén
suon ghu

c thiét ké voi cac tinh chét co Duoc thiét ké dé co kha nang
chiumai xuyén thing tét va sir dyng vat  Tam thép b
éu chiu mai mon cao. géc dudi
b

Hinh 2. Cau tao va chirc nang cdc bo phan cua
gau dao dat

2.2. Phan tich trang thai chiu lwc ciia giu
dao dat cing

Trudng hop lam viéc nang nhoc nhét va
thuong dugc chon 1a trang thai lam viéc dién
hinh dé tinh toan thiét k& thiét bj gu sap cho
may xuc thiy Iyc mot gau 1a truong hop gau
quay quanh khép ban 1& ndi véi tay gau nho
xi-lanh gau, dong thoi cn va tay gau ding yén.
Sau day, tac gia s€ trinh bay cac budc phan tich
trang thai chiu luc cua chi tiét dé phuc vu cho
viée toi uu chi tiét bang phan mém Solidworks
[5], cu thé nhu sau:

Hinh 3. M6 hinh 3D gau ciia mdy dao
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Hinh 4. Luec tdc dung vdo gau dao

Loai gﬁu ma nhom tac gia lga chon
nghién ctru tinh toan s€ chiu lyc can dao thuan
tuy P_la tong cua hai thanh phan P, va P . Véi
P =94.500 N Yc’)i phl‘rong vuong géc voi l?é
mat dinh rang gau, chiéu ngugc chiéu chuyén
dong cua gau. I?Oz = 42.520 N, V('Ti‘ phu01}g
vuong géc voi bé mat day cua rang gau, chiéu
hudng vao bén trong gau (hinh 4) [1], [4].
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Diéu kién bién cta géu dao: Tai bé mit
16 chét lién két gitra gau va tay gau dugc coi la
lién két chét. Tai bé mat 156 chdt lién két gitra
giu va co ciu hinh binh hanh dugc coi 1a lién
két chét.

Sau khi dat lyc, diéu kién bién va vat
liéu cho gau dao, tac gia thuc hién chia ludi mo
hinh.

Bucket 5D (-Default)

Hinh 5. Tao luéi chi tiét

Két qua thu duoc sau khi chay chwong
trinh m6 phong nhu céc hinh dudi day:

20410002

2574602

Hinh 6. Két qua phdn tich iing sudt ciia gau dao
truong hop cat dat logi 5.

1538201

1262601

Hinh 7. Két qua chuyén vi ciia gau dao trieong hop
cat dat loai 5.

Trong truong hop 1am viéc bat loi nhét
ctia gau dao dit cing lap trén may may dao mot
gau truyén dong thuy luc dao dat loai 5, ta co
thé thay Gng suat 16n nhat phat sinh trén gau
dao c6 gid tri o= 441 [N/mm’] tai vi trf tam
lién két giira loi gau va gau, con chuyén vi lon
nhat tai ring ¢ gitta ctia gau do, gia tri chuyén
vi 16n nhat 14 0,31 mm.

Sau day, tac gia s& tién hanh t6i wu chi
tiét gau dao bang cach thay doi kich thude hinh
hoc cuia bé day thanh bén va bé day day giu cac
ham muc tiéu nhu sau:

- Ung suét 16n nhét xuat hién trong chi
tiét khong vuot qué gid tri o = 1700 (N/mm?);

- Trong luong cua gau dao dat nho nhét

(G
2.3. T6i wu chi tiét dim giu dao

Tao mdi trudng t6i vu chi tiét bang cach
tao cac kich thuéc thay doi (Add Variables):
Chon céc kich thudc c6 thé thay ddi cua chi
tiét, chon Add Variables ta thiét 1ap cac kich
thude can toi wu. O day, tac gia lya chon hai
thong s6 kich thudc co thé thay do6i 1a bé day
thanh bén gau dao va bé day day gau (hinh 8).

Diéu kién bién (Contraints): Contraints
— Add Sensor, muc Sensor Type cd cdc muc
rang budc nhu khdi lwong, kich thudc, ung
sut. Tac gia chon Simulation Data (Stress) véi
viéc rang budc g suat nhd hon 1700 N/mm?.
Ham muc tiéu muc (Goals): Chon ham muc
tiéu la khéi lugng cua vat 1a nho nhét ham muc
tiéu 1a trong lwong gau dao ¢ khdi lwong nhod
nhat (G,,,— min).
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Hinh 8. Cira s6 t6i wu chi tiét

Sau khi chay chuong trinh mé phdéng
t6i uu gu dao, tac gia thu dugc bang cac thong
s6 voi ¢ot tdi uu c6 mau xanh (Optimal) nhu
hinh 9.
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Hinh 9. Két qua sau khi chay t6i wu chi tiét

Local Trend: Design Study 1 Optimal
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Hinh 10. Biéu do quan hé giita khoi lwong chi tiét
va kich thuoc dwoc thay doi

Local Trend: Design Study 1 Optimal
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Hinh 11. Biéu do quan hé giita bé day dday gau va
wng sudt lon nhat phat sinh trén chi tiét

Local Trend: Design Study 1 Optimal
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Hinh 12. Biéu do quan hé giita phan lom thanh
bén gau va irng sudt 16m nhdt phat sinh

Local Trend: Design Study 1 Optimal
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Hinh 13. Biéu do quan hé giita bé day thanh bén
gau va wng sudt lon nhat phat sinh
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Bdng 1. Bang déanh gid chi tiét gau dao triede va
sau khi toi wu

N6i dun Chi tiét chwa | Chi tiét sau
: g toi wu khi tdi wu
Be dAay t?anh 20 mm 15 mm
bén gau
Bé day phan
16m thanh bén 10 mm 10 mm
gau
Be da;y day 40 mm 30 mm
gau
Ungsuattrong | )\ | 6369 N/mm?
gau dao
Khéi lugng
gﬁu ddo 971,3 kg 839,5 kg

Nhan xét: i v6i chi tiét gau dao trén,
ta thay khi thyc hién t6i uu trén phan mém
Solidworks thi v6i cung diéu kién lam viéc véi
tai trong tac dung khong thay d6i, ta da glam
kich thudc ban dau ctia chi tiét cu thé voi bé
day thanh bén gau giam tir 20 mm con 15 mm,
bé day day gau giam tir 40 mm con 30 mm,
ddng thoi trong luong cia giu dao giam tir
971,3 kg xudng con 839,5 kg ma két ciu gau
dao méi van dam bao duoc kha niang lam viéc.

3. KET LUAN

Phan tinh toan, t6i vu két cau gau dao
ma tac gia da tién hanh dat dugc mot so6 két qua
sau day:

1) Pa phan tich dugc dang két cau gau
dao, tir d6 tién hanh xay dyng mé hinh mé
phong 3D két cau bang phan mém Solidworks.
D3 tién hanh xé4c dinh cac trudong hop lam viée
ctia giu ddo, phan tich phan tir hitu han két cau

mod hinh dua ra dam bao dugc kha nang chiu
luc va dap ung duoc nhu cau cong viéc cua
may.

2) Pa thuc hién téi wu két ciu cua gau
may dao, két qua sau khi thyc hién téi vu thu
duoc cho théy mdt sd kich thude trén géu dao
da duoc thay d6i hop 1y hon va giam duoc khéi
luong gau dao ma van dam bao diéu kién 1am
viéc cia gdu dao. Cac két qua nghién ctru ¢ trén
c6 thé sir dung 1am tai liéu c6 ich cho viéc thiét
ké, ché tao giu ddo cua may dao mot giu tai
Viét Nam. <
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