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TOM TAT

Bai bdo trinh bay tom tdt vé cdu tao, nguyén Iy lam viéc ciia mdy ép coc thity lwc robot di

chuyén trén coc. Tdc gia sir dung phan mém Solidworks — Simulation dé mé phong va phan tich

phan tir hitu han khung chinh ciia méay nham xdc dinh kha nang lam viée cia khung chinh da dwa

ra.

Tw khoa: Xi-lanh thuy luc;, Khung chinh; May ép coc.

ABSTRACT

This article introduces the structure as well as the working principle of the pressing platform

of press-in machine. The author uses Solidworks — Simulation software to simulate and to conduct

the finite element analysis of the main frame to determine the working capacity of the clamp.

Keywords: Hydraulic cylinder;, Main frame,; Press-in machine.

1. PAT VAN PE

Trén thé gidi, viéc st dung may ép
coc thuy luc robot di chuyén trén coc da duogc
ap dung tu lau tai cac cong truong xay dung
try cau, hd mong 16n ké chin syt 16 trong cac
cong trinh & noi d6 hay ké bo song, bo bién,
tham chi cac cong trinh vuot dai duong (Du
an Construction of New Water Intake Pumping
Station & Sri Lanka, hay du an Crossrail Canary
Wharf Isle of Dogs Station & Anh qudc,...) [1],

[2], [3]. O Viét Nam, may ép coc thity luc robot
di chuyén trén coc ciing d duoc st dung rong
rai trong khodng mudi ndm tr¢o lai day phuc
vu thi cong céc cong trinh d6 thi, chung cu,...
va hién nay s lugng va ching loai may dang
ngay cang ting lén nhu: May ép coc robot kiéu
Latest F101, may ép coc robot kiéu PP150A,
GRV 0926-SP4, GRV 1026-SP7,... Tuy nhién,
hau nhu cac dong may ép nay déu duoc nhap
khu tir cac nude nhu Nhat, e va cac nude
khac voi gia thanh cao. Do d6, viéc nghién ctru
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loai thiét bi nay, dac biét 1a by cong tac cua may
(khung chinh) nham lam co s¢ khoa hoc cho
viéc ché tao trong nudc thay thé cac thiét bi
nhap ngoai, lam chu cong ngh¢, giam gia thanh
méy 1a mot nhu cau cip thiét.

2.NOI DUNG

2.1. Khai niém may ép coc thuy lwe robot di
chuyén trén coc

May ép coc thity lyc tu hanh kiéu robot
di chuyén trén dai coc 1a loai may ép coc thiy
luc sir dung dé ép cac loai coc thép (6ng thép
hodc véan thép) thich hop véi nhiéu loai nén
khac nhau nhu nén thong thudng, nén yéu, nén
clng,... May ép sir dung dau thfly luc va hoat
dong dua trén nguyén 1y cua truyen dong thuy
luc nén rit ém va khong giy ra tiéng On ciing
nhu rung dong manh, thich hgp véi viéc thi
cong nhiéu dang cong trinh, dic biét may phat
huy hiéu qua cao khi thi cong ¢ dia hinh chat
hep hodc mat d cong trinh cao.
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Hinh 1. So dé cau tao mady ép coc thuy luc robot di
chuyén trén coc, [4]:
1 — Tay can dan hwéng cho may; 2 — Xi-lanh ép;
3 — Md kep coc; 4 — Tam tang cuong;
5 — Cum xi-lanh — piston kep coc; 6 — Khung
chinh; 7 — Chan kep; 8 — Ban truot than may

*) Nguyén ly hoat dong ctia may ép coc thuy
Iwc robot di chuyén trén dai coc:

Hinh 2. Cac bucc thuc hién ép coc

Di chuyén may vao vi tri 1am viéc, qua
trinh nay can c6 su hd tro cia cac thiét bi khac,
ban than may ép coc khong thé tu di chuyén.
Viée 1ap dat may, thiét bi, bé d& phu thudc vao
diéu kién thi cong ciing nhu chiéu dai va trong
lugng coc. Coc dugc dua vao b phan cong tac
cua may nho xe cau coc di kém, sau d6 xi-lanh
kep coc (5) duoc diéu khién kep chit vao coc
ddng thoi cac xi-lanh ép coc (2) s€ ép coc vao
sau trong nén. Khi ép hét hanh trinh, xi-lanh
kep coc (5) nha ra, xi-lanh (2) kéo ban kep coc
(6) di 1én dé tiép tuc thuc hién mot chu ky ép
moi. Sau khi ¢p hét chiéu dai coc, cac chan kep
(7) s& nha ra, két hop viéc nang may va st dung
ban truot (8) glup may tién vé phia trudc dé
thue hién ép coc tiép theo, [5].

2.2. Phin tich phén tir hitu han khung chinh

2.2.1. M6 hinh hinh hoc cia khung chinh

im— )
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Hinh 3. Hinh vé tong thé ciia khung chinh.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)

TAP CHI CO KHI VIET NAM, S6 314, thang 4 nim 2024

153

cokhivietnam.vn / tapchicokhi.com.vn

&



NGHIEN CU'U - TRAO PO

Nhom tac gia tién hanh xdy dung mo
hinh 3D khung chinh ctia may ép coc thuy luc
kiéu robot tuy hanh di chuyén trén dai coc dua
trén céc kich thuéc & hinh 3 d€ tién hanh viée
phan tich, tinh toan ¢ cac budc sau. M6 hinh
3D cutia khung chinh dugc trinh bay ¢ dudi day.

Hinh 4. Mé hinh 3D ciia khung chinh trén phan
mém Solidworks.

2.2.2. Pic diém vt ligu

Vit liéu ma nhém tac gid chon cho cac
phén tir cua khung chinh déu 1a thép Alloy Steel
¢ cac dic tinh nhu sau: Mé-dun dan hoi: E =
2,1.10" (N/m?), Hé s Poissons: p = 0,28, Mb-
dun cit: 7,9.10"°(N/m?); Khdi lugng riéng: 7700
(kg/m?); Cuong d6 kéo: 723825600 (N/m?).

2.2.3. Tdi trong tac dung vao khung chinh

Vi loai mady da lga chon nghién cuu,
tinh toan c6 luc ép coc 16n nhat 1a 130 tin. Do
do6, luc tac dung 16n nhat vao mdi tai bat chét
(04 tai bat) trén khung chinh dé giir xi-lanh thay
luc ép coc 1a 32,5 tan, twong duong 325000 N.
Vi tri luc tic dung vao mit trong tai bat chot
cua xi-lanh thuy luc ép coc.

2.2.4. Phén tich phén tiv hivu han

Pé xac dinh ndi luc phat sinh trong
khung chinh trong cic qué trinh lam viéc,

nhom tac gia st dung chuong trinh Solidworks
— Simulation d€ phan tich. Qua trinh phan tich
cu thé nhu sau:

2.2.4.1. Su tao ludi khung chinh

Sau khi tién hanh tao ludi, cac thong )
tao ludi cua khung chinh nhu sau:

- Kich thudc phﬁn ta: 12,2 mm;
- Tong s nat: 108995;
- Tong so phan tu: 59456.

0
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Hinh 5. M6 hinh khung chinh sau khi dwoc tao luoi.

2.2.4.2. PBiéu kién bién

Vi trudng hop ép coc, c6 thé thdy rang
truong hop 1am viéc bat loi nhit cia may 1a
khi tién hanh ép coc voi luc ép 16n nhét va coc
khong xudng duogc nita do luc can ma sat qua
16m tac dung vao coc hoac coc gap phai vat can
khong xuyén qua duoc. Khi dé, diéu kién bién
ciia khung chinh may duoc xac dinh v6i bé
mit tiép xuc gitra ban truot ctia khung chinh va
chén kep coc dugc coi 1a lién két ngam.

Hinh 6. Pdt diéu kién bién khung chinh mdy cho
truong hop ép coc.
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2.2.4.3. Bdt luc cho cac chi tiét

Qua trinh dat lyc vao mo hinh 3D khung
chinh truong hop ép coc dugc thé hién ¢ hinh
dudi day:

S[E[R[¢[O[N -
v

Hinh 7. Qua trinh dat lyc tac dung vao khung
chinh khi ép coc.

2.2.5. Cdc két qud thu dwoc sau khi phén tich
phan tir hitu han

Sau khi phan tich m6 hinh 3D khung

chinh, nhém tac gid c6 duogc cac két qua sau
day:

2.914,525

von Mises (N/m*2)
586.382.272,000
527.744,288,000

. 469.106.368,000
- 410.468448,000
. 351.830.496,000
_ 293.192.576,000
_ 234554640,000

- 175.916.704,000

117.278.776,000
I 58.640.848,000
2.914525

— > Yield strength: 620422,000,000

Hinh 8. Két qua phan tich iing sudt ciia khung
chinh trong trieong hop phan lyc do lyc ép coc tao
ra tac dung vao khung chinh.

URES (mm)
1,239

. 1,115
- 09

. 0867

_ 0743

_ 0519

_ 0495

_ 0372

0248
I 0124
0,000

Hinh 9. Két qua chuyén vi ciia khung chinh trong
truong hop phan lyc do luc ép coc tao ra tac dung
vao khung chinh.

Nhéan xét: Voi truong hop phan lyc do
luc ép coc tao ra tdc dung vao khung chinh, ta c6
thé thdy (mg suat 16n nhat phat sinh trén khung
chinh c6 gia tri 6 = 586,4 [N/mm?] tai vi tri lién
két giira xi-lanh ép coc va khung chinh. So sanh
voi gié tri ing suit cho phép cua vat li¢u lya
chon [o] = 723,8 [N/mm?], két cdu khung chinh
dam bao diéu kién chiu luc. Chuyén vi 16n nhét
tai mat bich chiu tac dung luc cua xi-lanh, gia
tri chuyén vi 16n nhét ¢ day 1a 1,24 mm.

Nhu vay, voi cac Kkét qua ¢ trén, két cau
khung chinh ctia méay ép coc thuy luc kiéu robot
ty hanh di chuyén trén dai coc ma tac gia da
dua ra hoan toan dam bao diéu kién lam viéc.

3. KET LUAN
Phéan tinh toan, thiét ké két cau thép

khung chinh ma tic gia da tién hanh dat duogc
mot so két qua sau day:
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1) Pa phan tich dugc cac loai két cAu
khung chinh khac nhau, tir d6 dua ra két cau
khung chinh phui hgp dé tién hanh mé phong
3D két cAu bang phan mém Solidworks.

2) Pi tién hanh x4c dinh céc truong
hop 1am viéc clia may nham xac dinh cac diéu
kién cho viéc phan tich phan tir hitu han két
ciu khung chinh. Sau d¢, sir dung phan mém
Solidworks — Simulation dé phan tich két cdu
va da nhan duoc cac két qua thé hién cac diém
1am viéc bt lgi ctia khung chinh, ciing nhu thay
duoc két cdu mé hinh dua ra dam bao duoc kha
nang chiu lyc va dap tng dugc nhu ciu cong
viéc ctia may. Cac két qua nghién ctru & trén cd
thé sir dung 1am tai liéu c6 ich cho viéc ché tao
may ép coc thuy luc robot di chuyén trén dai
coc tai Viét Nam. «*
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