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TOM TAT: Ngay nay, cac phdn mém hé tro thiét
ké 2D va 3D ngay cang phat trién. Viéc Ung dung
cac phan mém phan héi truc tiép cho viéc thiét ké
nham t6i uu hda qua trinh thiét ké |a diéu can thiét
dé tranh duoc viéc t8n thoi gian thiét k&, ché tha.
Viéc tinh toan, thiét k& chi tiét ddm chinh cdéng truc
déy tai frong mét tan duoc thuc hién theo phuong
phap tinh todn phan tich. Phdn mém NX hé tro
mo hinh hoéa chi tiét dudi dang 3D va phan mém
Autocad hé trg ban thiét ké dudi dang 2D. Qua
trinh md phoéng thuc hién théng qua thiét ké chi
tiét ddm chinh va dua cac thdng sé dau vao nhu 1ai
frong va vat liéu vao phan mém Abaqus. Két qua
tinh toan bao gdm Ung suat, chuyén vi va cac théng
s& khac duoc so sanh vdi gidi han bén dé dam bao
tinh an foan va hiéu suat cla chi tiét dam chinh.
Né&u chi tiét khéng da bén hodc thia bén ta cé thé
18i uu hoa lai qua trinh thiét ké ma khéng qua giai
doan ché thd. Nghién clu nay cung cap co s& cho
viéc ché tao va kiém tra bén cla chi tiét may trong
cac Ung dung thuc té va hiu ich cho nganh céng
nghiép san xuat va ky thuat.

TU KHOA: Kiém bén, phuong phap phan t hau
han, cdng truc, Ung suat, chuyén vi.

ABSTRACT: Nowadays, software supporting 2D
and 3D design is increasingly developing. Applying
direct feedback software for design to optimize the
design process is essential to avoid wasting fime
on design and testing. The calculation and detailed
design of the main beam of the portal crane with
a load of one fon are carried out according fo the
analytical calculation method. NX software supports
detailed modeling in 3D and Autocad software
supports 2D designs. The simulation process is
performed through detailed design of the main
beam and inputting input parameters such as loads
and materials info Abaqus software. Calculation
results including stress, displacement and other
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parameters are compared with the durability limit
to ensure the safety and performance of the main
beam deftail. If the part is not strong enough or is
too strong, we can re-optimize the design process
without going through the trial phase. This research
provides a basis for the fabrication and durability
testing of machine parts in practical applications
and is useful for the manufacturing and engineering
industries.

KEYWORDS: Durability testing,
method, gantry, stress, displacement.

finite element

1. DAT VAN DE

C6ng truc 1a mot loai thiét bi nang ha ndm trong danh
muc may nang va may chuyén lién tuc. C6 rat nhiéu céc loai
thiét bi nang ha khac nhau dua theo cau tao, kha nang lam
viéc, hé théng dan déng... ma cé cac tén goi khac nhau
nhu cu truc, can truc, cdng truc... Cng truc la mét dang
bién thé clia cau truc, thiét bi nang ha va di chuyén hang
héa, thiét bi hang nang trong nha xudng, bén cang hoac
khu vuc ngoai trai... trén nén bé téng. Céng truc c6 hinh
dang giéng cng chao véi 2 chan ding va dam ngang, c6
kha nang lam viéc linh hoat trong cac dudng ray di chuyén
va cac khdu dé theo yéu cau va c6 kha nang lam viéc trong
méi trudng 6 tai trong, ndng nhoc, kich thudc céng I6n,
cong kénh, ddc biét la trong cac cong trinh xay dung, nha
may sat thép, bé tong... Cau tao cla céng truc bao gom:
Dam chinh cta c8ng truc day tay sé dugc lam tu thép
hinh hodc ti thép t8 hop tao hinh chir I, hai dau cla
dam chinh cé ban ma, dugc khoan 16 bu-l6ng & bén géc.
Chan c8ng truc cling dugc lam tur thép hinh hodc C gap,
mat cét sau khi tao hinh dang hép. Dugi chan céng truc
|a dam bién ciing c6 ciu tao va mat cat nhu chan céng
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truc hodc tuang duang tuy vao tai trong cla cng truc
day tay. Dudi dam bién cla céng truc la cac banh xe chiu
tai, xoay 360 d9, c6 khoa.

Khi lam viéc, dam chinh chiu luc uén do tai nang tai
vi tri gitta dam. Luc nay tac déng 1én dam chinh lam dam
chinh chiu mé-men uén. Ngoai ra, chan c¢éng truc chiu luc
nén hudng tam. Vi vay, trong qua trinh thiét ké can tinh
toan Ung suat va bién dang cda dam chinh dé dam bao
diéu kién bén réi mai tién dén qua trinh ché tao.

Abaqus v6i bd suu tap phong pht clia cac phan tlr, dac
biét dugc thiét ké dé linh hoat m6 phéng moi loai cau tric
trong nganh Ca khi. Khad nang nay khong chi gitup ngudai
ding mé phdng cac thiét ké phuic tap ma con cho phép
phan tich cac tinh chat vat liéu da dang nhu kim loai, bé
téng c6t thép va vat liéu cao phan ti hay phuc hop.

Ngoai viéc sir dung cho muc dich phan tich két cau,
Abaqus con dugc ap dung rong réi trong nhiéu linh vuc
khac nhu truyén nhiét, dién t co hoc va phan tich am
thanh. Su da dang trong viéc ting dung ctia n6 giup ngudi
duing khai thac t6i da tiém nang ctia phan mém.

Déng chu y, Abaqus khéng chi la mét phan mém mé
phong ma con la moét cong cu thuong mai chat lugng cao,
déng thai lai rat dé st dung. V6i hai khoi phan tich chinh
la Abaqus/Standard va Abaqus/Explicit, ngudi dung cé thé
chon lua phuong phéap phan tich phti hgp vé6i nhu cau cu
thé. Tém lai, vdi cac tinh ndng manh mé va dé st dung,
Abaqus la mét cong cu dang tin cay cho moi ngudi dung
mudn thuc hién cac phan tich két cau chinh xac va hiéu qua.

2.TiNH TOAN THIET KE CONG TRUC

Dam chinh cé kich thudc nhu hinh vé. Tai trong 1 tan
dugc dat vao vi tri chinh gilta ctia dam. hai bén la hai dau
goi tua A va B. Khoang cach gitra hai goi tua la 2,2 m.
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Hinh 2.1: Hinh vé va biéu dé mé-men ctia ddm chinh
Phuang trinh can bang:

Y MA=0=>22Ys-1,1 Q=0 (KN)
YFy=0=>YA-Q+Yp=0 (KN)

2.1.Tinh chiéucaoh_,
Theo s6 tay Thuc hanh tinh toan két ciu thép ta co:
Trong do:
1 F I 1
hmin—g.g‘ [Z] S
E - M6-dun dan héi ctia thép: E=210 Gpa =2,1x10*KN/cm?;
F - Ung suat bén uén cho phép 400 - 510 Mpa. Chon
F=400 Mpa= 40 KN/cm?;
| - Chiéu dai ctiadam | =220 cm;
¥, = 1,2 (Hé s6 vuat tai trung binh cla thép).

[%] = 4—(1)0 (B6 véng tuang déi cho phép ctia dam).
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Hinh 2.2: M3t cdt dam chinh dang thép hinh I sau khi d3 tinh todn

2.2, Xac dinh déc trung hinh hoc cta tiét dién dam.

- Ung suat phap 16n nhat:

Mimayx KN
Omax = Wy (@)

- Ung suét tiép 16n nhat:
Q- Sx (SN
Iy. ty “cm2

Vi dam la vat liéu déo nén theo thuyét bén ling suat
ti€p cuc dai, véi hé s6 an toan la 1,3.

(o]
O3 = v Ghax + 4Thax < ﬁ

=1,92 (Kn/cm?) < [30,7] (Kn/cm?)

Tmax =

=>Thoéa man diéu kién bén
-Tinh chuyén vi ctla dam:
boan AC:

P.b 12—b2 3

N=TEL 6 6

Doan BC:

P.b 7, —a)? 12— b2 73
(2 )l+ 227—2

V2ZTE LY eb 6 6

Vi C & gilta dam nén do véng I6n nhat xay ra tai diém C:
Chuyén vi I6n nhat xay ra tai vi tri gitta dam vdi gia tri
0,025 mm.

3. XAY DUNG CAC MO HINH MO PHONG VA KIEM BEN

3.1. M6 hinh héa chi tié€t dam chinh

Viéc m6 hinh hoa cling c6 thé thuc hién bang cac phan
mém khac nhau nhu Inventor, Catia, SolidWork... Trong
nghién ctu nay st dung phan mém NX dé ti€n hanh mé
hinh hoa chi tiét dam chinh. Hinh 3.1 dudi day thé hién viéc
mo hinh hda chi ti€t dam chinh dudi dang 3D.

Hinh 3.1: Céng truc day tay ti trong 1 tan
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3.2. Chia luéi

C6 hai cach co ban dé chia lugi bao gom lugi hinh lap
phuong va lugi ti dién. Béi véi cac chi tiét c6 hinh dang
thiét k& 3D phuic tap, nhiéu gan gg, géc bo, thanh vach,
ta nén chon phuong phap chia luéi ti dién dé dat két qua
chinh xac hon. Mé phdng st dung ludgi ti dién dé don gian
héa mé hinh va diéu chinh cac dac diém trong ludi. Chi tiét
mo6 phoéng dugc chia thanh 12.425 phan t td dién nhu thé
hién trong Hinh 3.2 dugi day.

Hinh 3.2: Chia Iuéi khung cong truc bang phdn mém Abaqus

3.3.Tinh chat vat liéu

Vat liéu thép carbon SS400 dugc st dung cho viéc tinh
toan thiét ké va ché tao céng truc ddy tay. Vé thanh phan
hoa hoc ctia thép SS400 dugc cho trong bang dudi day:

Bang 3.1. Thanh phan héa hoc cda thép carbon SS400

C (%) Si (%) Mn (%) | Ni (%) | Cr (%) | P (%) S (%)

0,11-0,18 | 0,12-0,17 | 0,4-0,57 | 0,03 0,02 0,02 0,03

Bang 3.2. Tinh chat vt ly cda thép carbon SS400

Tinh chat Thép SS400
Khai lugng riéng [kg/m?] 7850
Mé6-dun dan hoéi [Kg/cm?] 2,1x10°¢
Hé s6 Poisson'’s 03
D6 dan dai khi dut 21%
Ung suét cho phép I&n nhat [KG/mm?] 380-490 Mpa

3.4. Piéu kién bién

Dam céng truc chiu ti trong 1 tan, diém yéu nhat tap
trung vao gitta dam. Do d6, ta dat luc véi tai trong 1 tdn vao
gitia thanh dam. Ngoai ra, chan céng truc trong qua trinh
nang ha sé ding yén nén ta coi nhu vi tri chan céng truc,
tuc la vi tri 4 banh xe sé giGi han sau bac tu do. Ta dat diéu
kién cho bé mat 13p banh xe gidi han 6 bac tu do.

3.5. Cac buéc thuc hién mé phong phan tich

Qua trinh mo phong phan tich dugc tdm gon trong
Hinh 3.3 dudi day. Day la so d6 khéi thé hién quy trinh mé
phong phan tich tir dit liéu dau vao, chay mé phong phan
tich va cho két qua dau ra nhu mong muén ctia chdng ta la
chuyén vi va Ung suét.

Dir liéu dau vao

Mo hinh vat TIIUﬂg tac

lidu _
- Udn Mo hinh héa

6 cting S

, Nén dam chinh
ng suat )
Xoan

nhiét 86

4

Phuong phap phén tit hiu han (FEM)
Mo phong qua trinh chiu tng suat, bién dang

4

Dit liéu ddura

Ung suat-Bién dang (chuyén vi)

Hinh 3.3: So dé khéi dé tinh todn (ng suat - bién dang cdia dam chinh tirmé hinh FEM
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4. KET QUA MO PHONG

S, Mises
(Avg: 75%)

+1.715e+06
+1.573e+06
+1.430e+06
- +1.287e+06
+1.144e+06
+1.001e+06
+8.578e+05
+7.149e+05
+5.720e+05
+4.290e+05
+2.861e+05
+1.432e+05
- +2.366e+02

Hinh 4.1: Phan b6 tng suat cda dam chinh céng truc day tay 1 tan

Hinh 4.1 cho thay, trén suét chiéu dai ctia dam chinh,
phan chiu uén 16n nhat 1a vung c6 mau do, véi gia tri lén
t6i 1.715x10° Pa. cac vi tri it chiu Gng suat nhu vi tri hai dau
cta thanh dam chinh chiu Ging suat co gia tri 2.366x102 Pa.
Nhu vay, nhin téng thé vao phan mé phéng ng suat ta c6
thé thdy dugc rang phan chiu luc 16n nhat la phan & chinh
gitta thanh dam va diéu nay kha phu hgp vai ly thuyét tinh
toan. Tu day, ta c6 thé ti uu hda lai qua trinh thiét ké bang
céch tdng d6 cuing, tdng do6 day hodc thay d6i tinh chat vat
liéu dé dat dugc gia tri tng suat nhu mong dgi.

Tra ting suat cho phép d6i véi vat liéu lam dam chinh la
thép carbon S5400, tng suét cho phép khéng quéa 490x10°
Pa. TU d6 ta c6 thé két luan, dam chinh hoan toan da bén.

U, Magnitude
e +2.176e-02
+1.995e-02
+1.814e-02
+1.632e-02
+1.451e-02
+1.270e-02
+1.088e-02
- +9.068e-03
+7.255e-03
+5.441e-03

+3.627e-03
+1.814e-03

+0.000e+00

Hinh 4.2: Chuyén vj cda dam chinh céng truc day tay 1 tan

Hinh 4.2 cho thdy, phan chuyén vi I6n nhat tai vi tri
chinh gitta dam chinh v&i lugng chuyén vi la 0,021 mm.
Cac vi tri khac chuyén vi it hon, cu thé tai hai dau cua
dam chinh véi lugng chuyén vi rat nhg, gia tri vao khoang
0,0018 mm. c6 mot s6 vi tri khdng bi chuyén vi nhu chan
cla cbng trug, vi tri két ndi véi banh xe.

Tra chuyén vi cho phép vdi vat liéu lam dam chinh la
thép carbon S5400, chuyén vi cho phép khéng qué 0,05
mm. TU d6 ta cé thé két luan, dam chinh hoan toan dat
yéu cau.

5.50 SANH KET QUA VA KET LUAN
Tu quad trinh tinh todn phan tich va mé phdéng phan

tich, ta dua ra dugc biéu d6 dudi day. Biéu doé thé hién su
so sanh két qua vé Ung sudt va chuyén vi clia hai qua trinh
tinh toan phan tich va mo6 phdng phan tich. Qua trinh tinh
toan cho thay rang, iing suat I16n nhat cé gia trila 1,92 Mpa.
Kha phu hgp vai két qua cha qua trinh mé phong phan
tich c6 gid tri l1a 1,71 Mpa. Tuong tu nhu vay, véi lugng
chuyén vi clia qua trinh tinh toan va mé phéng lan lugt la
0,025 mm va 0,021 mm. Sai khac gilra hai qua trinh nay la
rat nho. So sanh dugc biéu thi trong Hinh 5.1.

Qua do ta c6 thé thdy rang, qua trinh tinh todn phan
tich va mé phong phan tich dua ra két qua rat kha quan va
¢6 su tuang déng 16n. Diéu nay thé hién dugc sy uu viét
cla qua trinh mé phong.

Biéu dd so sanh ting suit va chuyén vi cia qua trinh
tinh toan phan tich va mé phong phan tich

0.026 1.95
19

~ 0.025 -
£ 185 &
£ 0024 18 S
Z 0023 175 8
2 7
2 0.022 )
= -

O 0.021 -

1.65
1.6
1.55

1 9

0.02

Két qua qué trinh (inh toan phén tich va mé phong phan tich

m Chuyén vi Ung suat

Hinh 5.1: Biéu dé so sénh tng suét va chuyén vi cda qud trinh tinh
toan va mé phong

C6 thé kiém bén cac chi tiét thuc tién bang phuong
phap phan ti hiu han thong qua phan mém Abaqus véi
do6 chinh xac dang tin cay.

Tuy nhién, két qua van c6 phan sai khac so vdi tinh
toan. Nguyén nhan la do qua trinh chia luéi chua téi uu,
chua thé hién hét thudc tinh cda vat liéu, chua thé hién
dugc bé mat vat lieu da qua nhiét luyén. Ap diéu kién
chung nhat Ia moét thudc tinh vat liéu, déng nhat va déng
huéng. Két qua nghién ctu cé thé duge ap dung dé kiém
bén cac chi tiét trudc khi ché tao thir va san xuat hang loat.
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