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Chuong I : Gioi thiéu

Vi sy phat trién nhanh chéng caa may moc ky thuat nhu duong sat, van tai, hang
khong vil try.... va cac nganh cong nghiép 16n khéac, cac thiét bi co ciu hang ning
duoc sir dung trong céc loai thiét bi chinh. Dé hd tro tt cho viéc nay can phai dam
bao duoc su lién két giira cac chi tiét lai voi nhau, mét trong nhitng bd phan khong thé
thiéu d6 1a Bolt-Nut(B-N), truc tiép hd tro chinh cia may moc, dong vai tro quan
trong trong cac dic tinh tinh. Bién dang cua nhitng méi ndi ndy s& anh hudng truc tiép
dén qué trinh hoat dong cua thiét bi 1am cho hiéu suit caa may bi anh huong. Do d6
nghién ctru vé su bién dang cua mdi ndi B-N c6 ¥ nghia rat 16n dé cai thién d6 chinh
xé&c va hiéu qua cua thiét bi may méc.

Théng qua viéc sir dung phan mém phan tich cac phan ti hitu han, da phan tich
dugc su bién dang cua B-N tir viéc thiét ké, thong qua mat cit ngang trong khong
gian, vat liéu, ciu triic, va céc yéu t6 khac... Tir d6 giai thich duoc su anh huong cua
n6 dén qué trinh hoat dong ciia may. Cudi cing dua ra giai phap téi uvu hoa cai thién
duoc nhitng dac tinh tinh cia B-N.

Dung nhimg phuong phap cii trude day nhu co 1y thuyét, sic bén vat lidu dé tinh
toan thi chwa gan véi diéu kién thyc té vi thé can ¢ cong cu khac dap tng duoc van
dé nay do 1a: ANSYS c6 thé néi la cong cu phan tich cac phan ti hitu han tot c6 thé
lien két véi cac phan mém thiét ké md hinh hoc 2D va 3D dé phan tich truong @ng
suat bién dang c6 thé xac dinh d6 bén moi va do pha huy caa chi tiét mot cach chinh
xé4c va ¢ do tin cdy cao. Pong thoi dé dang thay doi nhiéu théng sé vé vat liéu ciing
nhu lyc tdc dong, ma sat....(Hinh 1.1)

Problem Description

. [1] Boit.
’J [2] Nut
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Hinh 1.1 Gidi thiéu chi tiét.
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[I]The 2D
simulation

[2] Frictionless
support.

[3] Frictionless
support.

Hinh 1.2 Két cAu cua chi tiét va vi tri ma sat

Chwong II: Co sé dir ligu

Trong chuong nay sé& trinh bay mot s6 khai niém ciing nhu co s¢ ly thuyét nhiing di
liéu dau vao va dir liéu dau ra, giup ngudi doc ¢ thé hiéu duoc nhimng co s dir liéu
truéc khi toi phan phan tich

2.1. Dir liéu dau vao

Giai thich mot s6 khai niém co ban vé hinh hoc vat liéu, tng sut, diéu kién
bién...Tinh toan dé biét duoc viing luc tac dong nam trong khoang nao

2.1.1. Loai phén tich

Viéc md phong 3D trong truong hop ndy 1a khong can thiét vi chi tiét co
dang ddi xing, do d6 nén chon loai phan tich md phong trong 2D dé don gian
hoa. Chi tiét co dang tru d6i xung gitra nén chi viéc phan tich mot nira. Hai tim
khong duogc dua vao phan tich dé giam bot phirc tap va ma sat tiép xdc giita Bolt-
Nut
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2.1.2. Bién dang hinh hec

Bién dang ren 1a tam gidc déu hodc tam giac can vi dung dé kep chat khong
dung dé truyén dong hay tai

Ren M20x2.5

Dic tinh : Symmetric (phan tich kiéu ddi xang) vi chi tiét co dang dbi xtiing
truc

Vat liéu: Thép C45
Do bén kéo: 250 MPa (Do bén kéo)
Do bén nén: 250 MPa (D0 bén nén)
Young’s Modulus:  2x10°MPa
Possion’s Ratio: 0.3
2.1.3. Diéu kién bién.

Thé hién mét sb dic tinh cua chi tiét nhu : Hé sé ma sat, Formulation,
Frictionless Support, Mesh, Contact Region...

2.1.3.1. Hg s6 ma sat (Friction): 0.3-0.7 danh cho thép & diéu kién ma sat tho
khong c6 boi tron theo https://hypertextbook.com/facts/2005/steel.shtml (ma sat gita
hai mat ren)
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ANSYS

R19.2
Academic

Hinh 2.1 Vi tri ma sat gitra hai chi tiét

2.1.3.2. Formulation : Augmented Lagrange
2.1.3.3. Frictionless Support : khong dé ma sat & vi tri hai canh t6 o nhu hinh

Chon vi ¢ vi tri nay khdng chiu ma sat khi tac dung luc
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ANSYS

R19.2
Academic

Hinh 2.2 Vi tri ma sét cua hai chi tiét voi hai tim

Force: lyc tac dung trong khoang 10000 N dén 20000 N

bulong 8.8 M20 (tiéu chuan Au Chau)
F 14 g suét bén, v6i bulong cp bén 8.8 co ing suét bén 1a

880 * 80% = 704 Mpa
T=A.FIs
v6i A 14 tiét dién bulong: A =3.1416 * (D - 0.938p)"2
trong d6 D la duong kinh , p la budce ren.
A =[3.14*(20 - 0.938*2.5)"2]/4 = 244,68 mm2
F 13 ting suit bén, véi bulong cip bén 8.8 c¢6 tmg suét bén 1a 640Mpa
s = 1,33 1a Hé s6 an toan khi thi cong
T=132595,65 = 13 tan

Theo https://meslab.org/threads/hoi-ve-kha-nang-chiu-tai-cua-bulong.51871/
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ANSYS

R19.2
Academic

Hinh 2.3 Vi tri dat luc tai trong
2.1.3.4. Contact region

Trong qué trinh tao ludi sé tao ra nhing phén tir tiép xuc giita cac canh
contact (di chuyén) va target (dtmg yén). Do d6 cin phai thiét 1ap su tring giita
cic méc ludi cta hai chi tiét trén cac bé mat tiép xuc, khi chon cac canh dé tiép
xtc v6i nhau can phai dam bao sy ddi xing.
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ANSYS

R19.2
Academic

Hinh 2.4 Vj tri cn chia ludi nho dé cai thién do chinh xac
2.1.3.5. Mesh

Dé dam bao duoc d6 hoi tu khi phan tich can phai ¢é nhiing lua chon thich
hop khi tién hanh chia lu6i cho chi tiét

Dbi véi bai toan trén ta chon phuong phap chia ludi theo kiéu phan tir tuyén
tinh 2D 14 cac tam giac véi cac canh thiang dé dam bao dugc khéi luong tinh toan
nhe hon nhd vao viéc phan tir 2D don gian hon va ¢ sb lugng it hon so véi 3D.

Cén chia lugi ¢ nhitng canh tiép xUc gitra hai chi tiét (canh ren) sao cho triing
hop gitta cac mic ludi v6i nhau dé dam bao dugce d6 chinh xéac va hoi tu cua chi
tiét khi phan tich
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ANSYS

R19.2
Academic

Hinh 2.5 Qua trinh chia ludi

2.2. Dir li¢u diu ra

Cho biét dugc két qua ciia qua trinh phan tich nhu chuyén vi, @ng suat tap trung
theo cac hudng khac nhau, do bén kéo, nén...tir d6 dua ra dugc nhiing nhan dinh
dung khi thiét ké chi tiét ¢é dua vao 1am viéc.

2.2.1. Total Deformation : Chuyén vi (Bién dang toan phan)

Dung dé cho thiy dugc sy bién ddi so véi truéc khi chiu tac dong cua ngoai luc qua
d6 c6 thé xac dinh duoc vi tri caa chi tiét khi chiu tac dong luc.

2.2.2. Normal stress : Ung suat phép tuyén

Hay con goi la (ng suit ap luc 1a ni luc trén mot don vi dién tich. Dung trong viéc
danh gia d6 bén cua chi tiét

2.2.3. Equivalent stress: Ung suét turong duong

Dic trung boi ba thanh phan tng suat phap va ba thanh phan ng suét tiép.La mot
dai lugng v6 hudng, thuan loi cho viée danh gia do bén...
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Chuong IIT Phan tich - Két qua.

Thé hién qua trinh phan tich chon loc dé dua ra két qua cua viéc phan tich

3.1 Phan tich:

Theo két qua tinh toan & chwong II :
Luc tac dong trong khoang: 10 tan dén 13 tin
Hé s6 ma sat trong khoang : 0.3 dén 0.7

Theo biéu d6 mesh:
Do hoi tu khi phan tich chia luéi: 0.2 mm/phan tir

Do hoi tu khi xac dinh hé sé masat 0.3

Dya vao nhitng dir liéu vao két hop véi qua trinh md phong trén Ansys sé& cd

duoc ban sau
o(x)(MPa) : Png suét phap tuyén theo truc X
o(y)(MPa) : ng suét phap tuyén theo truc Y
o(z)(MPa) : Png suét phap tuyén theo truc Z
u(mm) : Chuyén vi cUa chi tiét

o(MPa) : ng suét twong dwong

Bang 3.1: Gia tri ting suat va chuyén vi
InPut OutPut
Case Mesh Force o(x)(MPa) o(y)(MPa) o(z)(MPa)
1 0.05 58.185 139.76 58.083
2 0.1 55.497 137.08 59.245
3 0.15 10000 0.3 59.337 146.44 63.138
4 0.2 54.125 129.12 54.32
5 0.25 63.192 132.7 55.501
6 0.2 10000 0.3 54.125 129.12 54.32
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u(mm)
0.0040475
0.0040085
0.004001
0.0041628
0.0041613

0.0041628
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o(MPa)
125.26
121.04
133.61
118.13
119.45

118.13
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Bi€u d6 thé hién d6 hdi tu ciia qua trinh Mesh
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177.18

236.21

295.19

354.11

118.08

118.13

118.16

118.2

118.23

15000 81.147 193.67 81.48 0.0062441
20000 108.06 258.19 108.63 0.008325
25000 134.86 322.67 135.76 0.010406
30000 161.51 387.09 162.87 0.012486
0.2 54.151 129.07 54.303 0.0041634
0.3 54.125 129.12 54.32 0.0041628
0.2 10000 0.4 54.098 129.16 54.337 0.0041622
0.5 54.073 129.2 54.353 0.0041617
0.6 54.05 129.24 54.367 0.0041612
Biéu dd Mesh —o—0(x)(MPa) a(y)(MPa) o(z)(MPa) a(MPa)
$ /
0 0.05 0.1 0.15 0.2 0.25 0.3
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Biéu d6 thé hién d6 hoi tu cua qué trinh thay d6i théng sé ma sat
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Biéu dd thé hién muc do hoi tu cua luc
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Pudng co d6 doc cao bat dau tir diém (1,556.12) dén (6,5.2098e-3) khong can bing
vé luc nén khdng thé hién duoc d6 hoi tu. Duong con lai bit dau tir diém (1,5.41790
dén (6,18.2454) can bang hon nén thé hién duoc su hoi tu cua lyc.

Thong qua bang phan tich & trén va hai biéu do cho thay duoc d6 hoi tu ciia qua trinh
phan tich nam trong khoang sau luc tac dung 1a 10000N, hé sé6 ma sat 0.3, mesh
0.2mm

3.2 Két qua.

Cung cap nhitng s6 lidu ciia qua trinh phan tich trudc d6 vé& mat chuyén vi va
{rng suit.

3.2.1 Chuyén vi.

ANSYS

R19.2
Academic

0032589
- 0.0028069
0.0023549
0.001903
0.001451
0.00099901
0.00054704
9.5069¢-5 Min

Hinh 3.1 Két qua caa chuyén vi

Mt du6i theo nhu hinh v& thi khéng c6 mat phang d& nén khéng thé hién duoc
ma sat tai vi tri cua canh dudi. Do d6 luc dat ¢ vi tri mat dudi cua Bolt
SVTH: Phan Vin Nhuin 14



Thong qua két qua cho thay duogc viing chuyén vi nhiéu nhat nam ¢ mat dudi cua
Bolt véi mie @6 la 0.0041628 mm

3.2.2 Ung suit.

1.131 Min

Hinh 3.2 Phan tich (ng suit
Ung suit I6n nhat tap trung & ving tiép xdc giira Bolt-Nut nhu hinh v& (mau do)
Vi gia tri 118.13 MPa
So sénh véi (g suat cho phép cua do bén kéo (khdng nén xubng dong)
118.13MPa< 250 MPa

Nho hon so vé&i tng suat cho phép nén chi tiét van lam viéc duoc.
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Chuong IV Két Luan

Qua qua trinh phan tich & trén ta thiy duoc voi cong cu hd tro tinh toan nhanh va
c6 d6 tin cay giup ta dua ra duoc két qua chinh xac hon so véi nhitng phwong phap cii
trudc day.

Bang cach thyc hién nhirg phuong phéap dé xac dinh d6 hoi tu vé nhiéu mat nhu
luc tac dong, hé sé ma sat, qua trinh chia ludi... tir d6 dua ra duoc nhitng théng sé
dau vao nhu lyc tac dong 1a 10000N, hé sé ma sat 1a 0.3, va kich thudc chia ludi cua
tirng phan tir 12 0.2mm.

Két hop voéi viéc sir dung phan mém Ansys dé phan tich timg truong hop cu thé
cho ra dugc két qua 1a chi tiét hoat dong tot trong diéu kién sau: luc tac dong dudi
13000N, hé s6 ma sét tir 0.3 dén 0.5.
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