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TOM TAT

Bai bdo nghién ciru thiét ké, mé phong chi tiét loc xe mady. Phén tich cdc ddc tinh Ii, héa, co
hoc vt liéu gia cong. Thiét ké tao dyung ban vé, tao mé hinh 3D chi tiét gia cong bang phan mém
Solidworks, mé phong qud trinh gia cong dwong chay dao hiéu qud, an toan, ddp iing yéu cau sdn
pham trén phan mém NX CAM. Mé phong di dodn trang thdi phd huy, géc tao hinh bang phan mém
Abaqus cho dung cu tao hinh.

Tir khéa: M6 phong; Ban vé 3D; Thiét ké; Goc tao hinh.
ABSTRACT

This article studies the design and detailed simulation of a motorbike block. Analyze physical,
chemical and mechanical properties of processed materials. Design and create drawings, create
3D models of machining details using Solidworks software, simulate the process of machining tool
paths effectively and safely, meeting product requirements on NX CAM software. Simulation and
prediction of damage state, forming angle using Abaqus software for forming tool.

Keywords: Simulation; 3D drawings; Design,; Forming angle.

1. PAT VAN DE phuc vu cho ché tao thir), y té,... kha ning tao
hinh trén nhiéu loai vat lidu.
Cong ngh¢ tao hinh gia tdng SPIF trong
tao mau san pham khong st dung khuon dac 2. NQI DUNG NGHIEN CU'U
hoic khuén ép, 1a phuong phap can thiét cua

nén cong nghiép ché tao phat trién san pham, 2.1. Phin tich chi tiét gia cong
dem lai hiéu qua kinh té, rat ngén thoi gian hinh
thanh san pham, tng dung trong nhiéu linh vyc: Dua vao cac tai liéu sach bdo, cac cong

tao mau (trong giai doan thiét ké cong nghiép trinh nghién ctru trude d6, qua tim hiéu vé tinh &
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ning, pham vi sit dung cua chi tiét sau tao hinh,
nhom nghién ctru luya chon chi tiét gia cong la
6p 16¢ xe may nhu hinh 1.

Hinh 1. Op loc xe may thuec té

Op 16¢ xe méay khong chi tang tinh thim
my cho xe ma con bao vé cho phan 16c may
bén trong khoi bi trdy xudc khi va cham. Day
1a mot chi tiét c6 gia tri st dung cao. Dac biét
1a tai Viét Nam 1a mot trong nhiing qubc gia
di xe may nhiéu nhét trén thé gisi v6i hon 45
triéu chiéc xe may duoc dang ky, xe may da tro
thanh phuong tién giao thong chinh cta nhiéu
nguoi dan Viét Nam.

Chi tiét gia cong vat liéu 1a hop kim
nhém A1050. Hop kim nhéom bao gom chu
yéu 1a nhém va cac nguyén t6 kim loai gdm
sit, déng, magie, silicon va kém. Viéc bod sung
cac nguyén td vao nhém giup hop kim dugc
cai thién sttc manh, kha nang hoat dong, kha
ning chéng dn mon, dé dan dién so v6i nhom
nguyén chat.

Bdng 1. Tinh chat vt Iy ciia hop kim nhém A1050 [1]

Khéi lwong Nhiét d Sw din né c Hé sb x
on . B o Dan hoi x o bién tré
rieng nong chay nhiét dan nhiét :
2.72 g/em? 650°C 24 x10°K 71 GPa 222 W/m.K 0.0282x10° Q
Bdng 2. Tinh chat co hoc ciia hop kim nhém A1050 [1]
Stre A oy L A o2 LA AT A1, . A AL
A ., Do chiu cat | D¢ dan hoi | D9 bén kéo Ung suat Do cing
Do cimg | chiu nén (MPa) (%) dirt (MPa) h4 hi (HB)
0.2%(MPa) ° pha ity
H14 105 70 10 105-145 85 34

2.2. Quy trinh thiét ké sin pham

2.2.1. Sir dung phan mém Solidworks thiét ké
chi tiét

Nhém nghién ciru sir dung phan mém
Solidworks dé thiét ké mo hinh 3D clia san
pham 16¢ xe may Honda Air Blade nhu hinh 2.
Sau khi thiét ké chi tiét, ta sir dung 1énh Forming
tool dé tao chi tiét trén bé mat tdm gidng nhu

khuon dap chi tiét 16¢ xe may nhu hinh 3:

=

Hinh 2. Hinh anh chi tiét 3D
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Hinh 3. Hinh anh chi tiét sau gia céng

2.2.2. M6 phéng gia cong trén phan mém NX
CAM

Pé xuat chuong trinh NC, cho may
chay theo ba budc nhu sau: Tao, xay dung chi
tiét 3D; Tao dudng chay dao véi cac thong sb
chay ctia may; Xuét chuong trinh NC.

Bu6e 1: Chuyén file tir phin mém
Soildworks sang NX dudi dang dudi file.step
dé mo6 phdng gia cong trén NX CAM.

Budc 2: Thiét 1ap duong chay dao: Mo
file: vao moi truong gia cong Appication: Chon
Manufactureb > cam_general > mill planar
(phay 3 truc) > OK. Sau d6 tién hanh tao phoi
nhu hinh 4, tiép tuc tao gdc phdi (vi tri an toan)
nhu hinh 5.

Hinh 4. Tao phoi

Hinh 5. Tao goc phéi

Tién hanh tao dao nhu hinh 6. Thiét lap
cac thong sb cho dao, tao dudng chay dao theo
mat chay dao bﬁng 1énh CAVITY MILL, sau
d6 chon bé mat gia cong nhu hinh 7. Kiém tra
duong chay dao: md phong duong di dao nhu
hinh 8.

L
AD.

. s
— - -agi -

Hinh 6. Tao dao cau

Hinh 7. Bé mdt gia cong

b
-

Hinh 8. Puong di dao

Dung cu tao hinh c6 dang tru con, véi
goc bién dang tir 65-85°, do dugc kha ning
bién dang cta vat liéu. Trong nghién ctru nay,
goc tao hinh vat liéu ting dan trong ving bién
dang. Tir goc tao hinh mau, ta tinh dugc gia
tri goc bién dang thong qua do cao tai vét rach
dén dinh chi tiét. Vi mau con ddc tron xoay co
hinh nén cut, 46 déc ting mdi bac 1a 1°, goc
tao hinh tang tir 65-85°, cho théy dai tao hinh
phu hop véi kha nang bién dang gia ting cua
vat liéu nhém tdm A1050 H12. Hon nira, voi
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hinh dang nay, mau cén nén vira néu cho phép
tinh dugc gia tri goéc bién dang thong qua do
cao tai vét rach dén dinh con.

2.3. Ung suit va bién dang cia dung cu tao
hinh sau mo phéng

Khi tiéu chuén ban dau cu thé dugc thoa
min, d6 bén cua vat liéu s& bi giam theo dinh
luat vé su thay doi phé huy dugc thiét 1ap cho
tiéu chuén do.

Stress (MPa)

0.08 0.06 0.08 0.1 0.12 0.14
Strain ()

Hinh 9. D6 thi thé hién ung sudt va bién dang thuc
cua hop kim nhom

04 02 ] 02 04 08 o8 1

Hinh 10. o thi tmg sudt khoi so véi dai lrong
bién dang ciia nhém

Trong hinh 9 va hinh 10 trong giai doan
dAu, tmg suat ting nhanh va qua trinh bién dang
nho, khi théi tdc dung luc bién dang bién mét. Sau
do, giai doan tiép theo, (mg sudt 1a 16n nhat twong
duong véi giai doan dan hoi, cudi cing 1a qua
trinh bi pha hong. Liic nay, vat liéu khong tro vé
trang thai ban dau sau khi thoi tac dung luc.

2.4. Két qua mé phong

Nhom chon ra vai trudng hop tiéu biéu
dé du doan trang thai pha huy, goc tao hinh
bang phan mém Abaqus v6i thong s6 mo phong
nhu trong bang 3.

Bang 3. Gia tri mé phong

TT Yéu tb Ki hiéu Pon vi Giatri | Goc tao hinh a (°)
1 S6 vong quay truc chinh N vong/phut 1700
2 Budc tién theo phuong z z Az mm 0.5
83°
3 Van tc dung cu ny mm/phut 860
4 buong kinh dung cu D mm 15
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Vi tri bién dang cua chi tiét gia cong
va vi tri bi rach cua tam dugc mo6 phong trong
Abaqus nhu trén hinh 11 va 12.

Hinh 12. Vi tri tam bi rach

Theo két qua mo phong trén hinh 11 va
12, ta thdy d4u hiéu nhan biét pha huy vat liéu
duoc xac dinh dya trén viéc so sanh ing suét
trén tAm voi ing sudt pha huy cua vat lidu gan
cho tim. Khi dén d6 cao h = 10.7 mm ma tng
sudt trén tam vuot qua gia tri img suit pha huy
cho phép 114.439 MPa tai thoi gian t = 2300s
thi tim bi xem nhu réch tai vi tri do, géc o
= 83°. Nhiing két qua nay tuong dong véi cac
danh gia cua Lé Van Sy, Pham Thi Minh Hué
[3] trong thi nghiém kéo thuc té. Su bién dang
tuong duong c6 duge tir cung mdt nut dugc
theo ddi trong qua trinh mo phong. Pudng bién
dang tuong duong c6 mot bude la duong cong
vi dung cu gia cong dang di chuyén dan doc

theo chiéu dai cua mot phan tir chira nit nay.
Bién dang ting truc tiép xay ra trong phan tir
nay va mot phan tir 1an can. S6 gia bién dang
tang khong ting nita khi dung cu di chuyén xa
nut.

3. KET LUAN

Lua chon dugc vat liéu gia cong phu
hop véi chi tiét op 16c xe may 1a hop kim
nhom. Thiét ké ban v& 3D chi tiét 6p 15¢ xe may
Honda Air Blade. Lc xe bi xem nhu rach tai
vi tri do, goc o, = 83° vai chiéu cao h =10.7
mm x4y ra vét rach, day ciing 1a co s lua chon
cac thong sb cong nghé va goc tao hinh trong
qué trinh thyc nghiém. Nghién ciru va ché tao
mot san phém phuc vu tao hinh gia cong béng
phuong phap gia ting don diém cho thiy day
1a mot phuong phap gia cong trién vong trong
tuong lai gan va cé tinh Gmg dung trong nganh
cong nghé ché tao. %
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