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Tom tit: Bai bao nay trinh bay két qua md phong khuyet tdt ré bang cong ngh¢ diic furan sur dung
phan mém md phdng Procast... Dia vao cac diéu kién ban dau (nhw yéu cau san pham thyc té, cac ban
veé...) tac gia xay dung phuong dn san XUat so bg sau dé thong qua viec mO phong qud trinh diic trén
phan mem dé xdc dinh dwoc phwong dn t6i wu. Bai bdo da thiét |dp duwoc, xay dung h¢ thong rot ciing
nhur tién hanh mo hinh héa md phong qud trinh dic Cac két qua nghién cizu cho thay: sau khi tinh toan
mo phong bang phan mém chuyén dung Procast da xdc dinh duroc Vi tri khuyét tat 16m co. Tir dé tdc gia
dd dwa ra cac canh bao vé sy xudt hién cua cac khuyét tat co trong vdt diic; xdc dinh chinh xac vi tri
cac khuyét tat nay. Tar két qud md phang tac gid da dp dung vao thuc té san xuat va nhan thay rang viéc
mo phong qud trinh diic bang phan mém procast thuc si chinh Xac trong viée dira ra vé khuyét tat cia
Vdt duc.

Tir khoa: Md hinh héa; md phong so; khuyét tat; var diic; diic furan

Chi sé phan logi: 2.1

Abstract: This paper presents simulation results of pitting defects with furan casting technology
using Procast simulation software. Based on the initial conditions (such as actual product requirements,
drawings ...), the author develops a preliminary production plan later through simulating the casting
process on procast software to determine the method. The article has been established, building pouring
system as well as conducting modeling simulation of casting process. The research results show that:
after calculating simulation with Procast dedicated software, the concave defects location has been
identified. Since then the author has issued warnings about the occurrence of defects in castings;
determine the exact location of these defects. From the simulation results, the author has applied to the
actual production and found that the simulation of procast software casting process is really accurate
in making the defects of castings.
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1. Giéi thiéu

Puc 1a mot ki thuat gia cong ché tao céc
chi tiét may pho bién ap dung trong cac linh
vuc céng nghiép. Pay 1a qua trinh niu chay
kim loai roi rot vao khudn; sau qué trinh dong
dc s& thu duoc san pham vsi hinh déng va
kich thudc theo thiét ké. Ngay nay, cong nghé
dtic moi ngay mot phat trién va ap dung ngay
cang nhiéu dic biét 1a qua trinh duc chinh xéc.
Tuy nhién, kiém soat chat luong vat dac 1a ca
mot van dé 16n. Trong quéa trinh dac thuong

Néu nhu trude day, chat luong vat dac
phu thudc nhiéu vao kinh nghiém cua nguoi
tho va phai doi sau khi thu dwgc san pham méi
c6 thé xac dinh duogc thi ngay nay bang céng
nghé hién dai véi cdc phan mém tinh toan md
phong uu viét ching ta c6 thé tinh todn xac
dinh chinh xac vi tri khuyét tat ciing nhu tinh
toan dugc qua trinh dong dac. Nho nhirng uu
viét co ban cua cac phan mém thiét ké dic ma
ty 1& sai hong duoc giam xubng; tiét kiém
dugc cho nha may [4-7].

Xuat hién mot s6 dang khuyét tat pho bién nhu:
R co; 18m co; thién tich.... Trong d6 16 co
vao bén trong 1a dang khuyét tat nguy hiém
boi 18 bang mét thuong ching ta khé cé thé
phat hién duoc cac khuyét tat nay [1-3].

Trén thé gigi hién nay ¢6 nhiéu phan mém
mo phong khac nhau. Tuy nhién Procast la
phan mém md phong chuyén dung cho cong
nghé dac [8-12,6].

Procast (dwoc phat trién bai ESI - Group
cua Hoa Ky) la phan mém cho phép dir doan
toan bo mot chu trinh duc. Bao gdm mé phong
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qua trinh dién day khuén, qua trinh déng dac,
t6 chuc té vi, va qua trinh co nhiét (ntt nong,
g suét, bén moi) cua vat dac. Qua trinh mé
phong dugc thuc hién mot cach nhanh chéng
va cho két qua ngay. Gilp nha san xuat cd thé
kip thoi sira chita thiét ké cia minh trudc khi
dua vao san xuat [9-14].

Dua trén nén tang md hinh phan ta hiu
han, két hop véi céc tién ich duoc tich hop sén
va mot hé thdng co so dir liéu ngay cang duoc
hoan thién. Procast thuc sy tro thanh mot céng
cu manh mé gilp nha san xuat giam gia thanh

san pham, ting ning sudt dic va ting chét
luong vat dac [12,15,16].

Phan mém duya trén phuong phap phan tur
hitu han (FEM) day la phuong phap sé dé giai
cac bai toan trong qua trinh duc bang céc
phuong trinh vi phan vé6i nhitng diéu kién bién
cu thé. Két qua md phong thu duogc cd thé 1a
[10]:

Hinh 1. Mé phéng phéin bé nhiét va
qud trinh dong ddc.

Hinh 2. M6 phéng vi tri ro.

Qua nhiéu lan kiém tra so sanh gita qué
trinh mé phong va thuc té san xuat phan mém
Procast di duoc rat nhiéu cong ty ciing nhu
nha khoa hoc dénh gi rit cao va duoc ap dung
rong rai.

Phan mém Procast dugc ¢ng dung chu
yeu trong cac cong ngh¢ dac sau:

+ Dtc khuon cat sét, furan, alphaset;

+ Puc khudn mau chay (khubn vo méng);

+ Puc khuén mau thoat Khi ((néu sé hoa
hoi trong qua trinh kim loai dién day khuén);

+ Puc ly tam,;

+ Dtc ban long;

+ DPuc lién tuc;

+ Puc ap luc (8p luc cao, ap luc thap) [9,
12, 14].

Cong ngh¢ duc furan la cong nghé
coldbox. Cat dugc tron Vi nhya furan’theo
mot ty 1€ nhat dugc véi chat dong ran ‘Iél
H2SO4. Bac diém cua cong nghé nay do bén
cua khuén kha cao va cd kha nang tai sinh
dugc cat sau khi duc. Vi cong nghé duc furan
s€ cho san pham ¢ d6 nhan bong va chinh xac
& bé mat [1].

Chinh nho nhing wu diém phén tich ¢
trén caa phan mém Procast pai bég tien hanh
nghién ciu mo6 phong khuyet tat ro xuat hién
trong chi tiet dtic bang cong nghé duc furan.

2. Phwong phiap thiét ké va &ng dung
phan meém Procast

2.1. So do thiét ké
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Hinh 3. So do khoi quéa trinh md phong.

2.2. Cac bwéc thao tdc mod phong
Qua trinh md phong duc dugc the hién
nhu so do Qtr@n va C(:') thé miéu ta nhu sau: Tu
ban veé thict ke ban dau xay dyng mo hinh 3D
cho chi tiet clng véi do 1a thict ke khudn duc.
Tir yéu cau cdng viéc, san pham xay dung ban
V& 2D sau d6 tao md hinh 3D. V6i budc nay
thi cé thé tuy chon dung PRO, UNX, CATIA.
Chinh stra sao cho thu duoc thiét ké phu
hop; tién hanh mo phong phan tich qua trinh
dé c6 dugc phuong an téi uu. Trong qué trinh
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nay can thyc hién bién phap chia ludi cling
nhu khai bao thong s6 dau vao cua qua trinh
duc. Dudi day la cu thé hoa cac phuong trong
qua trinh ¢ trén.

Budc 1. Ban vé chi tiét.
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Hinh 4. Ban vé chi tiét.
~ Do véi san pham nay khuén dic va hé
thong rot, ngot khong co yéu cau dac bict nén
ta tien hanh thiét ké hé thong rot, ngot va
khudn ngay trén cong cu san c6 caa phan mém
Procast
> Thiét ké cac hé théng rot, hé thdng
ngot.

> Thiét ké khuon.

B0 J- 5 516 kG B eAn &) c HE/WEREDON 44

Budc 2. Mesh

Cha y:
+ Thuc hién Mesh lan luot céc chi tiét da
Ve,

+ Viéc chia ludi la cong doan kho khan
nhat caa Procast. Vi du: Vat duc c6 nhitng go
hay thanh day ¢ 1 mm chang han thi ludi
khong thé 16n hon 1mm vi nhu vay Mesh s&
bi 15i. Tuy nhién ciing khong thé Mesh nho
qua thi qua trinh mé phong trén may tinh s¢
dién ra rét lau.

> Mesh khudn, vat dtc, hé thong rot, hé

Budc 3. Procast (nhap cac thong sé duc).
» Gin vat liéu cho khudn, vat duc.

> Xac dinh hé s trao d6i nhiét khuén -
vat duc (interface).

e

> Xac dinh diéu Kién bién, nhu nhiét do,
van toc vao kim loai trao d6i nhiét khuén moi
truong, nhiét do hé thong lam mat.....
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> Thiét 1ap gia toc trong truong.

> B6 tri dién day.

s -
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> Thiét lap didu kien chay m6 phong: f Nhtng vi tri nguy hiém can khac phuc.
Dong chay, chu ky, ung suat hay micro- R ———
structure, ap suat...

P rengren e

3. Két qua sau khi mé phéng

Tir ban vé 2D vé chi tiét cat ni trong hé
thdng ctru hoa trén tau tién hanh xay dung ban
vé mod hinh 3D cho chi tiét. Qua trinh xay
dung md hinh thu dugc két qua nhu sau:

~ Budc 4. Run (sau khi thiét 13p céc thong
so chon save > Run) Bat dau chay mé phong.

@

Hinh 5. M hinh 3D h¢ thang rot.

» Ban v& 3D theo thiét ké ban dau (khi
chua sir dung phan mém Procast).

Budgc 5. Viewcast (xuat ra két qua mo
phong).
> Phan bd nhiét do.
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> Ban vé 3D sau khi md phong bing
phan mém Procast: Phan mém s& cho biét
nhiing vi tri c6 déu do 1a nguy co xay ra hién
tugng 16m (co ngot).

Hinh 6. Két qua md phong.

Phén tich két qua mo phong chi tiét bang
phan mém Procast cho thay vaéi viéc bo tri hé
thong rot va ngot nhu hién nay trong long chi
tiet xuat hién rat nhieu khuyét tat 16m co (vi
tri do). Nhitng khuyet tat nay sé& anh hudéng
den chi tiet & nhirng diém sau:

+ Chi tiét khong duogc dién day kim loai;

+ Co tinh khong dugc dam bao;

+ Vi tri khuyét tat sat véi hdn hop 1am
khuon dé gay hién tugng sap hom khudn.

Nhu vay c6 thé thdy rang, cach bé tri hé
thong rot va ngdt nhu hién nay la bat hop ly
gay anh huong xau dén chat lugng vat duc.

4. Két luan

Nhu vay bang phan mém Procast bai bao
da nghién ctu md phong tim dugc vi tri
khuyet tat ro cua chi tiet theo phuong éan thiet
ké trén. Nhirtng khuyét tat nay nam bén trong
chi tiét rat kho dé co thé phat hién duoc.

Tur nhitng két qua caa md phong qua trinh
duc giup chung ta danh gia phén tich va chinh
sua thiet ke qua trinh dacl
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