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MECHANICAL PROPERTIES OF SOME SAND BASED MOLDS MADE BY
ADDITIVE MANUFACTURING
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TOM TAT

Bai bdo nghién ciru kjj thudt ché tao khudn theo céng nghé boi dap (additive manufacturing
- AM) trén cdc hé vat liéu khuon cat thong dung: hé cat — nudc thuy tinh va hé cat — nhya furan
tw déng rdn nhiét @ thong. Bai bdo nay trinh bay nguyén Iy thiét bi san xudt kiéu boi ddp theo
phirong phdp thii céng nham phuc vu danh gid kha ning tiwong hop cia vt liéu lam khudn khi img
dung véi cong nghé boi ddp. Mdu vit liéu lam khudn ché tao theo phirong phdp béi ddp dwoe lam
theo tiéu chuan AFS dé tién hanh thir co tinh. Pdanh gid co tinh cho thdy hé cat — nuwée thuy tinh
khéng dép g dwoc cong nghé béi ddp, trong khi hé cdt - nhwa déng ran ¢ nhiét g thuong cé
nhiéu trién vong vmg dung.

Tw khoéa: Cat — nuoc thuy tinh, Cat — nhwa furan; Vat lieu lam khuon; Co tinh vat ligu lam
khuon.

ABSTRACT

This article studies the additive manufacturing technique to make sand based mold for
casting industry. Two popular molding material systems have been investigated: sand — sodium
metasilicate and sand — furan resin systems. The device used for making mold specimens has been
build to test the compatibility of selected moldding material systems with the additive manufacturing
technique. The mold specimens made by additive manufacturing then have been tested to determine
compressive strength in accordance with the AF'S standard. Schematic of the AM device and testing
results are show here. Mechanical properties of specimens show that the sand-sodium metasilicate
system is not compatible with additive manufacturing, but sand-furan resin system has great
prospect.

Keywords: Sand—sodium metasilicate mold; Sand - furan resin mold; Molding materials;
Mechanical properties of molding materials.
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1. PAT VAN PE

Khudn cat voi chét két dinh tong hop
dong vai tro quan trong trong k¥ thuat duc.
Céac cong nghé ché tao khuon truyén thdng
dang nay duogc phat trién dua trén dic tinh hinh
thanh lién két bén vimg gitta vat liéu nén va
chét két dinh chi dién ra véi mot tac nhan nao
d6 & cudi quy trinh 1am khuén. Khi bat dau quy
trinh 1am khuén, cac chat két dinh duoc tron
voi vat ligu nén véi mot ti 1¢ nhat dinh. DE bao
dam dinh hinh hdc khudn, qua trinh dam chit
dugc thyc hién khi chat két dinh va vat ligu nén
van 1a mot hé roi rac bﬁng dung cu don gian
(chay) va k¥ thuat dam rung. Sau khi dam chat,
ngudi ta méi thuce hién qua trinh dong ran dé hé
roi rac ndy trd nén viing chic, dap ung cac tiéu
chi cong ngh¢ cua khudn duc. Cac cong nghé
phd bién loai nay 13 cong nghé khuon cat kho,
cong ngh¢ khudn cat nhya. Trong cong nghé
khuon cat kho, tac nhan déng ran cudi 1a khi.
Trong cong nghé khudn cat nhya, & giai doan
cudi, dudi tac dung ciia xiic tac axit, phan tng
polyme héa dién ra tao thanh chat lién két dang
nhiét ran trén toan bo thé tich khuén duc [1].

Khi xem xét kha ning ché tao khuon
bang cong nghé AM nham tan dung nhiing loi
thé cta khoa hoc k¥ thuat may tinh ngdy nay,
ta thiy nguyén Iy hinh thanh ddi twong theo 16p
trong cong nghé AM khién quy trinh tron, ddm
khuon, dong ran giai doan cudi khong thé thyc
hién duoc trén toan b thé tich [2]. Khi sir dung
ky thuat AM, cac cong doan trdn nguyén li¢u,
dam khuon, dong rin co ban déu duge thuc
hién theo 16p. Sau khi cac 16p dong ran, lién
két gitra cac 10p lidu co bao dam do ctng viing
cho khuén duc hay khong 14 van dé nghién ctru
chinh trong bdo céo nay.

2. THU'C NGHIEM
2.1. P6i twong nghién ciru

Dbi twong nghién ctru 1a khuon duc
duoc ché tao theo cong ngh¢ AM ddi vai 02
nhom vat liéu lam khuon phé bién nhat hién
nay: khuén cat —nudc thuy tinh déng rin nhanh
b?mg khi CO, (H¢ 1), khudn cat — nhya furan ty
dong ran ¢ nhiét do thuong (H¢ 2).

2.2. Phwong phap nghién ctru

Trong nghién ctu nay, ching t61 da
phat trién mot hé thong thiét bi cho phép ché
tao mau vat liéu lam khuon theo phuong phap
AM. So d6 nguyén 1y thiét bi tao miu dugc
minh hoa trén Hinh 1. Mau khuon ché tao dugc
¢6 hinh dang, kich thudc theo tiéu chuin AFS
nham kiém tra d6 bén nén dé dua ra danh gia co
tinh khuon, so sanh véi chi ti€u co tinh tuong
tu cta khudn ché tao theo phuong phéap thong
thuong.

LT P

Hinh 1. So dé nguyén 1y thiét bi AM
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Dbi vai vat liéu khuon Hé 1, cac 16p vat
li¢u dugc ché tao theo quy trinh sau:

- Tron cat —nudc thuy tinh bang phuong
phap thu cong vai ti 1é nudc thiy tinh 5% khdi
luong cat. Cat duwoc dung thudc loai cat tring
twong duong mac V5.5. Nudc thuy tinh dugc st
dung c6 mo-dun bang 2,2, ti trong 1496 kg/m>.

- Trai 16p cét chiéu day 0,5 mm nho st
dung tim thép mong dugc khoét 15 sin nhu trén
Hinh 1. L6p cat sau khi trai dwoc dam chit bang
hé théng 02 con lin c6 duong kinh 1an luot 920
mm va ¢10 mm, sau d6 gat phing bang thanh
thang.

- Sau khi ché tao dii 100 16p, tién hanh
théi khi CO, nham déng ran khuon.

Mau thir theo phuong phap nay dugc
minh hoa trén Hinh 2.

Dbi véi vat lieu khuon Hé 2, quy trinh
ché tao nhu sau:

- So trdn cat voi dung dich axit H,SO,
5% trong 60 gidy trén thiét bi thu cong.

- Trai cat.

- Pam khuon bang bd con lan gom 02
chiéc c6 duong kinh lan lugt 20 mm va ¢10
mm.

- Str dung thiét bi tao giot phan bd hdn
hop nhua furan 1én 16p cat vura trai.

Cat dugc st dung la cat thach anh c&
hat phan bd xung quanh gié tri trung binh 0,135
mm. Chiéu day mdi 16p 0,35 mm theo kich
thudc dudng cta tim khoét sin 16 nhu trén
Hinh 1. Hon hop nhya furan c¢6 ham lugng

fufuril alcohol 75%, do nhét 35 cps [3]. Mau
ty dong ran ¢ nhiét do phong (30 °C), do am
moi trudng trung binh 85%. Mau ché tao duogc
¢6 hinh dang tru va kich thudc theo tiéu chuan
AFS 50x50 mm, dugc dem thir 46 bén nén sau
24 gi0, Hinh 3.

Hinh 2. Mau khuén cat - nuede thiy tinh thir co tinh
theo tiéu chuan AFS

Hinh 3. Mau khuén cdt - nhuea thir co tinh theo tiéu
chuan AFS

3. KET QUA VA THAO LUAN
3.1. Danh gia cam quan

Quan sat va cam nam bang tay cac mau
khuon cat cho thay do cting bé mat khi ché tao

bang phuong phap AM 1a twong d6i tt. Co thé &
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4n tay, cAm nim, van chuyén cac mau mot cach
thoai mai ma khong bi v, khong bién dang.
Tuy nhién, tai mat ngoai trong pham vi mm,
murc d6 lién két khong tt.

3.2. Panh gia d9 bén nén

Do bén nén ciia mau HE 1 dugce thé hién
trén Bang 1.

Bang 1. Do bén nén mau vat liéu lam khuén Hé 1

Mau 1 94.174 N/m?
Mau 2 89.234 N/m?
Mau 3 81.134 N/m?
Mau 4 91.286 N/m?
Mau 5 83.934 N/m>

Do bén nén ciia mau Hé 2 dugce thé hién
trén Bang 2.

Bang 2. Do bén nén mau vit liéu lam khuén Hé 2

Mau 1 1.634.128 N/m?
Mau 2 1.598.468 N/m>
Mau 3 1.611.976 N/m?

So v&i d6 bén nén cia khudn cat — nude
thuy tinh thong thuong vao khoang trén dudi
2000 kPa [4], d& thay d6 bén nén cua khudn cat
— nudc thity tinh ché tao theo phurong phap boi
dap rat yéu. Diéu d6 co thé do lién két giira cac
16p boi ddp khong bao dam.

So vé6i d6 bén nén cua khudn cat — nhya
furan ty dong ran & nhiét do thuong vao khoang
2000 kg/cm? [5], ta thay do bén nén ciia miu
Hé 2 c¢6 trién vong dap tng dugc yéu cau lam
viéc cua khuodn.

4. KET LUAN

Qua do dac so bd chi tiéu do bén nén
cua mau vat liéu 1am khuon trén co sé cat —
nude thay tinh va cat — nhya furan tu dong ran
dugc ché tao bang phuong phap AM cho thiy:

- P bén cua hdn hop 1am khuon hé cat
— nudc thiy tinh ché tao bang phuong phap AM
thép hon dang ké so véi khuon cat — nude thity
tinh ché tao bang k¥ thuat truyén thng . Vi vay,
h¢ vat li¢u nay kho dép ting cong ngh¢ AM.

- D6 bén cia hon hop 1am khuon hé
cat — nhya furan ty dong ran ¢ diéu kién moi
truong binh thuong thip hon so voi muc théng
thuong khi ché tao bang phuong phap dam .
Tuy nhién, muc do chénh léch khong 1on.

Qua danh gia chi ti€u co tinh co ban
dat duoc khi ché tao khudn theo 16p, chung t61
nhan thay hé vat liéu cat — nhya furan hoan toan
du kha ning d4p ing cong nghé AM véi mot s6
diéu chinh can thiét. <

Ngay nhan bai: 23/8/2022
Ngay phan bi¢n: 05/9/2022

Tai liéu tham khao:

[1]. DBinh Quéang Nang; Vat liéu lam khuon cat. NXB.
Khoa hoc va Ky thuat, 2003.

[2]. J. Wang, S.R. Sama, G. Manogharan; Re-Thinking
Design Methodology for Castings, Inter Metalcast
13 (2019) 2—-17.

[3]. Louis Wasson, Milt Burris, Yimin Wu, Christopher
Watt, Moon G. Kim; Furfuryl alchohol as co-
binder with ureformaldehite. Wood and Fiber
Science 30 (1997) 238-249.

[4]. R.B. John; Foseco Ferrous Foundryman's
Handbook, Butterworth-Heinemann, 2000.

[5]. S.G. Acharya, J.A. Vadher; Parametric Analyses
on Compressive Strength of Furan No Bake
Mould System Using ANN. Archives of Foundry
Engineering 16 (2016) 5-10.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
ICZ8  TAP CHI CO KHI VIET NAM, S6 295, thang 10 nim 2022
cokhivietnam.vn / tapchicokhi.com.vn



