Science & Technology Development, Vol 10, No.11- 2007

XAC PINH THANH PHAN CHAT SON KHUON HQP LY CHO CONG NGHE
KHUON CHAN KHONG

Nguyén Ngoc Ha
Truong Pai hoc Bach khoa, PHQG-HCM
(Bai nhan ngay 29 thang 12 nam 2006, hoan chinh siza chita ngay 02 thang 09 nam 2007)

TOM TAT: Cong nghé duc trong khuon chan khéng (V-process) |a mgt trong nhing
phuwong phép dlc tién tien nhat d@é ché tao vidt dtc co chdt lirong cao. Tuy nhién, trong cong
nghé nay, khudn dé bi sup va vat dlc dé bi chay dinh cét co hoc.

Bai béo trinh bay cac két qua nghién cizu vé chdt son khubn d@é duc cac vit dtc bang hop
kim nhdm trong khudn chan khdng. Thanh phan chdt son khubn duroc lira chon dé nghién citu
gom bt thach anh, con, nhya théng, sét bentonit, axit boric. Muc dich cia cong trinh 1a lva
chon dwoc thanh phan hop ly cia chdt son khudn dé dat duwoc cac tinh chat cong nghé can
thiét (d6 on dinh huyén phu, thoi gian kho, do bam dinh cua chat son khudn trén mang) va ché
ta0 dwoc Vit dic co chat lwong cao.

1. GIOI THIEU

Cong nghé duc trong khudn chan khdng c6 nhiéu wu diém: vat ddc dat do chinh xéc cao,
giam dang ké luong du gia céng va céng nghé, giam 6 nhidm mdi truong, giam luong tiéu hao
vat liéu lam khuon ...

Cac budc co ban ciacdng nghé duc trong khudn chan khéng:

1)Nung néng mang chét déo va dit 1én trén tim mau; 2) Hat chan khong tir 1ong tim mau
dé mang chat déo ép sat 1én mau; 3) Bat hom khudn thir nhét |én tim mau, cho cét vao hom,
rung lén chat ca& khudn; 4) Cho mot mang chit déo khéc |én mat hom khuén va tao chan
khdng trong hom; 5) Lam mat chan khdng ¢ tim mau, rdt né khoi hom khuén, son phii 1ong
khuén; 6) Ché tao nira khudn thir hai bang céach tuong ty; 7) R&p hai nira khuén trong khi van
duy tri chan khong. R6t kim loai 16ng vao khuén, cho vat ddc d¢éng dic va nguoi, lam mat
chan khong dé do khubn valay vat dic ra.

C6 nhiéu yeu t6 anh huang dén qué trinh ché tao vat ddc bang phuong phap chan khong:
loai mang va ché d6 nung mang, cét |am khuén va ché do rung 1én chat, chat son mang va ché
dd son, d6 chan khong ... Bai béo ndy chi trinh bay c&c nghién ciu cia ching téi vé chat son
khuén cho khubn chén khﬁng.

2. NQI DUNG NGHIEN CUU

2.1. Phwong phap nghién ciu

Trong qué trinh ddc trong khuén cét, kim loai long tiép xdc véi khubn va tao nén céc
tuong tac co, nhiét, nhiét hda lam anh huong dén chét lugng vat dic. Trong cac tuong tac trén,
tuong t&c co dong vai trd rat quan trong trong cong nghé duic trong khudn chan khéng

Dusi tac dung caamot ap luc nao do, kim loai 16ng s& tham nhép vao cac 16 réng gitracac
hat cat trong khudn va khi dong déc, ching nam lai trong hdn hop 1am khudn nhung van ndi
lién vé6i vat dic tao nén khuyét tat trén vat duc, goi |achdy dinh cét co hoc.

Néu xem céc 16 rdng |a c&c 6ng mao dan c6 ban kinh r, dé xay ra chay dinh cé co hoc thi
ap luc cuakim loai 16ng pe phai 16n hon 8p luc ngan can kim loai long tham nhap vao 16 rong
Pz
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P> Pz P (Png + Pr + Pe) > -(2icost) hay  (Png + 1 gh + pu) > -(2icost) (1)

trong do: png — 8p luc bén ngodi tac dong 1én kim loai long; py — cot p thay tinh cia kim loai
16ng; pe — @ lwc Am & cudi dng mao dan; r - khdi luong riéng caa kim loai 16ng; h — cot &p
thity tinh [6n nhat trong khudn duc; 7 - sirc cang bé mat caakim loai long; - goc thim uét gitra
kim loai long va éng mao dan.

Khi dic trong khudn chan khéng, p« >> pr nén kha ning chay dinh cat co hoc lalén hon
nhiéu so véi cac phuong phép dic trong khudn cét khéc. Bé ngian ngira chéy dinh cét, thuong
phai sir dung chat son khudn. Riéng déi véi khudn chan khéng, chat son khuén (mang) con
phai c6 t&c dung chéng mat chan khéng trong qua trinh rét kim loai 16ng vao khuén.

V6i muc dich ché tao chat son khudn dé dic cac vat dic bang hop kim nhém trong khuén
chan khéng, Ching téi chon thanh phan chat son khuén dé nghién ciru nhu sau: bot thach anh
(99,1% SiO,, d6 hat tap trung & khoang 10mm, déng vai trd 1a nén chiu lia), con (96%
C,HsOH, déng vai trd 1a dung méi), nhya théng (dong vai trd 1a chat dinh), sét bentonit natri
(d6 hat tap trung & khoang 12mm, déng vai tro 1a chat chdng sa ling va chét dinh), axit boric
99% (ddng vai tro lachat phy gia dé bong tach khoi bé mit vat dc).

Dé danh gia chat son khuén, chiing téi tién hanh do do 6n dinh huyén phu (do chong sa
lang), thoi gian kho, ¢ bam dinh cia chat son khuén trén mang; t6i wu héa thanh phan va sau
d6 thir nghiém duc céc chi tiét trong khudn chan khong.

Pé danh gid do 6n dinh huyén phu, cho chat son khudn vao éng dong 10ml dén vach 100.
Quan sét sy lang cua céc hat, ghi nhan chiéu cao cia phan chat phan tan ling duogc theo tirng
khoang thoi gian xac dinh.

Do huyén phil duoc dénh giatheo cong thuc:  k = (hy/ho) x 100% (2

trong d6: k-do6 on dinh huyén phu; h;-chidu cao caa phan chat phan tan ling duoc; ho:
chiéu cao ban dau cia mau.

Thoi gian khd ciia chat son khudn chinh 1a thoi gian bay hoi ciia dung méi, tao ramét 1op
son du bén sau khi son. Thoi gian khd c6 y nghia quan trong dén thoi gian chu ky caa cong
nghé khudn chan khéng. Sau khi chuan bi c&c tim miu (mang cing |én tam thuy tinh), ding
thiét bi phun son, son hdn hop chit son khudn [én mang. Theo d6i toc do giam khéi lugng
tong tAm mau + son, x&c dinh thoi diém ma khéi lwong ndy gan nhu khdng déi hoic thay ddi
rat it. Khoang thoi gian ndy dugc xem lathoi gian khd caa chat son khudn.

Pé do d6 bam dinh cua chat son khudn trén mang, ching t6i tham khao va sir dung
“Phuong phép cit x&c dinh do bam dinh cia mang” theo TCVN 2097-1993 va ¢ nhiing diéu
chinh @é phti hop véi ddi tuong nghién ciu.

Chuing tdi sir dung phuong phép quy hoach thuc nghiém véi céc yéu té dau vao:

- Thanh phan chéit son khuén: nhua théng x;; bentonit x,; axit boric xs; con X4; bot thach
anh Xs (Xs=100% - X1 - X2 - X3- Xg)

- Ché do khudy tron: tbc do khudy xg = const (60vong/phuit); thoi gian khudy x; = const
(30pht)

- Chiéu day |6p son: xg = const (son phun 3 16p)

Nhu vay chi con 4 bién doc 1ap: Xi, Xz, Xs, X4. Qua loat thi nghiém tham do, khoang thuc
nghiém sau day dugc chon: x; = 1-4%; X, = 0,5-3%; X5 = 0-2%; X4 = 30-40%.

Céc ham myc tiéu: d6 6n dinh huyén phiy; thoi gian khd z; do bam dinh t.

M6 hinh dugc chon ladathirc bac hai.

Phuong &n theec hién: phuong &n truc giao bac hai: k = 4; ny = 1; a?= 2 (a = 1,414). Ta
can tién hanh 28 thi nghiém cho mdi ham muc tiéu:
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1) 2= 2* = 16 thi nghi¢ém cihanhan TYT 2; 2) 2.k = 2.4 = 8 thi nghiém cua c&c diém sao;
3) 4 thi nghiém ¢ tam dé bd sung ne = 1 thi nghiém & tam vadé tinh s,

2.2. Két qua nghién citu

Céc két qua thi nghiém duoc trinh bay ¢ bang 1.

Bang 1.Két qua thyc nghiém
Miu Thanh phan, % Po huyén | Thoi gian Cap do
Nhua Sét Axit phu sau kho, phat | bamdinh
th(‘)l.qg bentonit | boric | CON 12002hm’ trung binh
1 4 3 2 40 95,1 11 3,00
2 1 0,5 2 40 95,5 14 4,00
3 4 0,5 0 40 95,3 14 2,67
4 1 3 0 40 96,8 15 4,33
5 4 0,5 2 30 96,7 9,0 3,33
6 1 3 2 30 98,2 9,0 5,00
7 4 3 0 30 98 9,0 4,00
8 1 0,5 0 30 98,5 11 4,67
9 4 0,5 2 40 94,5 13 2,67
10 1 3 2 40 96,0 13 4,33
11 4 3 0 40 95,7 13 3,00
12 1 0,5 0 40 96,2 15 4,00
13 4 3 2 30 97,3 7,0 3,67
14 1 0,5 2 30 97,8 10 4,67
15 4 0,5 0 30 97,5 10 3,33
16 1 3 0 30 99 11 5,00
17 | 4,621 1,75 1 35 96,0 10 3,00
18 | 0,379 1,75 1 35 97,7 12 5,00
19 25 3,5175 1 35 97,0 14 4,00
20 25 0 1 35 96,7 12 3,67
21 25 1,75 2,414 35 96,2 10 4,00
22 25 1,75 0 35 96,3 14 3,67
23 25 1,75 1 42,07 95,1 15 3,33
24 25 1,75 1 27,93 98,3 8,0 4,67
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25 2,5 1,75 1 35 96,7 11 3,67
26 2,5 1,75 1 35 96,8 12 4

27 2,5 1,75 1 35 97,0 10 3,67
28 2,5 1,75 1 35 96,8 11 3,67

Tur c&c bang s liéu trén, dd xady dung dugc cac phuong trinh hdi quy thue nghiém sau:
y= 97,81 — 0,09, + 1,06%, — 0,10%s — 0,06%; —0,20x>  (3)
z=9,21 —0,74x, — 0,88x5 + 0,13x,4 4
t= 4,69 — 0,36x; + 0,21x, — 0,02x, (5)
Vi ¢6 téi ba ham muc tiéu nén ching tdi dung ham suy réng dé tim nghiém téi wu, tic 12
nghiém thoa hiép ciaba ham:
Yy 97,81- 0,09x, +1,06x, - 0,10x, - 0,06X, - 0,20X§
Q= it~ (9,21- 0,74x, - 0,88x, +013x, ) +(4,69- 0,36%, +0,21x, - 0,02x, )
_97,81- 0,09x, +1,06x, - 010x, - 0,06x, - 0,20X32
139- 11x, +0,21x, - 0,88x, +11x,

Diém cyc tri cia ham suy rong Q co toa do(3,22; 0,91; 1,07; 36,29). Pay la nghiém thoa
hiép ciabaham muctiéuy, z vat.

2.3. Puc thir nghiém hgp kim nhém

Datién hanh dc thir hgp kim nhom - kém. B& mat khudn chi son mot 16p, tai vai vi tri thi
duoc son hai [6p. Két qua:

- Chi can mgt [¢p son mong nhung chat son khudn chdng mat chan khéng rét tét, quatrinh
rét ém vacho phéi dic dam bao hinh dang.

- Tai nhirng vi tri son mot [ép, vat ddc bi chay cg'tt co nghiérg trong. Con tai vi tri son hai
|6p (trong hinh khoanh tron trén hinh 1) vat ddc cé bé mat rat nhan, khéng bi chay dinh cét co
hoc.

3. KET LUAN

- Nhya thong lam tang bam dinh cua son [én mang, giam thoi gian bay hoi cua cdn nhung
lai khong tot cho sy 6n dinh caa hé.

- Sé bentonit truong no, chdng sa ling bot thach anh. Néu ham luong sét cao, tinh bam
dinh cia son giam.

- Axit boric 1am giam thoi thoi gian khd nhung lai giam do huyén phu.

- Dung mdi con tang, chat son khudn khd cham va dé bi sa lang nhung lop son bong va
bam dinh t6t [én mang.

Dé tim thanh phan chét son khudn dép tng tét ca ba théng sb, da dung toan quy hoach
thuc nghiém trong khoang: nhua thdng 1 — 4%; sét bentonit 0,5 — 3%; axit boric (99%) 0 —
2%; con (96°) 30 — 40%; con lai 1abot thach anh.

Thanh phan chdt son khudn hop |y dé dlc trong khuén chan khéng (%): nhya théng 3,22;
sét bentonit 0,91; axit boric (99%) 1,07; con (96°) 36,29; bot thach anh 58,51.
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Hinh 1. Vat ddc hgp kim nhém ddc trong khuén MM CK

STYDY OF MOLD COATING FOR V —PROCESSTECHNOLOGY

Nguyen Ngoc Ha
Univercity of Technology, VNU-HCM

ABSTRACT: V — process produces casting with a smooth surface and excellent detail.
In V — process, however mold isinclined to collapse and liquid metal is easy to penetrate into
mold.

The rearch project studied mold coating material for aluminum alloy casting in V —
process. The composition of mold coating consists of quart powder, bentonite clay, colophony,
boric acid and alcohol. The purpose of this project is to choose a reasonable composition of
mold coating to achieve the necessnary technology properties (stability of suspension,
adhesive capacity, drying time) and to receive castings with high quality.
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