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TOM TAT

Diic dugc xem nhu phuong phdp phé bién dé tao phéi nhém thanh pham. Diic khuén kim logi
cho ra san phdm c6 chdt lugng tot, hinh dédng phiic tap. Trong bai bdo nay, nhém nghién ciiu dua ra
mo hinh thuc nghiém diic hgp kim nhém ADCI2 vdi sy hé trg clia rung siéu dm trong thiét bi diic bdn
ty dong. Khoi kim loai long dugc tdc dong siéu am tui phia dudi khudn diic. Két qua thuc nghiém cho

thdy, dnh hudng ti siéu dm gitip cdi thién khd ndng dién ddy cua kim logi long vao khuodn diic.
T khéa: ADC12; Nguon phdt siéu am; Khd ndng dién day; Diic khuon kim logi.
ABSTRACT

Casting process is widely used in the production of aluminum products. Good quality and
complex shapes can be made by metal mold casting. This work presents the casting experiment of
ADC12 alloy with ultrasonic vibration assistance in a semi-automatic casting eqquipment. The molten
alloy is impacted by ultrasonic sonotrode from the bottom of metal mold. The experiment results show

that abitily to filling of the molten alloy into mold is increased significantly.

Keywords: ADC12; Ultrasonic generator; Filling ability; Metal mold casting. &

ISSN 2615 - 9910
TAP CHI CO KHI VIET NAM, S6 3 nam 2022
http://cokhivietnam.vn



NGHIEN CUU - TRAO DOI

1. PAT VAN PE

Nhom-silic 1a mét trong cac hgp kim
ctia nhéom cé ung dung rong rai trong cong
nghiép, v6i trong lugng riéng nho nhung c6 do
bén cao cling nhu kha ndng chiu dugc an mon
trong hau hét moi truong tu nhién. Nhom silic
c6 tinh duc cao, do chay loang cao, kha ning
dién day khuén 16n, d6 nhan bé mit cao thuong
dugc dung dé€ duc cac chi tiét c6 hinh dang
phtic tap. Ham lugng silic trong nhom thuong
tt 9,5% dén 12% (theo khoi lugng). Vat dac cé
ca tinh t6t con phu thudc vao nhiéu yéu té nhu:
su hinh thanh va phan b6 cta ciu truc hat, dac
tinh nguyén tu, cac pha thi cap [1]. Ngoai ra,
con c6 nhiing yéu t6 lam anh hudng dén chat
lugng vat dic nhu: sy khéng dong nhét cia moi
truong vat duc, su phan bo gitia trudng nhiét
do6 va dong chét long trong qué trinh hoa rén,
tng sudt bén trong cua vat duc [2]. Do do6, ky
thuat st dung séng siéu am khi duc kim loai
da dugc chu y dén nho nhiing uu diém cua
phuong phap nay: kht khi trong vét duc, thay
déi va lam min t6 chtc hat, giam khuyét tat vat
duac [3]. Doi véi duc hgp kim nhom c¢é xt ly
siéu am, anh hudéng cua trudng siéu am téi qua
trinh hinh thanh va phat trién hat cua vat duic
dang la mot linh vuc dugc quan tam hién nay.
Eskin da c6 nhiing nghién ctiu vé st dung séng
siéu &m lam min hat khi ddac kim loai mau ti
nhiing ndm 1980 [4]. Zang Lihua st dung 2
dau rung siéu am khi dic hgp kim nhém 7050
[5]. Li Xiang va cac cong su da st dung t6i 4
dau rung siéu am khi duc hgp kim nhom 2219
Al [6]. Bai bao nay dua ra mdt mo hinh thuc
nghiém dic hgp kim nhém ADCI2 bang thiét
bi duc ban ty dong. Cac thiét ké va tinh toan
co ban cua thiét bi cing dugc trinh bay. Ngoai
ra, vat mau sau khi duic c6 tic dong siéu am va
khong c6 tac dong siéu am dugc thuc nghiém,
so sanh va danh gia dya vao kha nang dién day.
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2. TINH TOAN, THIET KE THIET BI PUC
2.1. Céc thong s6 duc nhom

- Vat liéu nung: Nhom;

- Hé s6 dan nhiét nhém: 203,5 (W/m°C);
- Nhiét dung riéng: 880 (J/kg.K);

- Khoi lugng riéng: 2,7 (g/cm?);

- Khéi lugng nhom dem nung: m = 4 kg;
- Thé tich nhém néu: 1,48 [;

- Loai 10 st dung: Lo dién tro.

Hinh 1. Cdu tao so bd cia 1o

2.2. Tinh toan nhiét lugng can thiét cung cip
cho 16 nung

- Nhiét lugng chi phi c6 ich:
¢ = P'Cp{tE - tl]

4
=——880(700—30) =1310 W
30.60

- Nhiét lugng dé tao xi:

@, = 0,05.@¢, =0,051310=655W

- Nhiét lugng mat qua cac thé xay lo:
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tl - rkk
Q; = .F
RN
1 2 3 2
= 700 - 30 0,54 = 508 W
"~ 0,065 , 0025 0,008 +005' T
1,11 ' 0,045 52 ’
Trong do:

t : Nhiét d¢ bén trong lo;

t.: Nhiét do khong khi;

a,: Hé s6 truyén nhiét déi luu tit mat
ngoai thé xdy ra moi trudng khong khi va

L =0,05;
Ay
8,8, 8,: Chiéu day I6p 16t 1, 2, 3;
A, A\, \: Hé s6 dan nhiét cacloplot 1,2, 3;
F: Dién tich gach xay trong lo.
Véi:
Chiéu dailo L: 0,484 m;
Chiéu rong 16 B: 0,476 m;
Chiéu cao 10 H: 0,281 m.

F=2(LH+BH)
2(0,484+0,281+0,476.0,281)
0,540m’

- T6n thét nhiét qua day lo:
Q,=(0,15+0,20)
Q, =(0,15+0,20).508=101,6 W

- T6n that nhiét do bic xa qua ctia lo:

4

-l res

973,
e 5’?{ﬁj .0,196.0,7.0,7 = 4913 W

Trong do:

C,: Hé s6 buic xa (C = 5,7W/m’K*);
T, : Nhiét do trung binh ctia 1o;
(T =700 + 273 = 973°K)
F: Dién tich phén ctta mé va khe ha
(F = 11.0,25% = 0,196 m>);
¢: Hé s6 thoi gian mé (¢ = 0,7);
V: Hé s6 mang ngan (¥ = 0,7).
- Tén thét nhiét do ngan mach:
Qs = 0,25(Q5 + Q4 + Q5)
= 0,25(508 4+ 101,6 + 4913)

= 138065 W

- Cong suat danh dinh:

z 8411
Pyy=K Qe _ 1,5
860 860

Z Qenu = 1,0152 Qun: = 1,016.8278,55 ~ 8411 W

14,67 kW

2.3. Tinh toan thanh dién tré
Thong s6 dau vao:

- Cong suat 1o: P = 14,67 kW;

- Dién ap dau vao: 220V, 1 pha;

- S0 lugng 6ng dién trd du kién: 6;

- Vat liéu lam dién tré: Hop kim Cr, Ni .

buong kinh day dién tré:

3| 4p.P?
T | mrw.U?

3[4.1,27.1076(2,445.103)?2
- 721,01.10%. 2202

~ 1,85.10 *m = 1,85 mm

Trong do:
d: Buong kinh day dién tra;
p: Dién tré sudt, Qm; doéi véi hgp kim

Cr,Ni,, ta tra dugc p = 1,27.10° Qm.

80°
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P: Cong suat dién tré,W;
w: Cong sudt riéng bé mat, W/m?
U: Dién ap dau vao, V.

Chiéu dai day dién tro:

3[10.P.U?
4mpw?

3 10.2,445. 2207
= ~ 899 m

411,27.1076(1,01. 10%)2

bé phu hgp véi kich thude 10, can chia
nhd thanh dién trd thanh 12 thanh, thong s6
dugc cho trong Bang 1.

Bdng 1. Thong s6 cuia thanh dién tré

Thong s Gia tri
buong kinh day dién tré 1 mm
Chiéu dai day dién tré 4,5m
budng kinh thanh dién tré 20 mm
Budc xoan 10 xo 2
S6 vong xodn 143 vong
Chiéu dai vong xoan dién tr6 | 286 mm
Cong suit 1,662 kW

2.4. Tinh toan thong s6 dong co

Thong s6 dau vao:

- Tong khéi lugng 1o: m = 400 kg;

- Dong dién: 3 pha - 220V/50Hz;

- S6 vong quay lam viéc: n = 3 vong/phut;
- Moment xoédn cén d¢€ quay lo:
T,=m.g.L=400.10.250 = 1000000Nmm

Trong do:
L: Khoang cach ti truc quay dén trong
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tam 1o, mm;

g: Gia tOc trong trudng, m/s>

Moment xoan can thiét dé dat t6c do 3
vong/phut:

15,0837

T,=Je¢ =4,74Nm = 4740 Nmm

Trong do:
J: Moment quan tinh, kg.m?

&: Gia téc goc, rad/s?

J =L@ b = 400.(507 + 45
12 12

=150833,33kg.cm” =15,083kg.m’

_o_ 223 _ 7 o
10

60.1
Cong sudt dong co:

_ Ta - (100000+47640).3 03200
9,55.10 9,55.10

Dua vao két qua tinh toan, cong suit toi
thiéu dé 1o hoat dong theo yéu cau 1a 0,32 kW.
Chon dong co giam téc SK 33100-80LP/4.

Bdng 2. Thong s6 dong co

Thong so Gia tri
Cong suét 0,75 kW
Toc do dong co 1415 vong/phut
Moment xo0dn 1255 Nm
Toc do daura 3 vong/phut
Ti s6 truyén 468,37
Kich thudc truc dau ra 45x90 mm
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Hinh 2. Thiét bi diic khuon kim loai siéu am

Thiét bi (Hinh 2), gobm: 1. H¢ siéu 4m,
2. Ban, 3. Ngudn phat siéu dm, 4. Khuon duc,
5. Khung thép dé 10, 6. Kénh rét kim loai, 7. Lo
nung, 8. O lin, 9. Ta dién diéu khién, 10. N&i
truc, 11. Bong co, 12. Hop giam toc.

2.5. Tinh toan hé thong kénh dan kim loai
vao khuén

Dbuodng kinh kénh dan:
172 yl/4 1/2 1/4

p_m L7~ 40007400 _ 76, 4mm
3,7 3,7

Trong do:

m: Khoi lugng kim loai can nau, g;

L: Chiéu dai kénh dan kim loai, mm.

Chon duodng kinh kénh dan kim loai
bing 76 mm.

Tiét dién kénh dan:
W =125.D=1,2576=95mm

Chon tiét dién kénh dan kim loai bang
95 mm.

Hinh 3. M6 hinh kénh dan kim loai

3. THUC NGHIEM
3.1. M6 hinh thuc nghiém

Qua trinh thuc nghiém dugc tién hanh
trén hé thong thiét bi dic siéu am (Hinh 2) nhu
sau: cac phoi nhom tho Al-Si dugc cho vao
cdc nung trong 10 nung kim loai (Hinh 4). B6
diéu khién dugc noi véi 1o duc dé€ quay lo va do
nhiét do trong 16 khi nau chay kim loai. Sau khi
ndu chay kim loai, kim loai long theo kénh dan
dé rot vao khuon. Pau rung siéu 4m (Hinh 5)
tao ra rung dong siéu am tac dong vao khuon.
Thiét bi duc siéu am thuc té (Hinh 6). Nguén
phat siéu am cung cép dién ap va tan s cho
bd chuyén déi. Bo chuyén déi truyén dao dong
co hoc dén bo khuéch dai dé€ khuéch dai bién
do sau do6 truyén dén dau rung siéu dm. Pau
rung nay sé tac dong siéu am vao khuodn kim
loai (Hinh 7).

L rung S s | (= fi_~ = ki ol Moy
| | i
! fi__h\ II e,
~ o\

Thiat bj dic siéu am

Hinh 4. So do thic nghiém diic siéu am hop kim
nhom ADCI2
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F]

Fhudn kam leai

E¥u rung sidu Am

[ . Mat bich
]

B khwdich dai

B chuydn ddi

Vang gém dip didn
churpén i

Hinh 5. Cdu tao ddu rung siéu am ding
trong thii nghiém

Nguon phat siéu am dung trong thu
nghiém dugc phét v6i cong sudt 1500 W, tan so
rung siéu am 20 kHz. Dau rung siéu am dugc
dat phia dudi ctia khuén kim loai. Budng kinh
khuon duc kim loai 86 mm.

Hinh 6. Thiét bi diic siéu am dung trong thi nghiém

=

|

Hinh 7. Khuén kim loai c6 siéu dm
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Tai thoi diém bat dau thuc nghiém, phoi
nhom tho Al-Si dugc dua vao 1o nung kim loai
v6i khai lugng 200 g. Nhiét do nung chay nhom
dat 700°C, nhiét do r6t nhéom 1dng vao khuon
kim loai tit 700°C - 680°C. Thuc nghiém trén
hai mau tht, mau 1 khong c6 tac dong siéu am,
P = 0 trong sudt qua trinh lam ngudi va mau 2
¢ tac dong siéu am véi P = 1500 W trong thai
gian 4 gidy sau khi ré6t nhom long vao khuon
kim loai.

3.2. Thanh phan vt liéu dic

Vit liéu dugc stt dung cho mau thuc
nghiém la hgp kim nhém ADC12 (Al-Si).

4. KET QUA THUC NGHIEM

D€ so sanh anh hudng va tac dong cta
song siéu am tdi t6 chic té€ vi va sy phan bé hat
cua théi dic, nhém nghién ctiu tién hanh thuc
nghiém véi cac thong s6 khi rét nhom long vao
khuén dac. Mau tht s6 1, khong c6 tac dong
siéu &m (P = 0), mau tht s6 2, cé tac dong siéu
am (P = 1500 W).

Thong s6 cong nghé: Cong sudt nguodn
phat siéu am P = 1500 W; Nhiét do 16 nung tu
700°C dén 750°C; Thoi gian rét kim loai 1dng
vao khuon: 5 s; Thoi gian phat siéu am: 4 s.

Hinh 8. Mau thii nghiém s6 1, khong cé tdc dong
siéu am (P = 0), mau thii nghiém s6 2, c6 tdc dong
siéu am (P = 1500 W)

Sau khi cdc mau duc hod rian va duoc
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lam ngu¢i. Ldy mau duc rdi quan sat kha nang
dién day ctia kim loai long vao khuoén khi cé tac
dong siéu 4m va khong cé tac dong siéu am.

5. KET LUAN

Nghién ctiu thiét ké va ché tao thanh
cong hé khuodn cho qua trinh dac khuon kim
loai c6 tac dong siéu am. Mau thtt duc bang vét
liéu hgp kim nhom ADCI12.

Két qua thuc nghiém chi ra rang dudi
tac dong ctia trudng siéu am, t6 chtic kim loai
16ng c6 do chay loang va phan tan tot hon, vi
vay mau duc c6 kha ning dién déy t6t hon khi
6 tac dong siéu am.
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