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Do dai thanh cira khuon 1a thong sd quan trong anh huong dén do
nham bé mit san pham. Mat khac do dai thanh ctra khuén con anh
huong dén 4 ap luc ép, tir 6 anh huéng dén tudi bén cuia khuon. Ap lue
ép tang thi tudi bén ciia khuon giam va ngugc lai. Xac dinh duge mdi
quan h¢ gitra d0 nhdm bé mit san pham, ap luc ép v6i do dai thanh
ctra khudn s€ tim ra d6 dai thanh cira khu6n hop ly, dam bao d6 nham
bé mit theo yéu cau ky thuét san pham dong thoi giam ap luc ép dé
tang tudi bén khuon. Bang 1y thuyet két hop thuc nghiém, tac gia xay
dyng ham hoi quy thuc nghiém méi quan hé gilta d6 nham bé mit san
pham, ap luc ép voi do dai thanh cira khuon. Két qua nghién ciru 1a co
so thiét ké do dai thanh cira khuoén hop 1y dam bao do nham bé mat
san pham va giam 4p luc khi ép chay thanh hgp kim nhom.

Abstract
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Bearing length is an important parameter affecting the surface
roughness of the product. On the other hand, the bearing length
affects the extrusion pressure, thereby affecting the life of the die.
Increased extrusion pressure reduces the life of the die and vice versa.
Determining the relationship between surface roughness, extrusion
pressure and the bearing length will consequently find out the
appropriate bearing length, ensuring the surface roughness in
accordance with the technical requirements of the product, while
reducing the extrusion pressure to increase the life of the die. Through
theory and practice, the author develops the regression function of the
relationship between surface roughness, extrusion pressure and
bearing length.The result of this research is the basis for designing the
appropriate bearing length to ensure the surface roughness and reduce
the extrusion pressure when extruding the aluminum alloy bars.
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1. GIOI THIEU

Trong qua trinh ép chay phoi qua khudn tao thanh san pham thanh hop kim nhom, dong
chdy kim loai chiu anh hudng ctia ma sat vdi thanh ong chira phéi, ving kim loai chét va véi bé
mat khudn nhu thé hién trén hinh 1 [1,4,7].
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1. Ma st phoi - 6ng chita phoi; 2. Ma sat phoi - ving kim loai chét; 3. Ma sat phoi - khuon
Hinh 1. Ma sat trong qua trinh ép chay thuan thanh hop kim nhém

Khuon ép thanh hop kim nhom dic c¢6 ciu tao gdm cac thanh phan chinh nhu hinh 2 [4,5].
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1. Ving dan nhom; 2. Cra khuon; 3. Ving thoét; B. P9 rong ving d?mi H. D6 sau ving dan;
b. B¢ rong cira khudn; e. Khoang cach ctra khuén véi tdm khuoén; L. Chiéu dai thanh ctra khuon.
Hinh 2. Ciu tao khuon ép thanh hop kim nhom dic

Kich thudc, hinh dang cira khuon 1a yéu t6 anh hudng truc tiép dén kich thudc va bién
dang san phdm. Chiéu dai thanh cira khudén anh huong dén ma st ciia dong chay kim loai v6i bé
mit thanh ctra khudn, dan dén anh hudng dén sy thay dbi ap luc ép ctia may va su thay doi chiéu
dai viing bam dinh/viing trugt trén bé mét thanh ctra khudn nhu trén hinh 3 [4,5].

Su thay doi ap luc ép s& anh huong dén sy bién dang dan hdi ciia khudn va tudi bén cua
khudn. Sy thay ddi chiéu dai vung bam dinh/vung trugt trén bé mat thanh cira khudn sé tac dong
dén do nham trén bé mat san phém [4,6]. Do do, can thiét phai nghién ctru x4c dinh mdi quan h¢
ap luc ép, d6 nham bé mit san phim véi chiéu dai thanh cira khudn. Trén co sé d6 xac dinh duoc
chidu dai thanh cira khuon hop 1y dé dam bao d6 nham bé mit san phim va giam ap luc ép.
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Hinh 3. Hinh thanh ving bim dinh/ving truot trén bé mit thanh cira khuon.
2. PHUONG PHAP NGHIEN CUU
2.1. Cac diéu kién thye nghiém
Bién dang san phcfm thanh hop kim nhom thi nghiém c6 tiét dién duoc thé hién trén hinh 4.

o 70
}
Hinh 4. Bién dang mit cat ngang san pham thanh hop kim nhém thi nghiém
2 1A 7 S container
Ty 16 6p [4,5]: K = —<omainer_ — (3 14%90%90)/(3,14*70%5%1) = 23 (1)
profile*

Trong do6 K: ty 1€ €p; Scontainer: dién tich tlet dién 6ng chira phoi;
Sproﬁle dién tich tiét dién san pham; N: s6 cira khuon.
Phoi ép c6 duong kinh phéi @180 mm; chidu dai phoi 500 mm; vét liéu phoi 1a hop kim
nhém 6061 cé thanh phan hoa hoc nhu bang 1.

Bang 1. Thanh phan hoéa hoc vat liéu phéi ép [2]

Phoi Thanh phin nguyén tb
Si Fe Cu Mn Mg Cr Zn Khac
6061 0,5 0,7 0,3 0,15 0,9 0,12 0,25

Khuon thi nghiém c6 cAu tao duoc thé hién trén hinh 5.
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a) Ban v€ khuon b) Hinh anh khuén thyc té
Hinh 5. Khuon thi nghi¢m
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Khudn thi nghiém duoc thiét ké dam bao can bang dong chay thong qua phuong an thiét ké
hop 1y vung dan nhom, con chiéu dai thanh cira ‘khuén khong d6i tai cac vi tri trén cira khuon.
Khi thay d6i chiéu dai thanh cira khudn O cac mau khuon thi nghiém, khudn duoc kiém tra qua
trinh can bang dong chay bang pham mém mo phong sb Qform truge khi ché tao. Két qua mod
phong cho thay véi cung thiét ké ving ddn nhém hop 1y ban dau, khi thay d6i chidu dai thanh
ctra khuon L it 1am anh huéng dén qua trinh can bang dong chay.

Hinh 6. M6 phong thtr khuén qua trinh ép voi Qform extrusion

Chiéu dai thanh ctra khuon L cta cic bd khudn thi nghiém thay doi lan lwot 1a L/b = 0; 1;
2; 3; 4 (b 1a d6 rong cua khuon). Tét céc thong s6 khac cua khudn, vat lidu phoi va ché do ép,
may ép... dugc giit ¢d dinh.

May ép thugn SAMWOO & nha may Huyndai Aluminum Vina dugc thé hién trén hinh 7.

MMM 1011 []sawerain |

Hinh 7. May ¢ép thi nghiém SAMWOO

Maéy do nham Mitutoyo SJ-400 dugc thé hién trén hinh 8 dé do do nhiam cta san pham.

Hinh 8. May do nham Mitutoyo SJ-400
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Thong s6 do do nhdm bé mit R, theo tiéu chudn ISO; chiéu dai chuan 0,8 mm; loai dau
do kim cuong; do tiép xuc; ap luc do 0,7§ N; toc dd Q,OS mnys. ‘ 7
Ap lyc ép dugce do bdi may ép, hién thi truc tiép trén bang di€u khién cua may.

2.2. Phuwong phap thuc nghiém

Mbi quan h¢ gitra d0 nham bé mit, ap luc ép voi chiéu dai thanh ctra khuon 1a ham sb co
dang: R, = f(L/b) (2)

P =f(L/b) (3)

Pé xac dinh mdi quan hé theo phwong trinh (2) va (3), tién hanh thyc nghiém thay déi
chiéu dai thanh ctra khu6n L theo quy hoach thyc nghiém [3] nhw trong bang 2. Gia tri L/b nam
trong mlen gidi han 0 < L/b < 4 [4]. Moi khuon thi nghiém, dé may chay khoang 5 phdi thi bét
dau lay mau san pham dé tién hanh do d6 nham ngang bé mat tai vi tri chinh gilta cua san pham,
dong thoi ghi lai ap lyc ép hién thi trén may.

Sau khi ¢6 két qua thi nghiém, tién hanh xtr 1y s6 liéu dé tim phurong trinh biéu dién mdi
quan h¢ giita ¢ nham bé mat san pham, ap luc ép voi chidu dai thanh cira khuon.

3. KET QUA VA THAO LUAN

Két qua do d6 nham cac miu san pham thi nghiém va ap lyc ép ciia may duoc thé hién trén
bang 2.
Bang 2. Két qua thi nghiém d6 nham R, va ap luc ép P

STT Khuén 1 Khuén 2 Khuén 3 Khuén 4 Khuén 5
L/b 0 1 2 3 4

R, (um) 2,37 1,06 0,94 1,17 1,61

P (N/cm?) 198 200 204 207 212

Duya vao két qua thi nghiém trén bang 2, sir dung phan mém Excel [10] ta xdy dung dugc
do :[hi nhu trén hinh 9 va phuong trinh bi€u dién mdi quan h¢ gitra do nham bé mat R, voi ty 1¢
chiéu dai/dd rong thanh ctra khuon (L/b) nhu sau:

R. = 0,275(L/b)? — 1,241(L/b) + 2,262 v6i do tin cay R>= 0,9243 (4)

Ra(mm)

2.5 i o -

y =0,275%%-1,241x+ 2,262
R*=10.,9243

0 1 2 3 4 5 L/b

Hinh 9. Méi quan hé giita d6 nham bé mit R, v6i ty 1¢ chidu dai/do rong thanh cira khuén L/b
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Nhin vao d6 thi trén hinh 9 ta thiy d6 nham bé mat san pham 16n nhit khi thanh cira khudn
¢6 chiéu dai L = 0 (L/b = 0). Nguyén nhan do thanh ctra khu6én khong hinh thanh khu vuc oxit
bam dinh, cac hat bAm dinh hinh thanh & thanh ctra khuon s€ nhanh chong bi roi ra, tdc dong lén
bé mit san phim lam cho bé mit san phim tré nén nham 16n. Khi ting dan chiéu dai thanh cira
khudn gitip hinh thanh khu viyc truot trén bé mat thanh cira khudn, cac hat bam dinh bi tach roi
giam 1am cho d§ nham bé mat san pham giam, dat gia tri nho nhat & khu vuc L/b=2 (L = 10
mm). Sau giai doan nay, néu tiép tuc ting chiéu dai thanh ctra khuon lai lam ting ma sat va gia
tang nhi€t do ép. Cac hat bam dinh dugc hinh thanh lai tang 1én dan dén do nham bé mat san
phim ting. Nhu vay d6 nham bé san phim dat gia tri nho nhét trong khu vuc chiéu dai thanh cira
khuén L = 10 mm (L/b = 2).

Duya vao bang két qua thi nghiém trén bang 2, sir dung phan mém Excel [10] ta xdy dung
dugc dd thi nhu trén hinh 10 va phuong trinh biéu dién mdi quan hé giira ap luc ép P voi ty 18
chidu dai/do rong thanh ctra khudn (L/b) nhu sau:

P =0,3571 (L/b)* - 2,0714(L/b) + 197,91 v6i do tin cay R* = 0,9959 (5)

P (N/cm?)

212 /
210

. y =0.3571x2+2.0714x+ 197.91 /

208 R¥=0.9939 /(

206

2.5 3 3.5 -+ 45 |L/b

| S I

0 0.5 1 1.5

Hinh 10. Mbi quan hé giita ap luc ép P véi ty 1é chiéu dai/do rong thanh cira khuén L/b

Nhin vio d6 thi trén hinh 10 ta thdy ap luc ép ty 1& thuan vdi chidu dai thanh cira khuon.
Khi chiéu dai thanh ctra khuon ting trong khoang tir 0 dén L/b = 1 thi ap luc ép tang cham hon
khi ty L/b> 1 vi khi ty 16 L/b > 1 lam dién tich bé mat thanh cira khu6n ting nhanh din dén ma
sat cua dong chay kim loai véi bé mat thanh cira khuon tang theo, tir d6 tac dong dén ap Iuc ép.

4. KET LUAN

Két qua nghién cuu, thy:c nghiém VE‘} xu ly sb liéu thyc nghiém da xéac dinh duogc m61 quan
h¢ todn hoc gitra 6 nham bé mat san pham thanh hop kim nhém R,, 4p luc ép P véi chiéu dai
thanh ctra khudn khi ép thanh hop kim nhom vat liéu 6061.

R, = 0,275(L/b)* — 1,241(L/b) + 2,262 (um)
P =0,3571 (L/b)* - 2,0714(L/b) + 197,91 (N/cm?)
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Nhin vao d6 thi trén hinh 9 ta théy d6 nham bé mat san phém 16n nhéat khi thanh cira khuén
¢6 chiéu dai L = 0 (L/b = 0). Khi ting L/b, 6 nham bé mat san phim giam dan dat gia tri nho
nhét trong khu virc c6 chiéu dai thanh cira khuén L = 10 mm (L/b = 2). Sau d6 néu tiép tuc ting
chiéu dai thanh cira khudn thi d6 nhdm bé mit san phém lai tiép tuc tang.

Nhin vao do thi trén hinh 10 ta thiy ap luc ép ting ty 1& thudn voi chidu dai thanh cira
khudn. Anh hudng cua chiéu dai thanh ctra khuon dén ap luc ép trong khoang tir 0 < L/b < 1 thi
nho hon hon khi ty L/b >1.

Pé giam do nham bé mit cho san pham, ddng thoi giam ap luc ép dé ting tudi bén cua
khudn thi chiéu dai thanh cira khuon nén chon trong khoang 1 < L/b < 2.

Két qua nghién ctru gitp cho viée tinh toan, Iya chon chiéu dai thanh ctra khuén hop 1y
nhim dam bao do nham bé mat san pham va giam ap luc ép cuia may dé tang tudi bén ciia khuon.

LOI CAM ON
Nhom tac gia cam on sy hd trg cia nha may nhom EUROHA va Huyndai Aluminum Vina
trong nghién ctru.

DANH MUC KY HIEU

P . Ap luc ép (N/em?) q

R, : D6 nham bé mat san pham thanh hop kim nhém (um)
L : Chi€u dai thanh ctra khuén (mm)

b : B rong ctra khudén (mm)
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