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ANH HUONG CUA MA SAT VA TOC BO DAP BEN CHAT LUONG
SAN PHAM TRONG QUA TRINH EP CHAY MICRO

EFFECT OF FRICTION AND FORMING SPEED ON PRODUCT QUALITY DURING
MICRO — EXTRUSION PROCESS

Nguyén Thi Thu
Pai hoc Bach Khoa Ha Noi

TOM TAT

Cdc chi tiét nhé va siéu nhé (micro forming) dwoc g dung réng rdi trong cdc linh vuec
cong nghiép dién, dién tir, y sinh,... Tuy nhién, béi vi kich thiede nhé nén khé khan thiét ké khudn
va tao hinh chi tiét micro. Do vdy, doi véi cong nghiép trong nwée, ddy van la mot linh viee méi can
dwoc khai théc. Ep chdy la mét phirong phép phé bién dwoc sir dung trong cong nghé tao hinh chi
tiét micro. Vi vay, trong nghién ciru nay, mét sé yéu té anh hwéng dén qud trinh tao hinh san pham
micro dwge khai thac. Chi tiét dwoc lwa chon khdo sdt la chan tiép diém dién tir lam tir vt liéu dong.
Phwong phép mé phong sé dwoc dp dung dé nghién ciru qud trinh ép chday micro. Két qud chi ra méi
twong quan giita cdc théng sé ma st va téc do dap dén luc cong nghé, tir d6 danh gid dwoc chat

lieong san pham trong qud trinh tao hinh.
T khéa: Chi tiét nhé va siéu nho; Ep chay micro; Ma sét; Toc do dap.
ABSTRACT

Small and ultra-small parts are widely applied in the fields of electrical, electronic,
biomedical industries, etc... However, because of their small size, it is difficult to design die and
form microphone details. Therefore, for domestic industry, this is still a new field that needs to be
exploited. Extrusion is a common method used in micro-forming technology. Hence, in this study,
some factors affecting the micro product forming process are scrutinized. The detail selected is the
electronical connector made from copper material. Numerical simulation method is employed to
study the micro-extrusion process. The results show the correlation between friction coefficient and

forming speed to technological force, thereby evaluating product quality in the forming process.

Keywords: Micro parts;, Micro-extrusion, Friction; Forming speed.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 304, thang 6 nim 2023 [
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

1. PAT VAN PE

Chi tiét micro 1a nhiing chi tiét c6 kich
thude nhé tir mot vai chuc micromet dén mot
vai milimet, trong cong nghé ché tao duge goi
1a cac chi tiét siéu nho. Chung thudng duoc ché
tao tor nhitng kim loai, hop kim mau va duoc
st dung rong rai trong nganh cong nghiép dién
tr, tw dong diéu khién, ki thuat do, may tinh va
thiét bi di dong [1-6]. Trong cong nghé micro,
dé thuan tién trong qué trinh nghién ctru, tim
hiéu va ché tao, san xuét, ngudi ta cling duoc
phan chia ra nhiing loai khac nhau ché tao nhu
ché tao micro thong thuong nhur: udn, cat, dot,
ép chay, dap noi, dap trong khuon kin... véi
cac dac diém tiét kiém vat liéu, giam ) luong
nguyén cong, ning suit va do chinh xac cao [2,
5, 6].

C6 t6i 95% dén 98% san pham dién tir,
tin hoc xuét di tir Viét Nam 1a cia cac doanh
nghiép c6 von dau tu nude ngoai. Ham luong
chat xdm va gia tri gia ting trong cac san pham
dién tu, may tinh xuét di tir Viét Nam chi vai
phan trim. Pa sb cac san pham cua cac doanh
nghiép dién tir Viét Nam xuit khau van dimg
lai & lap rap, phan 1én linh kién nhap khau tir
nudc ngoai. Nganh cong nghi¢p dién tir Viét
Nam ¢6 t6i 70% s6 doanh nghiép dién tr nho
va vira theo con duong lap rap, sé con lai muén
tao budc dot pha bang cach manh dan dau tu
thiét ké, tao ra san phim mang thwong hi¢u
riéng dé diy manh gia tri gia ting va canh tranh
v6i thuong hiéu nudc ngoai. Vi vay can tim ra
huéng di mii nhon, thé manh cho nganh cong
nghiép dé tao ra su ting trudng bén ving thi
kha nang lam chu cong ngh¢ tao hinh micro la
hét sirc can thiét.

Trén the gidi, cac nghién clru vé cong
ngh¢ micro ciing dugc nhiéu nha khoa hoc

quan tam. Tac gia J.P.Wulfshberg va cac cong
su di tiép can nhitng van dé nay bang su hd
trg cua laser trong qué trinh tao hinh [7]. Anh
sang laser dugc sir dung dé tang nhiét do cua
vat li€u trong qua trinh tao hinh, tang kha nang
tao hinh & khu cuc cin thiét cia bod phan va
giam mg suat chay va tinh di huéng cia vat
liéu. Dé cai thién kha nang tao hinh va dinh vi
cua phoi, tac gia Chunju Wang va cac cong su
& Trung Qudc da tim ra ng suat chay giam khi
giam kich thude phoi [8]. S.Weidel va U.Engel
ctia e da tién hanh cic thir nghiém voi ma
sat theo ty 1& cho thay rang trong cac (mg dung
tao hinh vi mo, ma sat ting 1én dang ké khi quy
trinh tao hinh dugc thu nho lai [9]. Tai Viét
Nam, cong ngh¢ dap tao hinh micro dugc céac
nha khoa hoc, mot sd truong dai hoc va t chirc
nghién cru quan tdm va nghién ctru tr 10 ndm
tro lai day.

Trong nghién ctru nay, tac gia trinh bay
anh huong cua ma sat va toc do dap dén chét
luong san pham thé hién qua luc céng nghé.
Chi tiét chan tiép diém bang vat liéu dong duoc
lua chon dé nghién ctru. Str dung phﬁn mém
Deform 3D dé khao sat qua trinh tao hinh va
dua ra danh gia can thiét. Két qua chi ra dugc
méi quan hé dudi dang do thi ctia ma sat, toc do
dap va luc cong nghé.

2. XAY DUNG BAI TOAN MO PHONG

Muc tiéu cua nghién ctu la xac dinh
moi quan h¢ gitra ma sat va toc do bién dang
dén luc cong nghé.

Déi twong nghién ctru: chi tiét chan tiép
diém tir vat liéu dong voi hinh dang va kich
thude duge thé hién ¢ hinh 1.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
I TAP CHI CO KHI VIET NAM, S6 304 thang 6 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Hinh 1. Chi tiét khado sat

Phan mém Deform 3D la cong cu dugc
sir dung phd bién trong cac nghién ctru vé tao
hinh hién nay boi d chinh xéc cao va giao dién
than thi¢n, thuan tién st dung. Do vay, nd cling
duoc ap dung vao dé khao sat cac théng sd anh
huong dén chét luong san pham trong nghién
clru nay.

Pé ap dung phan mém Deform 3D vao
nghién ctru, m6 hinh hinh hoc phu hop véi bai
toan ép chay chi tiét micro dugc xay dung nhu
hinh 2.
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Hinh 2. M6 hinh hinh hoc phéi, chay, coi ép chay
chi tiet
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Hinh 3. M6 hinh vat liéu su dung
Thiét 1ap cac diéu kién bién:

- Qua trinh ép chay ngudi xay ra & nhiét
do 20°C;

- Chia luéi phan tir cho phoi: ta chia
phoi thanh 20000 phan tu;

- Khao sat hé s6 ma sat giita phoi va
khuon p =0,08; 0,1; 0,3; 0,4; 0,45; 0,5;

- Khao sat toe do chay: 0,5; 1; 3; 5; 10;
15 mm/s.

3. KET QUA VA THAO LUAN

3.1. X4c dinh anh hwéng ciia ma sat dén chit
lwgng sian pham ép chdy micro

Hinh 4. Dong chay trong qua trinh ép chay
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Thay d6i hé s6 ma sat giira phoi va cbi
véi cac gid tri: p=0,08; 0,1; 0,3; 0,4; 0,45; 0,5,
thu duoc két qua sau:
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Hinh 5. Luc cong nghé ¢ truong hop ma sat 0,08
va ma sat 0,5

Hinh 6. Muec do pha hiy 6 ma sat 0,08
va ma sat 0,5
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Hinh 7. Mirc dé bién dang ma sat 0,08
va ma sat 0,5

Két qua mo phong cho thdy anh huong
clia ma sat dén lyc cong nghé (hinh 5), muc do
pha hity ctia san pham (hinh 6), mic d6 bién
dang cta san pham (hinh 7). Cu thé, hinh 5 thé
hién ma sat tang thi lyc tao hinh tang, diéu nay
tuong dong véi 1y thuyét. Hinh 6 cho thay mtrc

d6 pha hay nho, khong dang ké, ma sat thay doi
khong 1am anh hudng nhiéu dén muc d pha
hay. Hinh 7 cho thidy mirc d6 bién dang trong
khoang cho phép, khong gy ra pha huy, ma sat
thay doi khong 1am anh huong nhiéu dén mirc
d6 bién dang.

3.2. Xac dinh anh hwéng toc d9 chay dén
chit lwgng san phim ép chiy micro

Thay ddi tbc d6 chay véi cac gia trj 0,5;
1; 3; 5; 10; 15 mm/s trong qué trinh khédo sat.
Két qua thu duoc nhu sau:
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Hinh 8. Luc tao hinh ¢ 0,5 mm/s va 15 mm/s
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Hinh 9. Mirc do pha huy ¢ 0,5 mm/s va 15 mm/s

Hinh 10. Murc dé bién dang 0 0,5 mm/s va 15 mm/s
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Két qua mo6 phong cho thdy anh hudng
cta téc do chay dén lyc cong nghé (hinh 8),
muc do pha huy cta san pham (hinh 9), mic
d6 bién dang cua san pham (hinh 10). Cu thé,
hinh 8 cho thiy khi ting téc d6 chiy tao hinh
san pham thi luc tao hinh khong thay doi nhiéu.
Két qua md phong tuong dong vai 1y thuyét.
Két qua hinh 9 cho thdy muc d pha hity nho,
khong dang ké, do vy tdc do chay thay ddi
khong 1am anh huéng nhiéu dén mic d6 pha
hay. Hinh 10 cho thay mirc d6 bién dang trong
khoang cho phép, khong gay ra pha hay. Vi
vay, toc do chay thay d6i khong 1am anh huong
nhiéu dén muc d6 bién dang.

Tom lai, can ctr vao két qua mo phong,
lra chon duoc bd thong sd phul hop vé ma sat
va tbc do dap, tac gia da thiét ké dugc khuon
¢p chay micro (hinh 11) va dap tao hinh thanh
cong san pham (hinh 12).

Hinh 12. San pham ép chay micro
4. KET LUAN

Nghién ctru vé cong nghé ép chay
micro da chi ra anh hudng cua hé s6 ma sat

giita chi tiét va khudn, toc do chay dap dén chit
luong san pham. Cac yéu t6 nay c6 anh hudng
dang ké dén lyc cong nghé, kha ning pha huy
va murc d6 bién dang ctia san pham. Can ¢t vao
két qua md phong, san pham thyc nghiém dugc
thuc hién cho két qua twong dong. Do vy, két
qua md phdng co6 y nghia tham khao cao trong
qua trinh tinh toan thiét ké khuon va dap tao
hinh san pham.

Dé hoan thién két qua nghién ctru vé
cong nghé ép chay micro, can c¢6 thém nhiéu
khao sat vé cac thong sb cong nghé va vat lidu
khéc, cac dang chi tiét khac nhau. Nam bat
va lam chu dugc cong ngh¢ tao hinh micro 1a
huéng di can thiét dé phat trién bén viig nén
cong nghiép san xuat nudc nha. %
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