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TOM TAT

Trong linh vuc y té, kim tiém dong vai tro dac biét quan trong voi nhu cau sir dung, Viét Nam
hién nay van chira lam chu dwoc cong nghé san xudt kim tiém chdt lrong cao. Qua trinh ché tao
yeu cdu do chinh xdc rat cao, do cdc thong sé cong nghé anh hwong truc tiép dén chat lwong san
pham dau ra nhw do Sac nhon, d¢ cirng, dg bén va tinh vé tring. Nghlen curu nay 1Gp trung vao toi
wu héa quy trinh kéo ong nguoi — mot buoc then chot trong ddy chuyén san xudt kim tiém — nham
ndng cao chat lwong san pham va hiéu qua san xudt. Str dung vit liéu thép khong gi SUS316, ching
toi xdy dwng quy trinh kéo 6ng qua nhiéu khuén cé klch thwée giam dan, tir dwong kinh ngoai 1,2
mm xuong con 0,45 mm, va do day thanh tir 0,3 mm xuéng 0,1 mm. Phén tich phan tir hitu han trén
phan mém Abaqus dwoc dp dung dé mé phong qud trinh kéo va danh gid danh hwdng cia cdc yéu té
nhir géc nghiéng khuén va do chia lwéi dén phdn bé g sudt va bién dang déo. Két qua cho thdy
phirong phdp d@é xudt cho phép kiém sodt tot kich thuée, cdi thién tinh chat co hoc va chat lirong bé
mat. Nghién citu nay gép phan lam co sé cho viéc cdi tién quy trinh san xudt kim tiém tai Viét Nam,
tir @6 giam chi phi va ndng cao nang lwc canh tranh trong nganh thiét bi y té.

T khéa: Kim tiém y té; Qud trinh kéo 6ng ngudi; Phdn tich phan tir hitu han.

ABSTRACT

In the medical sector, hypodermic needles represent a critical component with high
demand,; however, domestic production in Vietnam has yet to fully master the technology required
for high-quality manufacturing. The fabrication process demands extreme precision, as technical
parameters directly govern the final product s functional attributes, including sharpness, hardness,
structural integrity, and sterility. This study focuses on optimizing the cold tube drawing process
— a pivotal stage in the production line — to enhance both product quality and manufacturing
efficiency. Utilizing SUS316 stainless steel, a multi-pass drawing sequence was established to
incrementally reduce the tube dimensions from an outer diameter (OD) of 1.2 mm to 0.45 mm, and
wall thickness from 0.3 mm to 0.1 mm. Finite Element Analysis (FEA) via Abaqus software was
employed to simulate the drawing process and evaluate the influence of critical variables, such
as die semi-angle and mesh density, on stress distribution and plastic deformation. The results
demonstrate that the proposed methodology ensures precise dimensional control while significantly
improving mechanical properties and surface finish. This research provides a technical foundation
for advancing medical needle manufacturing processes in Vietnam, ultimately reducing costs and
bolstering competitiveness within the medical device industry.
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1. TONG QUAN

Trong linh vyc y té, kim tiém dong vai
tro hét stiic quan trong. Véi khoang 250 triéu
chiéc mdi nam (khao sat nam 2022), kim tiém
y té 12 nhu cau thiét yéu, can thiét cho moi d6i
tugng. Viét Nam hién nay chua lam chu duoc
cong nghé san xuat kim tiém y té. Quy trinh ché
tao kim tiém doi hoi do chinh xac rat cao o ca
khau thiét ké va gia cong Cac thong s6 cong
nghe anh huong truc tiép dén chat luong san
pham dau ra, bao gom d0 nhon cua mii kim, do
ctig, do bén va ca tinh vo trung [1-2]. Trong
bbi canh nhu cau sir dung kim tiém ‘ngay cang
tang va tiéu chuan y té ngay cang khét khe viéc
nghién ctru va toi uu hoa cac thong sd cong
nghé trong qua trinh ché tao 14 can thiét nham
nang cao chét lugng va hiéu suat san xuat.

Qua trinh ché tao mili kim tiém y té 1a
mat quy trinh k¥ thuat chinh xac cao, doi hoi su
két hop giita cong nghé luyén kim tién tién va
céc tiéu chuan vé sinh nghiém ngat [2-3] (Hinh
1). Vat liéu phd bién dé ché tao mii kim tiém
la thép SUS304 hoac SUS316L do kha nang
chéng dn mon cao, do cimg du dé khong bi
gdy hodc udn cong khi ddm qua da va kha nang
tuong thich sinh hoc t6t. Trong quy trinh ché
tao kim tiém, kéo éng ngu01 dong vai tro quyét
dinh. Phuong phap kéo ong la mot ky thuat
gia cong ngudi quan trong trong quy trinh san
xuat kim tiém, gitip giam duong kinh va d6 day
thanh 6ng thép khong gi dén kich thuéc mong
mudn [4-5]. Qua trinh nay bao gdm viéc kéo
dng qua mot hodc nhiéu khudn cé kich thudc
giam dan. Khong chi dam bao d6 chinh xéc,
cong nghé nay con ting co tinh, do bén va do
clig ctia san pham [5-6].
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Hinh 1. Quy trinh ché tao miii kim tiém y té [6]

Du quy trinh ché tao di duoc tiéu chudn
hoéa theo cac quy dinh nhu ISO 7864 [2] va ISO
9626 [3], dong thoi thanh phan vat liéu thép
khong gi dugc quy dinh theo ISO 15510 [7],
nhung van ton tai nhitng thach thic ky thuat
anh huong dén chat luong va hiéu suét san
pham nhu: d6 chinh xac vé kich thudc, co tinh
vat liéu, hiéu suat, tiét kiém vat liéu va phu hop
v6i nguyén cong tiép theo. Pé hién thuc hoa
viéc ché tao kim tiém y té tai Viét Nam, viéc
nghién ctu va toi uu hoa cac thong sd cong
nghé trong quy trinh kéo 6ng ngudi 1a thuc sy
can thiét. Vi vdy, muc tiéu clia nghién ctru nay
1a ding phuong phap phan tir hitu han dé mo
phong qua trinh kéo dng ngudi, tir d6 khao sat
anh huéng cia mot vai thong sb cong nghé dén
chét lugng cia san pham [8-9]. Két qua nghién
ctru 1a nén tang 1y thuyét quan trong cho céc
ché tao thuc nghiém sau nay.

2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Theo tiéu chuan ISO 7864:2016 [2],
kim tiém 26G dugc chon lam dbi twong nghién

cuu. Hinh 2 mo ta hinh dang va kich thudc yéu
cau cua mui kim tiém 26G.
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Hinh 2. Mii kim tiém 26G [2]

D¢ tao hinh dwoc miii kim tiém 26G
v6i kich thudce yéu cau bang phuong phap kéo
dng ngudi, phdi éng thép SUS316L duoc lwa
chon véi duong kinh ngoai (OD) 1a ¢1,2 mm va

duong kinh trong (ID) 1a ¢,6 mm (twong duong &~
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d6 day 6ng 12 0,3 mm). Mot s6 dic tinh co hoc
cua thép SUS316L dugc mo ta trong Bang 1.

Bang 1. Dac tinh co hoc cua thép SUS316L

[3]. [5]
Mass density 8 E-09 tAn/mm?
M6 dun dan hoi 193000 MPa
Hé sb Poisson 0.27
Ung suit chay 205 MPa
Ung suét bén 520 Mpa

2.2. XAC PINH UNG SUAT VA LUC KHI
KEO ONG, TINH TOAN QUA TRINH
KEO ONG NGUOI

a) Xac dinh tng suit va lyc khi kéo

+ Tinh mg sut kéo qua khuén cé hinh
non [5-6], [11]:

Trong do:

* D, D,: Buong kinh cua phoi sau va
trude khi qua khudn;

* B: Hé s6 lién quan dén phoi va khuon,
B = p.cotan (a), voi p 1a hé s6 ma sat giita phoi
va khuon; 2a l1a goc khuodn.

+ Tinh (mg suét kéo xét dén anh huong
cua ma sat [4], [10]:

Fa Ay
Oya = N = ::rulnA— (1+ B)

a =
+ Luc can thiét dé kéo day:

F;=A.k LL+2ﬁ+1
a = Aa-Kem-@p- (C o )

Trong do:

« Hé s6 ma sat: p= 0,02 + 0,05;

« Goc t6i uu o dugc tinh toan theo: 2a.= 16°;
* Tir d6 gdc a tinh theo radian:

T 314

U —_
180°

.o .89 =0,13
180°

&=
« Ung suat chay trung binh khi kéo day:

fm = 5

Véi k, 1a mg suat chay tai thoi diém
ban dau; k, 1a mg suat chdy tai thoi di€ém sau.

b) Lwong bién dang t6i da qua mét lan kéo

Ung suét giéi han duoc biéu dién bai
cong thuc [...]:

K.g"t! o..€

:T](n+ 1) :ﬂ(n+1j

0g
Dé tng suat dat gia tri 10n nhét trong 1
lan kéo: 6, = o,

gmax: n(n T 1)
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Khi kéo ddy qua nhiéu khuén lién tuc thi:
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Tt nhiing tinh toan trén, quy trinh kéo
ong ngudi dugc dé xuat nhu trong Bang 1.
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Bdng 1. Pé xudt quy trinh céng nghé kéo ong

A s DPwong kinh ngoai | Pwong kinh trong Do day thanh Lurc kéo t6i thiéu
Lan kéo
(mm) (mm) (mm) ™)
Ban dau 1,2 0,6 0,3 -
1 0,78 0,39 0,195 546,3
2 0,55 0,3 0,125 2322
3 0,45 0,25 0,1 107,2
2.3. M6 hinh phan tir hiru han 3. KET QUA

Dé thyc hién nghién ciru anh huéng ciia
mot sb thong s6 cong nghé dén qua trinh kéo
ong nguoi dé tao hinh kim tiém 26G, mot mo
hinh phan tir hitu han (FEM) ddi xtmg truc dugc
xay dung nhu trén Hinh 3. Phin mém Abaqus
duoc sir dung dé thuc hién mé phong qua trinh
kéo 6ng, loai phan tir CAX4R véi kich thudc
phan tir nho nhét 1a 0.1 x 0.06 mm? dugc sir
dung khi chia ludi. Luat bién cing Swift va
ham déo Mises dugc ap dung cho md hinh vat
lidu [5], [9] (Hinh 4).
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Hinh 3. M6 hinh phan tit hitu han (FEM) va chia hedi.

l’l'ng sudt (MPa)
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Bién dang

Hinh 4. Puong cong vmg sudt bién dang ciia vit
ligu SUS316L

Két qua md phong anh huéng cua goc
nghiéng long cbi dugc thé hién trén Hinh 5.
Trong nghién ctru ndy, hai thong s6 cong nghé
1a goc nghiéng 1ong cbi va mat do chia ludi
dugc khao sat anh huéng dén qua trinh bién
dang ctia phoi. Cac goc nghiéng long cdi 6° va
8° duoc st dung trong md phong. Hinh 6 thé
hién anh hudng cia goc nghiéng 1ong cbi dén
(g suat va bién dang ctia phoi. Vi goc nghiéng
6°, ving bién dang bit diu sém hon nhung trai
dai, 1am tang luc ma sat tong thé. Tuy nhién, véi
goc nghiéng 8°, sy phan bd tng suat tap trung
hon, gitip qua trinh thoat phoi dién ra thuan loi,
giam nguy co dinh vt li¢u vao thanh khuon. Bén
canh d6, d6 thi bién dang (PEEQ) cho thay gia
tri PEEQ tiang dan tir tim Ong ra bé mat ngoai,
dat gia tri cuc dai tai bé mat tiép xuc voi khudn
do chiu thém {mg suit cit.

Hinh 5. Phén b 1mg sudt ciia phoi sau qud trinh kéo ong
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Hinh 6. Anh hieong cia géc nghiéng long céi dén &

ung suat va bien dang cua phoi
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Bén canh gdc nghiéng long céi, mat do
chia ludi cua phéan tir ciing ¢6 thé anh huong
dén két qua mo phong. Trong nghién ciru nay,
cac mat do chia ludi khac nhau (0.1, 0.2, 1.0)
dugc st dung trong md phong. Két qua trén
Hinh 7 cho thay vé co ban kich thudc chia ludi
khong anh huéng nhiéu dén Gmg suét ciia phan
tir. Tuy nhién, ludi qua thé lam cho ung suit
ctia phan tor khong 6n dinh. Kich thudc chia
ludi khong anh huéng nhidu dén bién dang déo
tuong duong cta phan tu.
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Hinh 7. Anh hwong cua mdt do chia luoi
4. KET LUAN

Nghién ctru nay tap trung thiét 1ap quy
trinh san xuat kim tiém y té va t6i vu hoa nguyén
cong kéo day nham nang cao chét lugng thanh
pham. Théng qua viéc Gmg dung phuong phap
mo phong s6, tic gia dd phan tich chi tiét sy anh
huong ciia cac thong sb ky thuat dén qua trinh
bién dang cua dng kim. Dic biét, nghién ciru di
sau vao danh gia tac dong cua goc nghiéng long
cbi ddi v6i trang thai ung suat du hinh thanh
trong san pham sau tao hinh. Pinh huéng phat
trién tiép theo ciia dé tai tap trung vao viéc tinh
chinh quy trinh cong nghé va thir nghiém cac
vat liéu méi nham da dang hoa tinh chat co hoc
cho tirng muc dich y t& chuyén biét. Bén canh
do, viéc khao sat anh huong cua chiéu day cdi
va gbc thoat phoi cling dugc dat ra nhu mot
nhi¢ém vu trong tam dé hoan thién ly thuyét vé
khuon miu. Cudi cing, nghién ctru dé xuét trién
khai ché tao hé théng khuon kéo thuc t& nham
kiém chimg va xéac soat do tin cdy cua cac két
qua mo phong. Toan bd 1o trinh nay hudng tdi

muc ti€u hién dai hdéa quy trinh san xuat va dam
bao tinh chinh x4c cao trong gia cong co khiy
sinh. <
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