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TOM TAT

Bai bdo trinh bay qud trinh thiét ké, ché tao va thire nghiém bg khudn dap vuot sau ding dé
tao hinh san phcfm quanh kim logi dwong kinh 140 mm, chiéu cao 100 mm tir vat liéu tam SUS304/
Al1050/SUS430 6 chiéu day 2,2 mm. Trén co so phdn tich hinh dang chi tiét, cdc thong sé cong
nghé chinh dirgc xdac dinh gom dwong kinh phoi ban dau, khe ho chay - céi, lwe chan phéi, vit liéu
ché tao khuén va ban kinh lwon céi. Ket qua tinh toan cho thdy phéi tron cé dwong kinh Iy thuyét
277,67 mm; sau khi cong lvong duw cat vanh, duong kinh phoi dwoc chon la 300 mm. Vat lieu SKD11
dwoc lya chon cho cdc chi tiét lam viéc chinh cia khuén do ¢ dé cung sau nhiét luyén 58 - 62 HRC,
kha nang chong mai mon va giit bién dang tot. Thuc nghiém dwoc tién hanh trén may ép thiry luc
song dong 300 tan véi ba gid tri ban kinh lwon céi R =4 mm, R = 8 mm va R = 13,2 mm. Két qua
cho thdy R nhé gdy tdp trung iing sudt va rdch san pham tai ving chuyén tiép ddy - thanh trong khi
R = 13,2 mm givip vt liéu chay déu, san pham khong rdch va dat hinh dang yéu cau. Nghién ciru
khang dinh vai tro quan trong cua ban kinh lwon coi, diéu kién béi tron va luc chan phoi trong thiét
ké khuén déap vuét sau san pham gia dung.

Tw khéa: Dap vuot sau; Khuon dap Vuot, Quanh 140 mm; SKD11; Ban kinh luon coi; Luc
chan phoi; May ép thuy luc.

ABSTRACT

This paper presents the design, manufacturing and experimental evaluation of a deep drawing
die for forming a 140 mm saucepan product with a height of 100 mm from 2.2 mm thick SUS304/
Al1050/SUS430 sheet material. Based on the geometry of the product, the main technological
parameters were determined, including initial blank diameter, punch-die clearance, blank holder
force, die material and die shoulder radius. The calculated theoretical blank diameter was 277.67
mm, after adding trimming allowance, a 300 mm circular blank was selected. SKD11 tool steel was
chosen for the working parts of the die due to its high hardness after heat treatment, wear resistance
and ability to maintain the working profile. Experiments were conducted on a 300-ton double-
action hydraulic press with two die shoulder radii, R = 4 mm, R = 8mm and R = 13.2 mm. The
results show that a small radius leads to high stress concentration and tearing at the bottom-wall
transition zone, whereas R = 13.2 mm enables smoother material flow and produces a defect-free
product. The study confirms the importance of die shoulder radius, lubrication condition and blank
holder force in the design of deep drawing dies for household metal products.

Keywords: Deep drawing; drawing die; 140 mm saucepan, SKDI11; Die shoulder radius;
Blank holder force; Hydraulic press. &
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1. PAT VAN PE

Gia cong kim loai tdm 1a nhém cong
nghé nén tang trong co khi ché tao, dugc Gmg
dung rong trong san xudt 6 to, xe may, thiét bi
dién, bao bi kim loai va dd gia dung. Trong cac
phuong phép tao hinh tim, dap vudt sau cho
phép bién phoi phang thanh chi tiét réng dang
cde, tru hodc hop voi d§ chinh xac hinh hoc
cao, nang suat 16n va kha nang tu dong hoa tot.
Uu diém cta phuong phap nay 1a tiét kiém vat
lidu, giam s6 nguyén cong cat got, tao dugc san
pham c6 thanh mong nhung van bao dam do
bén va d6 dong déu khi san xuat hang loat [1],
[2].

Pbi véi san pham gia dung nhu noi,
chao, quanh, chau rura hodc vo thiét bi, yéu cu
ky thuat khong chi nam ¢ kich thuéc ma con
& do bén, do boéng bé mat, kha nang chéng an
mon va tinh én dinh khi st dung. Vat li¢u tam
SUS304/A11050/SUS430 c6 uu diém vé chong
gi, dan nhiét, 46 bén va kha nang tai ché, nhung
khi dap vudt siu lai d& xuét hién cac khuyét tat
nhu nhan vanh, rach thanh, bién mong khong
déu hodc xude bé mat. Vi vdy, viéc tinh toan
hop ly kich thudc phoi, luc chdn, khe ho chay -
cdi va ban kinh luon cdi c6 y nghia quyét dinh
dbi voi chit luong san pham.

Noi dung nghién clru tdp trung vao
thiét ké, ché tao va kiém chtng thyc nghiém
bo khudén dap vudt sau san pham quanh 140
mm. Diém nhén cta nghién cuu la danh gia anh
hudng ciia ban kinh lugn cdi den kha nang tao
hinh ctia vét liéu. Day 1a thong sd tryc tiép chi
phdi dong chay vat liéu tir vanh phoi vao long
cdi; néu ban kinh qua nho, ma sat va tng suat
kéo tdng manh, con néu ban kinh phu hop, qua
trinh bién dang dién ra ém hon va giam nguy co
rach chi tiét.

2.VATLIEU VA PHUONG PHAPNGHIEN
cUU

DP6i tugng nghién ctu 1a san pham
quanh kim loai dang tron xoay, day kin, thanh
mong, duong kinh miéng 140 mm, chiéu cao
100 mm, chiéu day vat liéu 2,2 mm va ban kinh
chuyén tiép day khoang 15 mm. Vi ty s6 chiéu
cao trén duong kinh turong ddi 16n, chi tiét duoc
xép vao nhom dap vudt siu, can co tim chin
phoi dé han ché nhin va kiém soat dong chay
kim loai. Bang 1 trinh bay cac thong s6 chinh
clia san pham.

Bdng 1. Cdc kich thuée co ban cia san pham

Théng sb Ky hiéu Gia tri
Puong kinh miéng D 140 mm
Chiéu cao san pham H 100 mm
Chiéu day vat li€u t 2,2 mm
Bén kinh chuyén tiép r 15 mm
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Hinh 1. Ban vé chi tiét Qudanh 140 mm
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Phuong phap nghién ciru gdm ba budc
chinh: Tinh toan thong s6 cong nghé, thiét ké -
ché tao cac chi tiét khudn va thyc nghiém dap
vudt. Khi xac dinh kich thudc phoi, chi tiét
duoc chia thanh cac phén tur hinh hoc don gian,
sau d6 ap dung diéu kién can bang dién tich
trong gia thiét chidu day phoi thay d6i khong
dang ké. Tong dién tich bé mit quy ddi cua
chi tiét cho két qua dudng kinh phdi 1y thuyét
277,67 mm. Dé bao dam du luong du cho cit
vanh va hiu chinh sai 1éch sau tao hinh, duong
kinh phoi ban dau dugc chon 1a 300 mm.

Khe hé mot phia giira chay va cdi dugc
xéc dinh theo chiéu day vt liéu, chon u = 2,25
mm d6i v6i phdi day 2,2 mm. Lyc chian phdi
duoc xac dinh gﬁn dang theo ap luc chan riéng
va dién tich vung vanh chiu chan; gia tri tinh
toan dat khoang 157540,08 N. Lyc chan co
nhiém vu gilt on dinh mép phoi, ngan nép nhan
nhung khong dugc qua 16n dé tranh can tro vat
lidu chay vao 1ong c6i. Dau boi tron Lilia Press
RB 90 dugc str dung nham giam ma sat, han
ché tray xudc bé mat va hd tro tao hinh vat liéu
kho dap.

Céc chi tiét 1am viéc chinh gdom chay,
cdi va thm chan phoi. Do khuén chiu luc nén
16n, ma sat cao va bién dang 1ap lai, vat li¢u
SKDI11 dugc lwa chon cho chi tiét lam viéc.
SKD11 la thép dung cu hop kim c¢6 ham luong
cacbon va crom cao, sau nhi¢t luyén co thé dat
dd ctmg 58 - 62 HRC, chdéng mai mon tot va
phu hgp cho khudn dép ngudi. Quy trinh gia
cong khudn bao gom tién tho, gia cong tinh,
nhiét luyén, mai chinh xac va ddnh bong bé mat
lam viéc. Béan kinh luon chay duoc chon theo
bién dang ban thanh phém; ban kinh luon cbi
duogc xac dinh theo kinh nghiém dap vudt sau
v6i gia tri khoang 6 - 8 1an chidu day phéi, tir
do6 chon R = 13,2 mm [3], [4].

a.Coi dip b.Chiy dip c.Tém chin phéi
Hinh 1. Ban vé by khuon dap vuot san pham

quanh 140 mm

Thiét bi thuc nghiém 1a may ép thay
luc song dong 300 tan, cé xy lanh trén 300 tan,
xy lanh duéi 100 tan, hanh trinh trén 600 mm,
hanh trinh dudi 300 mm va kich thudc ban
may 780 mm x 780 mm. Bo khudn duoc lip
1én may, can chinh dong tim giira chay va cdi,
kiém tra khe ho 1am viéc va chay thir khong
tai trudc khi dap. Pé danh gia anh hudng cua
ban kinh luon cbi, thuc nghiém dugc tién hanh
v6i hai truong hop: R =4 mm, R = 8mm va R
= 13,2 mm; cac yéu td khac nhu vat liéu phoi,
diéu kién béi tron, may ép va trinh ty van hanh
duoc giir khong doi. Bo khudn ché tao duoc lip
dat trén may nhu ¢ hinh 2.

Hinh 2. May ép thiy lec song déng 300 tan
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3. KET QUA VA THAO LUAN

Két qua tinh toan cho thiy dudng kinh
phéi 300 mm phu hop véi yéu cau tao hinh san
pham quanh 140 mm va tao du luong du cho
nguyén cong cit vanh sau dap. Két cdu khudn
gdm chay duong kinh theo kich thudc trong ciia
san pham, cdi c6 duong kinh ngoai tuong tmg
v6i phoi, tim chin phéi co duong kinh ngoai
khong nho hon duong kinh phoi va duong kinh
16 trong 16n hon duong kinh chay mét lugng
phtt hop dé bao dam khe ho lam viée. Do day
¢di va tim chan duge chon 35 mm, dap ung yéu
cau do cung vimg va kha niang chiu luc trong
qua trinh dap.

Trong trudng hop ban kinh lwon c¢di R
=4 mm va R = 8mm, khi chay di xubng, qua
trinh tao hinh xuét hién luc can 16n tai vung
meép cbi. Vat liéu bi kéo cang manh ¢ khu vuc
chuyén tiép gitra day va thanh san phdm. Sau khi
dap, chi tiét xuat hién rach ¢ ving thanh, dic biét
tai vi tri chuyén tiép. Hién tuong nay c6 thé giai
thich do ban kinh lugn nhé lam duong di cia vat
lidu bi gap khiic, ting ma sat tiép xuc va tao tap
trung tng suit kéo. Khi tmg suit cuc bd vuot
qua gidi han bén cua vat lidu, vét rach phat sinh
va lan theo vung bién dang 16n (Hinh 3).

Hinh 3 San pham bi rach khi ddp

O trudng hop R = 13,2 mm, qua trinh
dap vudt dién ra 6n dinh hon. Vat liéu duogc kéo
vao long cdi lién tuc, khong xuét hién luc can
d6t ngdt. San pham sau dap khong co vét rach,
thanh san pham tuong d6i dong déu va hinh
dang dat yéu cau thiét ké. Ban kinh luon 16n
hon glup giam bién dang cuc bd, phan b lai
g suét theo Vung rong hon, ddng thoi giam
ma sat tai mep cdi. Két qua nay phu hop véi
co so 1y thuyét dap vudt sau: khi ting hop ly
ban kinh lugn cdi, kha ning chay déo ctia phoi
dugc cai thién va nguy co rach giam dang ké
[5] (Hinh 4).

Hinh 4. San pham ddp véi R = 13,2 mm

Tuy nhién, ban kinh luon cbi khong thé
tang tlly y. Néu R qua 16n, kha ning kiém soat
phdi & ving vanh c6 thé giam, din dén nhin
hodc sai 1é&ch hinh dang. Do do, lya chon R can
ddng thoi xét dén chidu day vat liéu, hé s6 dap
vudt, luc chin phoi, d§ nhdt va kha nang bam
dinh cta dau béi tron, ciing nhu d6 bong bé mat
khuon. Trong pham vi nghién ctru nay, R = 13,2
mm, trong duong khoang 6 1an chiéu day phoi,
cho két qua tdt hon rd rét so voi R =4 mm, R
= 8 mm va dugc xem la gié tri hop 1y cho bo
khudn da ché tao.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
104 TAP CHI CO KHI VIET NAM, So6 342, thang 6 nim 2026

cokhivietnam.vn



NGHIEN CU’U - TRAO DBOI

4. KET LUAN

Nghién ctru da xay dung dugc quy trinh
thiét ké, ché tao va thuc nghiém khuon dap vudt
sau cho san phdm quanh 140 mm tir vat liéu tAm
SUS304/A11050/SUS430. Cac thong s chinh
dugc xac dinh gdm duong kinh phéi 300 mm,
khe ho chay - cbi mot phia 2,25 mm, lyc chin
phéi tinh toan khoang 157540,08 N, chiéu day
c6i va tim chdn 35 mm, vat liéu khuén SKD11
sau nhiét luyén dat do ciing cao. B khudn sau
ché tao 1am viéc 6n dinh trén may ép thuy lyc
song dong 300 tan.

Thyc nghi¢m voéi hai gid tri ban kinh
luon cdi cho thdy R = 4 mm khong phu hop
vi gdy tap trung Umg sudt, ting ma sat va lam
rach san pham tai viing chuyén tiép day - thanh.
Khi ting R 1én 13,2 mm, vt lidu chay on dinh
hon, san phiam khong rach, thanh twong ddi
ddng déu va dat hinh dang yéu cau. Két qua
khing dinh ban kinh luon cdi 1a thong sé cong
nghé quan trong trong thiét ké khuon dap vudt
sau. Cac nghién ciru tiép theo nén mo rong

khao sat anh huong cua lyc chan phoi, diéu
kién bdi tron, téc dd ép va mod phong sd bang
AutoForm, Dynaform hoic PAM-Stamp nham
t6i wu hoa ddng thoi chat lugng san pham va
tudi tho khuon. <
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