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NGHIEN C(PU, (’NG DUNG PHAN MEM INVENTOR/SOLIDWORKS
TRONG THIET KE VA CHE TAO KHUON POT L6

RESEARCH, APPLICATION OF INVENTOR/SOLIDWORKS SOFTWARE IN
DESIGN AND PRODUCTION OF PUNCHING

Nguyén Vin Thinh", Pham Thi Minh Hug?
"Truong Pai hoc Su pham K¥ thuat Hung Yén
’Khoa Co khi, Truong Dai hoc Cong nghi¢p Ha Noi

TOM TAT

Bdo cdo nghién citu, trng dung pham mém Inventor/Solidworks trong thiét ké va ché tao

mé hinh khuén dot 16. Trong qud trinh thiét ké khudn dot 16 sit dung cdc tinh ndng ciia phan mém

Inventor/Solidworks dé thiét ké, mé phong, kiém nghiém do bén, ché tao ra khudn dot 16 va thuc

nghiém gia céng thuwce té. Tir d6 dwa ra cdc cach ting tudi tho va hiéu qua ciia khuén dét 16.

Tiwr khoa: Khuon dot 16; Inventor; Solidwork; Gia cong dp luc; Ché tao khuon.

ABSTRACT

Research report, Inventor/Solidworks application software in designing and manufacturing

punching mold. In the process of designing punching mold, use features of Inventor/Solidworks

software to design, simulation, durability testing, making punching molds and actual machining

experiment. From there, ways to increase the lifespan and effectiveness of punching mold.

Keywords: Punching mold; Inventor; Solidworks; Pressure machining; Mouldmaking.

1. PAT VAN PE

Trong su phat trién cia x3 hoi thi cung
v6i su phat trién ctia nganh coéng nghiép, nganh
co khi ¢ vai trd quan trong trong nén cong
nghiép. Cac san pham co khi ngay cang nhiéu
va ¢ ing dung quan trong, va dac biét 1a cac
san pham dugc tao ra tir cong nghé tao hinh va
khuon méu chiém ti 1& rt 1on. Cac san pham cta

cong nghé khuén mau vira dam bao do chinh
xéc vira c6 thé san xuat hang loat nén gitip giam
dang ké gia thanh san pham. Nhitng phan mém
thiét ké d6 hoa nhu Inventor/Solidworks c6 vai
trd quan trong trong viéc phat trién nganh co
khi ctia nudc ta, dac biét trong giai doan khoa
hoc, cong nghé, tri thirc va thong tin tré thanh
yéu t6 hang dau day manh cong nghiép hoa,
hién dai hoa dat nudc.
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2. THIET KE KHUON POT LO
2.1. Phin tich chi tiét gia cong
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Hinh 1. Chi tiét gia cong
Chi tiét gia cong 1a tAm chan bang thép,
v6i cac 16 duge dot hinh. Vat lidu 1a thép tam

CT3 (JIS:SS400).

Bdng 1. Thanh phan héa hoc thép tam CT3 [2]

- Luu Phét

Carbon | Mangan | Silic huynh bho
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Chi tiét gia cong dugc st dung lam tim
chan ¢ b phan loc gio, tam chan bui, tam ludi
béao vé cac thiét bi dién tu,. ..

2.2. Co s6 tinh toan khuén dot 16

Luc cat hinh va dot 18 trén may JC23-
40T: Luc can thiét dé cat, dot phu thudc vao
dang mép cit cua chay va cbi, kich thudc cua
san phém, chiéu day va tinh chét co hoc cua vat
lidu, khe ho gitra chay va cbi [3].

P=P+P +P +P +P=1020013 (N) (1)

Khe ho Z dong mot vai tro rat quan trong
trong qué trinh dap. Néu khe hé chon khong hop

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 291, thang 6 nim 2022
cokhivietnam.vn / tapchicokhi.com.vn

1y s& [am dudong nit khong gap nhau, anh huong
dén chit luong san pham (tao ra ba via), tudi tho
ctia khuon dap, luc cat ting 16n, ning suat thap.
Vivay: Z2=(Z_ +7Z ). (2)

Trong do:
Z 1a khe ho gitra chay va c61, mm;
s la chiéu day vat li€u gia cong, s = 1 mm.

D¢ day cua cdi H_ dugc xdc dinh theo
cong thuc thuc nghiém [5]:

Hy, =5s+K,. /a,p+bp +7 = 18,44 mm(3)

2.3. Ung dung phin mém Solidworks trong
kiém bén chi tiét chay

Str dung cong cu Simulation dé kiém
nghiém do bén cua chay trong qua trinh lam
viéc nhu trén hinh 2, 3, 4.

Hinh 2. Ung sudt tdp trung

Hinh 3. Chuyén vi ciia chay
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Hinh 4. H¢é so an toan cua chay

Tur két qua phan tich co tinh vat liu
ctia chi tiét gia cong (tim chan bang thép
SKD11) d¢ xéc dinh luc dot can thiét P, = 102
(KN) dé dot duoc 16, qua d6 chon may dot dap
JC23-40T.

3. THIET KE QUY TRINH CONG NGHE
GIA CONG CHI TIET KHUON VA CHAY

Lua chon hai chi tiét lam viéc chinh, co
vai tro quan trong trong viéc tao hinh san pham
1a khudn va chay.

3.1. Thiét ké gia cong chi tiét khudn

Khuon c6 vai trd quyét dinh truc tiép
t6i hinh dang va chat luong cua chi tiét dap
nén doi hoi can gia cong voi do chinh xéc cao
va nhi¢t luyén dat do cting tur 59 - 61 (HRC).
Vit liéu duoc st dung ché tao cbi 1a thép
SKDI11 dung phé bién dé ché tao nhirng chi
tiét chinh xac, chiu tai va dap 16n, chiu mai
mon va chiu an mon hoa hoc. Dua vao kich
thudce lam viée cua 16 dot, lva chon kich thude
cdi 220x130x25 (mm). Khi d6, dua vao céc
tiéu chuén thiét ké cdi trong [1], ta lya chon
kiéu cdi nhu hinh bén duéi, theo d6 1a cach bb
tri, kich thudc, toa do cua cac vit va chdt dé
gia ¢6 cdi nhu hinh 6, 7.
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Hinh 6. Chi tiét khuén

Hinh 7. Chi tiét khudn thuc té

3.2. Thiét ké gia cong chi tiét chay

Chay c6 vai trd quyét dinh truc tiép t6i
hinh dang va cht lugng cua chi tiét dap, trong
qué trinh gia cong tiép xtc truc tiép véi 4o chay
va chiu va dap véi cdi nén doi hoi can gia cong
vo1 do chinh x4c cao va nhiét luyén dat do ciing
tu 59 - 61 HRC nhu hinh 8§, 9, 10.
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Hinh 8. Ban vé chi tiét chay
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Hinh 9. M6 hinh chi tiét chay

Hinh 10. San pham chay

Vit liéu duoc st dung ché tao cbi la
thép SKD11 dung phd bién dé ché tao nhing
chi tiét chinh xéc, chju tai va dap 1on, chiu mai
mon va chiu an mon hoa hoc. Chay 1a chi tiét
chinh tao hinh 16 trong qua trinh dot.

3.3. Ché tao, lip rap khuén

TAt ca cac chi tiét cua khuon déu duge
kiém tra trude khi lip rap nhu: cac kich thuéc,
dung sai dam bao nam trong mién cho phép,
cac kich thudc vi tri trong quan, do nhdm dung
v6i ban v& ché tao. Khi 1ap rap, thanh 18 cbi va
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thanh ngoai cua chay phai song song vdi nhau,
vuong goc voi mat i va mat dat khuon nham
tranh hién tugng chay va vao thanh cbi khi chay
di vao trong cbi lién két cac bo phan cua khudn
thanh bo khudn hoan chinh va van hanh khuén
nhu trén hinh 11, 12.

Hinh 12. San pham thuc té
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Thong qua viée ché tao thuc té thi nhom
thiy céc sai sot khi thir khudn, qua d6 di dua ra
duoc céc phuong phap sua chua va khic phuc.
Dé nang cao ning suat va tudi tho ciia khudn,
nhom nghién ctru da dua ra qui trinh bao dudng
khuén gém 05 budc dugc thuc hién d& van
hanh va hi¢u qua cao.

4. KET LUAN

Di ng dung phan mém Inventor v&
3D cac chi tiét, mo phong lap rap ciing nhu mo
phong nguyén 1y 1am viéc cua khudn dot 16. Da
ché tao, lép rap va van hanh khuon. St dung
cong cu Simulation trong phan mém Solidwork
dé mo phong va kiém nghiém d6 bén cua
khuon trong qué trinh lam viéc, tur d6 dua ra
nhitng bién phap khic phuc va ting tudi tho cua
khuon. <
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