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THIET KE VA CONG NGHE CHE TAO KHUON DAP LIEN HQP
CHO CHI TIET LINH KIEN O TO

DESIGN AND TECHNOLOGY OF PROGRESSIVE DIE
FOR AUTOMOBILE PARTS

P56 Minh Tam! Nguyén TAn Thinh', Pham Xuan Mai?, Vo Vin Thanh!
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Toém tat - Khuon lién hop hién dang dwoc (ng dung dé& san xuét
céc linh kién san xuat bing phwong phap gia cong ap lwc cho 6 t6
trén thé gidi, & Viét Nam chwa dwoc cac nha san xuét (rng dung
ché tao linh kién noi dia héa vi gap khé khan vé san lwong va vé
cobng nghé. Bai bao nay gidi thiéu thiét ké va cong nghé ché tao
khuén lién hop dé san xuat cim treo xe tai, mot trong cac linh kién
cua 6 to, gép phén nang cao ham lwong céng nghé va nang suét,
ha gia thanh san phém Cong nghé ché tao khuon lién hop la mot
cbng nghé tién tién da dwoc cong ty cbd phan 0 to Trwong Hai trng
dung thanh céng d& ché tao mét sb chi tiét xe tai, tlr d6 nang cao
ty 1& ndi dia hda clia xe, gidm gia thanh san pham Trén co s& nay,
nhém tac gia tién hanh &ng dung tiép dé san xuét gia cong tat ca
cac bd khudn dap lién hop sau nay cho cac loai linh kién twong tw
cua xe tai, xe khach va xe du lich trong twong lai.

T khéa - khuon lién hop; xe tai; linh kién 6 t6; ndi dia hoa.

1. Gi6i thi¢u [1, 2]
1.1. Cong nghé dap lién hop

Dap lién hop 1a qua trinh gia cong cac budc dugce thuc hién
lién hop trén mot lan cap phdi va tich hop nhidu nguyén cong
dap tAm trén mot hanh trinh cta méay dap. Viéc thiét ké ciing
nhu ché tao khuon dap lién hop 1a mot qua trinh phre tap doi
hoi nguoi thiét ké  phai nim vimg tat cé cac nguyén cong cong
ngh¢ trong dap tam ddng thoi ndm vimg cac cong ngh¢ gia
cong ché tao tién tién hién nay. Khudn dép lién hop (goi tit 1a
khuon lién hop) da dugce nghién ctru va ting dung trong cac
nganh cong nghiép, dic biét 1a cong nghiép dién, dién i, 6
t6,... Khuon lién hop 1 khuon dap bao gdbm nhiéu cap chay
¢di duoc bd tri trén cung mot dé khuon thuc hién cac nguyén
cobng dap tdm khac nhau (dap vudt, udn, dap ndi, dap cit...)
sau mot hanh trinh ctia may ép. Moi mot vi tri lam viée (mot
cp chay cbi) thyc hién mot hodc nhiéu budc cong ngh¢ riéng
biét, nho co cAu cAp phéi tur dong phdi dugce chuyen dich lién
hop va tudn tir qua cac vi tri dé hoan thanh chi tiét cin ché tao.

Mot s yéu cau khi thiét ké va ché tao khuén lién hop:

- B6 tri cac bude dap phai tdi wu.

- Khuoén phai duoc ché tao rat chinh x4c.

- Khuon lién hrqp doi héi phai co thiét bi thao phoi cudn,
bd nan phdi, b cap phoi tu ddng vdi cac budce dich chuyén
phoi c6 d6 chinh xéc cao.

- Vat liéu lam khuon phai la thép hop kim chat luong
cao vi vié€c sua chita va thao lap trén khuon lién hop la rat
kho khan.

- Luc dap va kich thude khudn lién hop 16n doi hoi may
ép phai du 16n dé c6 thé thuc hién duoc.

Vi nhitng 1y do trén cho nén doi hoi dau tu ban dau rat
16n chi phu hgp voi san xuat loat 16n.

Abstract - The progressive die is increasingly being used in pressure
processing for automobiles today. However, in Vietnam, the
automakers have not yet used this technology for localization of
components because of difficulties in production and technology. This
article introduces the design and technology of progressive die to
produce suspension shackles, one of the localized automotive
components, contributing to improving technology content and
productivity, lowering product costs. Progressive die manufacturing
technology is an advanced technology that has been successfully
applied by Truong Hai automobile joint stock company to manufacture
a number of truck parts, thereby increasing the localization rate of the
car, reducing product price. On this basis, we are conducting
applications to manufacture all of the later progressive die presses for
the same types of trucks, bus and passenger cars in the future.

Key words - progressive die; truck; automobile part; localization.

Mot sé ddc diém ky thuat, kinh té:

- V& mit ky thuat

+ Thuc hién nhung nguyén cong phe tap biang nhiing
hanh trinh don gian cua may ép va ché tao nhitng chi tiét
hinh dang rat phirc tap ma bgng nhiing phuong phap gia
cong khac khong thé hoac ché tao rat kho khan.

+ Ché tao duoc céc chi tiét co tinh 151p 14n vé kich thude
tuong doi cao.

+ Ché tao cac chi tiét c6 két cdu bén, cung, nhe voi
lugng tiéu hao vat liéu khong 16n.

- V& mit Kinh té

+ Tiét kiém nguyén vat liéu, phé liéu twong dbi it.

+ Ning suét cua thiét bi cao nho st dung co khi hoa va
ty dong hoda qua 1 quy trinh san xuat.

+ Thao tac may don gian, khong can tho bac cao.

+ San xuat hang khdi, gia thanh thap.

+ Viéc ung dung cong nghé¢ dép co the dat dugc hiéu
qua khi giai quyet cac van dé k¥ thuat & tat ca cac giai doan
cuia khau chuén bi san Xuét.

+ Thiét ké két cAu/ hinh dang cua chi tiét hop 1i, ¢6 tinh
cong nghé, cho phép ché tao chiing kinh t€ nhat.

+ Str dung nguyén ligu c6 co tinh va tinh chat cong nghé
can thiét doi voi tung loai bién dang.

+ Thiét ké va 4p dung qui trinh cong ngh¢ dap ding vé
ky thuét va hop 1y v kinh té, bao dam nhén dugce chi tict
yéu cau va phu hgp qui mo san xuat.

+ Chon két cAu khudn hop 1y, bdo dam ché tao chi tiét
co chat luong va d6 chinh xac can thiét ddng thoi dat ning
suét cao, do clg vitng tot va an toan khi lam viéc.
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+ Chon, stir dung hop li kiéu va cong suat may ép.
+ T6 chirc chd 1am viéc phu hop véi dic diém va qui
mo san xuat.
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Hinh 1. So d6 céng nghé dap lién hop

Trén co s& phéan tich va danh gi4 cac loai linh kién 6 t6 ché
tao theo phuong phap gia cong ap luc, cong ty TNHH MTV
Co Khi Chu Lai — Trudng Hai da chon chi tiét cim treo trudc
dng xa xe tai nhe, mdt trong nhimg loai xe ¢6 san lugng dén
trén 10.000 xe/nam, thich hop véi cong nghé dap lién hop.
1.2. Gidi thiéu vé sin phim cium treo trwde dng xd

Heé thong 6ng xa trong xe 6 t6 duoc dung dé giam lugng
khi thai doc hai ra méi trudong va 1am giam tiéng on gy ra
boi khi thai ap luc cao. NO bao gdm mot éng gop xa, 6ng
dan khi thai, bo chuyén ddi xuc tac, bd giam thanh va dng
xa. Phan phia truée ciia hé thdng dng xa dugc gin voi dong
co thong qua bd chuyén dbi (Hinh 2).

Hé théng xa thuong duge treo trén khung gam hodc
than xe nho cum treo, lam giam nguy co chay nd do nhiét
d6 ng xa cao va con gilp cach am cho ca-bin. Khi xa gidn
né va thodt ra ngoai phat sinh ra tiéng on, truyén qua lién
két t6i ca-bin, vi thé dém cao su 1am nhiém vu hép thy rung
ddng truyén 1én than xe. Ciim treo dng x4 1a mot bo phan
quan trong gitip chdng rung, on cho xe.

Moc treo
bing su T

Mobc treo

Béu giam 4m

Bo chuyén
doikhi thai
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Hinh 2b. Cium treo dng xa xe tdi

Ngoai tinh chdng rung, clim treo dng xa xe tai phai co
chiu duoc nhiét d6 cao tir dng xa truyén sang (500 — 700°-
C). Pay la san pham dap nguoi cit hinh dot 16, dap vudt va
udn, loai chi tiét dap phtc tap va co6 yéu cAu do chinh xéac
cao, chiu dugc nhiét 6 cao vi vay vat liu san phém duoc
chon 1a thép can ngudi - JIS G 3141. Vi cac nhu ciu vé
nang suét cao, san xudt hang loat 16n ta tinh chon phuong
an thiét ké cum treo trén khudn lién hop

2. Nghién ciru thiét ké khuén lién hop [2, 6, 7, 8]
2.1. Lwa chon phwong dn thiét ké khuon
Dé dam bao do clmg viing cho lay-out phoi va chay cdi
trong qua trinh hoat dong cua khudn sau nay, nhom tac gia
chon phuong an thiét ké khuén nhu Hinh 3, bao goém:
- Budc 1: Dot 16 dinh vi @8 ¢ giira va cit tao Hinh 2
bén bang phoi.
- Bude 2: Cit bién dang tiép theo hinh thanh bién dang
san pham.
- Budc 3: Budc trung gian qua trinh dép.
- Bude 4: Dép bién dang chi tiét.
- Budce 5: Dung thang goc chi tiét 1én (mat dudi san
pham song song mat khuoén duéi).

- Bude 6: Dot 2 16 vuong 11x12 mm va 16 tron @11 mm.

- Bude 7: Cit rdi san pham.
- Budc 8: Cit dut lay-out phéi.

Hinh 3. Phuong dn lay-out khudn
2.2. Két cdu khuon
Khuén duoc thiét ké c6 két cdu nhu Hinh 4, bao gom:

ah

Hinh 4. Két cdu khuén dién hinh
1. T4m dinh: C6 chirc nang lién két, dinh vi va kep chit
ntra khuon trén véi may dap. Dung vét ligu: SS400.

2. TAm 16t chay: La tAm 16t, tim chdng ngudi hay chéng
Iun cho chay. Vit li¢u thuong dung: C45.

3. Tam bit chay: Tam dung dé giir chan chay chét duc.
Vat li¢u thuong dung: C45.

4. TAm kep phoi: Téam di chuyén va kep lay-out phoi.
C6 chure nang ép phang vat li€u danh li€u. Vat liéu thuong
dung: C45.

5. Tam cbi: TAm céi tham gia viéc cit tao hinh san
pham cung vdi chay va tam bat chay. Vat liéu thuong dung:
SDK11 hodc SKS93. Néu tam c6i khong sur dung Inset thi
nén str dung vat liéu SKD11, xt Iy nhiét: 58-62 HRC.



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE BAI HOC A NANG, VOL. 17, NO. 5, 2019 59

6. Tam 16t c6i: TAm gitr chan cac chdt din hudng phoi.

7. TAm dé dudi: Lién két ntra dé dudi cua khudn. Vat
liéu thuong dung: SS400.

8. TAm chan: T4m ning d& nira khudn duéi voi tAm dé
duéi cta khudn.

9. Tam dé: Nang d& nita khudn dudi va lién két véi dé
dudi ciia may dap.

10. Dan hudng: Din huéng dam bao ddng tamacho
khuon trén va khuoén dudi.

11. Lo xo.

12. Chay: Cit bién dang va dot 15. Vat liéu sir dung:
SKDI11 xtr Iy nhiét 58-62 HRC.
2.3. M6 phéng khudn

_ Vi viée img dung phan mém NX Unigraphic vé thiét

ke khuodn lién hop qua cac budce sau:

Budc 1: Chuyén qua moi truong Progressive die khuon
lién hop, lya chon cac thong so ban dau cho khudn.

© re

Hinh 5a. Progressive die khuon lién hop

Budc 2: Lya chon cac thong sé mo phong, lwa chon cac
bd phan khuon (Mount component) va chi tiét khuén phu
hop khi mo6 phong.

, W+

W%

Hinh 5b. Mount component khuén lién hop

Budce 3: Thuc hién chay m6 phong (Run simulation),
trong qua trinh thyc hién qui trinh ta cha ¥ cac chuyén dong
va thao tac thuc hién ctia khudn dé phat hién cac 16i bat cap
va sira chita cho phii hop dé phat hién céi 18i co thé gap
trong qua trinh khuén lam viéc.

Hinh 5c¢. Run simulation khuén lién hop

B6 ban vé& khuén lién hop thiét ké nhu Hinh 6a, b, ¢

Hinh 6a. Lay-out b6 tri bang phéi ciia khudn
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Hinh 6¢. Chi tiét cdc théng sé kich thiée khudn

3. Nghién ctru cong nghé ché tao khuén lién hop [4, 5, 7]
3.1. Thiét ké nguyén cong va buéc gia cong

Céc chi tiét khuén miu yéu cau do chinh x4c cao nén ta
chon phuong phap gia cong trén may CNC:
3.1.1. Thiét ké nguyén cong cho timg chi tiét

a. Chi tiét tAm dinh

Chi tiét nay st dung 4 nguyén cong:

- Nguyén cong 1: Gia cong khoan 13, phay 15, phay ranh
bat bu 16ng ban may va vat mép 1o, canh.

- Nguyén cong %: Lat mat chi tiét lai. Gia cong khoan,
phay, vat mép cac 10 va cac canh.

- Nguyén cong 3: Gia cong khoan 2 15 méc cau.

- Nguyén cong 4: Lat chi tiét lai va gia cong 2 16 bat
moc cau con lai.

Chon may: Chi tiét ¢ kich thuge 16n 1500x586 mm

nén ta chon may phay c& trung OKK va may khoan can
NRD2000.
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Hinh 7a. Chi tiét tdm din
b. Chi tiét tim bit chay
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Hinh 7b. Chi tiét tam bt chay

Chi tiét nay sir dung 4 nguyén cong:

- Nguyén cong 1: Gia cong khoan 16, phay 16, doa 16
dinh vi, 10 lap chay dot, phay bién dang lap ghép chay va
vat mép 10, canh bién dang.

- Nguyén cong 2: Lat chi tiét va gia cong phay bién
dang lap ghép chay dép dinh hinh, vat mép 16 va canh bién
dang. St dung dau phay ngang gia cong bién dang lap ghép
chay cat.

- Nguyén cong 3: Gia cong khoan 2 15 méc ciu.

- Nguyén cong 4: Lét chi tiét va gia cong khoan 2 15 ren
bat méc cau con lai.

Chon may: Chi tiét c6 kich thuge 16n 1400x420 mm
nén ta chon may phay giuong MVR30EX va may khoan
can NRD2000.

¢. Chi tiét tAm kep phéi

Chi tiét nay sir dung 4 nguyén cong:

_ - Nguyén cong 1: Gia cong khoan 16, phay 16, doa 16
dan hudéng chot dinh vi, 10 Ndén huéng chay dot, 1o d€1~n
hudng try. Phay bién dang dan hudng chay va vat mép 1o,
canh bién dang.

- Nguyén cong 2: Lat chi tiét va gia cong khoan, phay
16 1ap 10 xo. Vat mep 10, canh bién dang. Str dung dau phay
ngang gia cong phay bién dang truot chay cat layout.

- Nguyén cong 3: Gia cong khoan 2 156 méc cau.

~ -Nguyén cong 4: Lat chi tiét va gia cong khoan 2 13 ren
bat moc cau con lai.

Chon may: Chi tiét ¢ kich thuge 16n 1400x420 mm

nén ta chon may phay givong MVR30Ex va may khoan
can NRD2000.

Hinh 7c. Chi tiét tam kep phéi
d. Chi tiét chay cat 1
Chi tiét nay st dung 3 nguyén cong dé gia cong:

- Nguyén cong 1: Gia cong khoan va taro cac 15 bét
bulong M5, M10 va M12 mat trén.

- Nguyén cbng 2: Cit day bién dang chay cit.

- Nguyén cong 3: Gia cong cit day 15 dinh vi 08.

Chon may dé gia cong khoan: Chi tiét c6 kich thudc 16n
147,7x80,25 mm nén ta chon may phay DMCI1150V
(BT40).

~ Chon may dé gia cong cat day: Ung véi chi tié'g chay
cat ung voi do chinh xac yéu cau ta chon may cat day

Hinh 7d. Chi tiét chay cdt 1
e. Chi tiét chay dap dinh hinh
Chi tiét nay str dung 2 nguyén cong dé gia cong:

- Nguyén cong 1: Gia cong khoan céc 15 bit bu long
M10 mat trén.

- Nguyén cong 2: Gia cong phay bé mat lam viéc.

Chon may: Chi tiét co kich thude 16n 126,5%x93,6 mm
nén ta chon may DMC1150V(BT40).

I T Crr e

Hinh 7d. Chi tiét chay dép dinh hinh
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f. Chi tiét tAm cbi

Chi tiét nay sir dung 3 nguyén cong dé gia cong:

- Nguyén cong 1: Gia cong khoan 15, doa 1 1am gbc gia
cong cho nguyén cong sau, phay hoc lap khoi day va vat
mép 10, bién dang lap khoi mat A.

- Nguyén cong 2: Gia cong khoan 15, vat mép 16 mit B.

- Nguyén cong 3: Gia cong ~caflt~ day bién dang ranh
thoat, 10 thoat con, 10 dinh vi va 16 dan huéng.

Chon may: Chi tiét c6 kich thudc 16n 573x450 mm nén
ta chon may DMC1150V/(BT40) cho nguyén cong 1 va 2.
Chon may d¢ gia cong cat day: Ung vei chi tict chay cat
ung véi do chlnh X&C yéu cau ta chon may cat day EZ50S.

Hinh 7e. Chi tiét chay tam coi
3.1.2. Thiét lgp so do nguyén 1y dinh vi va kep chdt cho
ting nguyén cong

- Dinh vi béng cac géi: Pinh vi 3 bac tu do.

- Su dung kep chat ¢ 4 vi tri cua chi tiét
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Hinh 7f. Binh vi kep chdt chi tiét tam dinh
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Hinh 7q. Dinh vi kep chat chi tiét tam kep phoi

Luong du gia cong co co thé x4c dinh bang phuong
phap tra bang hodc bang phuong phap tinh toan.
3.2. Tinh todn ché dj cdit va phwong dn chay dao
3.2.1. Tinh todn, ché dé cdt cho khoan, doa

Cong thirc tinh ché d6 cit cho mili khoan:
V,.1000

V4

Téc d vong quay: 1= (vong/ pht)

Véi Ve —Tde do cat (m/ phit).
D — Puong kinh miii khoan (mm).
Téc do khoan: F =n.z. f, (mm/ phat).

Vé&i n— Tde d6 vong quay (vong/ phut).
Z — 56 ludi cét ciia miii khoan.
Fz — budc tién dao trén rang (mm/ rang).
3.2.2. Tinh todn ché dg cdt gia cong bé mdt
Cong thirc tinh ché d¢ cit cho mili phay:
_Ve2000 (yong/ pht)
7
Vi Ve — Toe @6 cat: (m/ phat).
D — Buong kinh miii phay (mm).
Toc d6 4n dao ngang: F =n.z.f, (mm/ phat).

Téc do vong quay: p,

Vé6i n—Téc d6 vong quay (vong/ phiit).
Z — 56 ludi cit ctia miii khoan.
Fz — bude an dao ngang trén ren (mm/ ren).
3.3. Thiét ké do ga
Cac tam dinh, dé c6 kich thudc 16n nén ta dung cac vau
kep dé kep chat, dinh vi mat day. Con cac tam chay, coi gia
cong 2 nguyén cong nén nguyén cong dau chon co ciu kep
chit bang vau kep dé taro cac 16 bu long, nguyén cong 2 st

dung cac 16 bu long nay dé l?at cac tam, do6 ga, sir dung co
cau kep chat bang vau kep dé kep hé thong.

4. Quy trinh trién khai gia cong khuén lién hop
Quy trinh trién khai gia cong dwoc thyc hién nhu Hinh 8:

Tiép nhin
LSX/KHSX/PYC

Trién khai
LSX/KHSN/PYC

‘ Lap trinh gia céng |
Trién khai gia cong ‘
! *)
GC thé/ GC bdn tinh [T+
N

‘ NWhiét luvén ‘

Hinh 8. Quy trinh trién khai gia cong khuén lién hop
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5. Mt s6 hinh anh khudn lién hop thiét ké, ché tao

Trén co sé thlet ké va cong nghé gia cong khuén lién
hop cho chi tiét cam treo truge Ong xa xe tai dién hinh
thanh cong, ching t6i da tién hanh tng dung dé san xudt
hang loat cac loai khuén cua chi tiét nay cho tAt ca xe tai
céc loai. Didu nay cho phép giam gia thanh va ning cao
nang suat va san luong, trong twong lai.

1
&
K

T

Hinh 9b. Khuén lién hop da hoan chinh
6. Két luan va huéng phit trién

Xe tai céc loai 1a nhitng san pham chii Iyc cta cong ty co

phén 6 t6 Truong Hai. Trong hoi nhap khu vue ASEAN, tir
nam 2018, xe tai cac loai phai c6 ti 1€ ndi dia hoa cao, gia
thanh canh tranh dugc véi céac loai xe tai khac cua khu vyc.

Khuon lién hop hién dang ngay cang dugc (g dung dé
san xuét cac linh kién san xuat bang phuong phap gla cong
ap luc cho 6 t6 trén thé giGi, & Viét Nam chua dugce cac nha
san xuét ung dung ché tao linh kién noi dia hoa vi gap kho
khan vé san luong va vé cong nghé.

Cong nghé ché tao khudn lién hop 1a cong nghé tién
tién da dugc Thaco ung dung thanh cong dé ché tao mot sb
chi tiét xe tai, tir d6 nang cao ty 1¢ ndi dia hoa cua xe, giam
gia thanh san pham.

Trén co s& ndy, nhom tac gia dang tién hanh ng dung
tiép dé san xuét gia cong tit ca cac bo khudn dap lién hop
sau nay cho céc loai linh kién tuong tu cta xe tai, xe khach
va xe du lich trong tuong lai.

Bai bao nay dugc thyuc hién trong khudén khéd dé tai
nghién ciru khoa hoc “Nghién citu thiét ké ché tao khudn
madu cho mét sé chi tiét 6 16 tai” do Céng ty TNHH MTV

Co khi Chu Lai — Truong Hai chu tri.
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