Chuong 3.
CONG NGHE
CHE TAO KHUON

3.2 CAC PHUONG PHAP GIA CONG KHUON



> MUC TIEU. S =

Trinh bay dwotc cac vat li¢u lam Khuon. s >

Trinh bay dwot cdac phwong phap gia cong khuon.
Phan bigt dwoc cdc wu nhwoc diém gia cong ci
Sdp xép dwot noilam viéc gon gang, sach sé va hop 1y.

Biét bdo quan mdy méc trang thiét bi.

on.

GV Neouyen Tién Diing



3.1 VAT LIEU LAM KHUON

3.1.1 Yéu cau ciia vat liéu 1am khudn ép nhua

Nhin chung, yéu cau k¥ thuat cho mot bo khubn ép nhua la rat cao, bao
gom do chinh xé&c vé hinh dang hinh hoc, do chinh xac vé kich thude, do
cling cua cac chi tiét trong khubn va dic biét 1a do bén cua khudn dé chi
tiét khong bi hu hong va dat dugc do bong theo yéu cau.

T6m lai, vat liéu 1am khudn ép nhua phai dam bao C4c yéu cau sau:
-Phai dam bao vé co Iy hda tinh nham dap Gng duoc cdng nghé ché tao
khubn, chiu duoc tac dung ctia co nhiét khi rét nhya l6ng vao khuon,

cting nhu khi nhya déng dac.

GV Neouyeén Tién Diing



3.1.1 Y&u cau ciia vat liéu lam khuén

- Do vay vat lieu phai can:

+ Chiu ndng, chiu nhiét tot, khdng tac dung hda hoc véi nhya.
+ Sinh khi it, thoat khi dé dang.

+ Khong an mon da.

+ CO tinh chat sir dung lai duoc.

+ Khong gay doc hai.

+ San c0, dé kiém, ré tién.

GV Neouyeén Tién Diing



3.1.1 Yéu cau cua vat liéu 1am khuon

L&i khuon Long khudn

GV Neouyeén Tién Diing



3.1.1 Y&u cau ciia vat liéu 1am khuon

- Céc tinh chat quan trong can c6 ctia mot loai vat liéu dugc chon lam
khuon la:

+ Tinh cong nghé¢

+ Kha nang nhiét luyén

+ Co tinh dap ing vé d§ bén va do dai

+ Dé dang danh béng

+ Kha niing dan nhiét

+ It nhay cam véi vét nirt

+ Chiu an mon.

GV Neouyeén Tién Diing



3.1.2 Nhitng yéu t6 anh hwéng dén viéc chon vat liéu 1am khuon

- Loai nhya s€ phun vao khuoén, vi c0 nhirng loai nhwa co hai cho
thép lam khuon.

_ P bong ciia bé mit, dd phuc tap, chirc ning cta san pham ép ra.

_ S6 lwong san pham yéu cau.

_ Coéng nghé dung dé gia cdng san pham nhya (phun, ép thoi, ...)

_ Coéng nghé dung dé gia cdng san pham nhya (phun, ép thoi, ...)

_ Kha ning chong mai mon va chong in mon hda hoc.

_ Bién dang kich thwéc va hinh dang khi nhiét luyén.

~ Cac tinh chat cong nghé nhw: cat got, danh bong.

_ Tinh han va kha niang phuc hoi chi tiét.

~ Gié tien vat liéu.

Gv Nguyn Tin Ding



3.1.3 Vat liéu 1am than khuon

Pay 14 phan khudn co ban ding lap cac phan khac nhau cua khuén, do
vay ma do ctmg cling dugc quan tdm nhiéu. CO thé mua than khudn nhu
mot bo tiéu chuin di cO su chon vat litu. Vat litu coa than khuén
thuong la thep Cacbon loai trung binh nhu: AISI 1055, DIN CM55, JIC
S55S.

Gv Nguyn Tin Ding



3.1.3 Vat liéu 1am than khuon

Bo khudn ép ro nhya

Gv Nguyén Tién Diing
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3.1.4 Vat liéu 1am miéng ghép va tam khudn dwong va am

Théng thuong cic miéng ghép va tam khudén am va duwong phai ¢6 do
cting, do bong rat cao, do bién dang khi nhiét luyén nho. C4c phan nay
tiép xUcC truc tiép voi nhya va chiu 4p xuat 16n; do viy, ma cac miéng
ghép phai co d¢ cirng virng cao.

Theo yéu cau cua khach hang dé da dang san pham c6 thé vira ép san
pham den, vira ép san pham trang trong, do d6 kha ning dat do bong
bé mat khuén am thap hon 0,05Ra. Muon dat dugc d6 bong guong va
khong gi, thong thuong khi chon vat liéu quan tdm nhiéu dén ham

lwrong Crom.

Gv Nguyn Tin Ding



3.1.4 Vat liéu 1am miéng ghép va tam khudn dwong va am

Loai vat liéu thdng dung nhat ding cho phan nay la:

35CrMo2: tot cho gia cong, nhung khéng tot cho danh bong va
cham tro.

“40CrMnMo7: vat liéu nay hoi kho gia céng nhung dé cho danh

bong ciing nhu cham tro.

- 40Cr13: loai nay chiu danh bong va an mon tot, nhiét luyén dat do
cung cao.

Gv Nguyén Tién Diing



3.1.4 Vat liéu 1am miéng ghép va tam khubén dwong va am

Thép 2311 Iam khuon ép Loa

Gv Nguyén Tién Diing



3.1.4 Vat liéu 1am miéng ghép va tam khudn dwong va am

Bang 3 - 1: Ky hiéu vat liéu lam khuon thong dung

VAN NANG CHAU AU PUC, A0, HA DIN AISI
LAN (MY)
AONiCrMoV4 | 40NiCrMoV16 X45NiCrMo4 2767 ;
dang H1 (1.2767)
40Cr13 dang 29 X41Crl3 X42Cr13 2083 AISI
(1.2083) 420
3 5CI’I‘§; dang 35CrMo8 40CrMnMo8.6 (12;; 122) ‘;‘éﬁl
- - 40CrMnMo7 2311 AISI
(1.2311) P20

Gv Nguyén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

Dé ché tao b khudn co gia ré thuong sir dung thép CT3 hodc C45. Bo
Khudn co gia trung binh thuong chon thep 1055 (C50, C55), bd khudn
chat lvong cao dung thep 2083, STAVAX, SKD.

1 Thép 1055

Bang 3 - 2: Thong s6 mac thép 1055

Thanh phan(%) [C(0,55) [Si(0,2) Mn(0,9) [S(0,04)

Tiéu chuan A [ SI 1055, JIS |
S55C, DIN CM5
Do cung Khoang 210 — 235
HB

Po bén kéo 700 N/mm?

GV Neouyeén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

a) Pic diém thép 1055

1055 13 loai thép dé dang gia cong vai cac dic tinh sau: Cau tric hat
min, d0 bén co hoc tot, c6 kha ning chong mai mon va gia cong tién,
phay tot.

b) Ung dung ciia thép 1055

Thép 1055 dugc ding lam vo khudn nhua, chi tiét may, dung cu may
ndng nghiép hoic cac chi tiét ¢ két cau don gian.

Thép 1055 sau khi xt Iy nhiét (t0i, ram) co thé dat d6 cung 42 — 57
HRC.
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3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

Thép 1055

Gv Nguyén Tién Diing
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3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

2. Thép 2311 (thép ché tao khudn di xir Iy nhiét)

Bing 3 - 3: Thong s6 mac thép 2311

Thanh
phan(%)

C(0.4) Si(0.3) | Mn(1,5) | Cr(1,9) | Mo(0,2) | S(< 0,005)

Tiéu chuan

AISI P20, JIS HPM-22, 718 Werkstoff 2311, 40CrMnMo86

Do cung Pa to1 va ram dat 28 — 34 HRC
D,Q ben 1140 N/mm?
kéo

GV Neouyeén Tién Diing




3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

a) Dic diém thép 2311

2311 la thép hop kim Crom-Molybden da dugc t6i va ram chan
khong khur khi véi cac dac tinh sau; Kha ning cat got rat tot, do cling
dong nhat, ham luong luu huynh thap, cau tric dong nhat va tinh
khiét. Kha niang danh bong, EDM va quang hoé cao.

b) Ung dung ciia thép 2311

Thép 2311 dugc tmg dung dé lam khudn ép phun, khuén thoi, khuén
dinh hinh, khudn ép nén Melamine, 1am chi tiét may, truc, khudn duc
ap luc cho hop kim thiéc, chi, kém.

Thép 2311 da duogc tdi va ram san khi cung cap nhung ciing ¢ thé
nhiét luyén hoic tham than dé dat do cing cao dén 51 HRC.

GV Neouyeén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

Theép 2311

Gv Nguyén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

3. Thép 2083 (thép khong gi ché tao khuon)

Bing 3 - 4: Thong s6 mac thép 2083

Thanh
phan(%) | C(0,35) |  Si(0.5) Mn(0,45) Cr(13.0) | S(< 0.005)
Tiéu DIN | AISI HITACHI ASSAB
chuan | (Buc) | vy (Nhat) (Thuy Dién)
Mo thép | 2083 420 HPM38 S136
Do cimg Pa to1 va ram dat 28 — 34 HRC
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3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

a) Pic diém thép 2083

2083 la thép hop kim Croém khéng gi da dugc t6i va ram san véi cac
dac tinh sau: Kha nang chong gi cao, danh bong tot, chong mai mon
cao, dé gia cong.

b) Ung dung

_Khuén ép nhua c6 tinh chat an mon nhu PVC, Acetates.

_Khudn ép phun chiu mai mon va nhua nhiét ran.

_Khuén cho céc san pham quang hoc nhu mat kinh, camera, binh
chira thuwe pham.

_Khuén thoéi nhwa PVC, PET.
CO6 thé xur ly nhiét (t6i, ram) thép 2083 d¢ dat d6 cing 56 HRC.

GV Neouyeén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

Thép 2083

Gv Nguyén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

4. Thép NAK 80 (thép ché tao khuén da xir 1y nhiét)

Bing 3 - 5: Thong s6 mac thép NAKS0

Thanh

phan | 0 15) | 8i(0.3) | Mn(1.5) | Ni(3.0) | Mo(0.3) | Cu(1.0) | Al(1.0)
(%)

Tiéu

chuan TIS (Nhat), AISI P21 (M)

GV Neouyeén Tién Diing




3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

a) Pac tinh cua thép lam khu6én nhya NAKS80

- D6 cting thép NAKS0 c6 san 1a 37-42HRC

- Trong xt 1y xa (EDM), d6 ctrng bé mit s& khong ting, c6 thé don
gian hoa cac budc tiép theo ché bién.

- Kha ning han tét, phé liéu bé mat s& khong bi cing, co thé don gian
hda qua trinh tiép theo

b) Ung dung ciia thép 1am khuén nhua NAKS0

c¢6 pham vi ing dung v6 cung lon trong nganh céng nghiép san xuat,
ché tao khuon nhya. Dudi day 1a cac tmg dung tiéu biéu cua loai vat
l1€u nay:

- Kéo khéc nhau, vi du; Ludi cat gd, thanh ren cudn va thanh truot
chiu ma1 mon.

- C4c san pham hoic san pham trong sudt yéu cau dé tron, chang
han nhu cac san pham gia dung, 6 t0, may anh, may tinh va cc san
pham khac trén khuon trong sudt.

GV Neouyeén Tién Diing



3.1.5 Tham khao mét so loai thép ché tao khuodn ép nhwa

Thép NAKS80- khuon dén xe

Gv Nguyén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa
5. Thép SKD11 (thép gia cong dap nguoi)
Bing 3 - 6: Thong s6 mac thép SKD11
Thanh phan hoa hoc

Macthep
C Cr Mo V Si Mn P S

SKD11 1416 1113 0812 0205 <04 <0.6 0.03 0.03

Ni

0.25

Tiéu chuin JIS

GV Neouyeén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa
a) Pac tinh cua thép lam khuoén SKD11
— D0 bén bao, chéng mai mon tot
— Kha nang chiu nhiét tuyét voi, cirng va deéo dai
— C6 @6 tham toi tuyét voi, g xuat toi thap
— Do cing ~60 HRC
b) Ung dung ciia thép lam khuén SKD11
Thép lam khudn dap ngudi SKD11 c6 nhitng rng dung tuyét voi
trong nganh gia cong cong nghi¢p, gia cong kim loai va hop kim
bang phuong phap bién dang ngudi. Khudn dap sé& gitip tao hinh san

pham, chu yéu trong nganh ché tao xe may, 0 t6 va do gia dung.

GV Neouyeén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

PR ‘
Thép SKD11- khuon dap bath

Gv Nguyén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

6. Thép SKD61 (Thép ché tao khudén diap nong)

Bing 3 - 6: Thong s6 mac thép SKD61

> C Cr Mo
Thanh Si<035 | Mn <1.0
phan(%) 0.4-0.5 1.0-15 0.2-0.4
Tiéu chuan J1S, AISI H13, DIN 1.2344
tuong duong

.
O cumng 53HRC

ba xu 1y

GV Neouyeén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

a) Pac tinh cua thép SKD61
— Kha ning chong mai mon va chiu nhiét tot (c6 thé tiép xic véi phoi
noéng téi 10.000°C).
— D6 bén va do déo dai cao.
— Kha ning gia cong va danh bong tuyét voi. Diéu do gitip thép SKD61
it bi bién dang trong qua trinh toi thép.
— Sau khi xir Iy nhiét, d6 ctmg cua thép SKD61 c6 thé 1én dén 53HRC.
b) Ung dung ciia thép lam khuén SKD61
— Thuong dung dé san xuat khuén dic ap lwe cho nhom, kém
— Dung nhiéu trong gia cong can nong va cac coéng cu khac yéu cau
hoat dong duéi diéu kién nhiét d6 cao
— Khuon ren dap, dau dun kim loai nhe, khuén rén dap xylanh nganh
nhua
— Pau 10, 161 day, dao cit néng, pit-tong, van, ghé van bom nhién
li€u cua dong co diesel,....

GV Neouyeén Tién Diing
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3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

Thép SKD61-khuon dac dong co

Gv Nguyén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

8. Nhom

Nhom 1a mot kim loai mém, nhe, mau xam bac anh kim mo, vi ¢O
mot 16p mong Oxi hda tao thanh rat nhanh khi n6 dé ngoai khong khi. La
vat liéu rat déo, dé udén va dé dang gia cong trén may moc hay duc.
Nhom c6 kha niang chong dn mon va bén viing do 16p Oxit bao vé. Vit
liéu nay ciing khong nhiém tir va khéng chay khi dé & ngoai khéng khi &
diéu kién théng thuong.
Trong nghanh cdng nghiép nhua, nhdm dung dé lam khuon théi vi tan

nhiét nhanh.

GV Neouyeén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

Khudn thé chai pet

Gv Nguyén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

a) Nhom 6061
Bing 3 - 7: Thong s6 mac nhom 6061

Si Fe Cu Mn Mg Cr Zn V T1

0.4-0.8 0.7 | 0.15-04 | 0.15 | 0.8-1.2 | 0.04-0.35 0.25 - 0.15

Nhom 6061 1a dong hop kim nhom, day 1a su két hop gitta nhdm voi
magnesium (khodang 1% tinh theo trong luong) va silicon (khoang
0.5% tinh theo trong lugng), d6i khi con pha tron véi mot loat cac vat
liéu khac nhu sat, dong, crom, k&m, mangan va titan. 6061 1a mot
hop kim manh m&, cting cap, dé dang han ndi, thuong dugc sir dung
lam khung (swon) xe dap (ciing nhw may bay, tau thuyén va nhiéu

laoat niva) GV Neuyén Tién Diing



3.1.5 Tham khao mdt so loai thép ché tao khuodn ép nhwa

b) Nhém 7005
Bing 3 - 8: Thong s6 mac nhém 7005

Si Fe Cu Mn Mg Cr Zn Zr T1
0.2- 4.0- 0.08- 0.01-
0.35 0.4 0.1 0.7 1.0-1.8 0.06-0.2 5.0 0.2 0.06

Hop kim nhom 7005 cuing hon nhom 6061 khoang 10% nhung lai
gion hon, hop kim nhém 7005 khdng giong nhu 6061, né khong yéu
cau phai qua xt Iy nhiét, nhung bu lai ding 7005 phai ting cuong bé
day dé gia co do ctmg, do d6 dung hop kim nhém 7005 khong qua xir
ly nhiét thi gia thanh thap nhung trong lugng thi ting 1én (ning).

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

3.2.1 Giéi thiéu vé quy trinh ché tao khuon

Théng thuong trong cadc nha may, phan xudéng san xuat khudn thuong
thuc hién cong viéc gia cong khudn theo cac budc sau:

Nhan c4c chi tiét tiéu chuan, thép duc, 1&n cac ké hoach va lap so d6 san
XUAt.

“Tao mau va kiém tra.

_Thiét ké va tao dir liéu gia cong CAD/CAM.

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON.

Hinh 32-1: Thiét ké trén may tinh

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

~ Gia cOng cac bé mat, chi tiét cd hinh dang don gian bang cac phuong
phap gia cong tao hinh 2D.

Hinh 32-2: Gia cong don gian

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

~ Lap rap tam khuon lai v4i nhau thanh khoi.

_ Gia cdng c4c bé mit phtc tap bang cac phuong phap gia cong tao
hinh 3D.

Gia bang EDM

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

Gia bing CNC

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

_ Panh bong cac chi tiét caa khuén.
~ Kiém tra va thir nghiém khuon.

Thw khuodn

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

_ Hoan tat khudn, ché tao cic bd phan hd tro cho viéc van chuyén

khuon.

_ Tao céc thdng tin phan hoi, 14p ho so va cac danh sach khuén.

- Dong kién va giao khuon.

Vi céac loai khudn 16n va cd hinh dang phirc tap thi can phai lap ké
hoach gia céng, viéc 1ap cac quy trinh céng nghé va chon dung cu dé
gia cong la mot cong viéc rat quan trong. Trong nhiéu trudng hop,
viéc lwa chon cac théng s6 cdng nghé can phai trao doi véi nhitng

nguoi cO kinh nghiém thi két qua nhan duoc sé tot hon.

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

Trong xu hudng canh tranh thi truong nhu ngay nay, cac nha san xuat

khudn can phai dau tu cac cong nghé gia cong khudn hién dai.

Viéc 4p dung cac hé thong CAD/CAM-CNC trong linh vuc ché tao
khudn la giai phéap tot hon Vvi:

“Tho1i gian gia cong giam.

_Tang chat luong khudn vé hinh dang va do bong.

~Giam thoi gian danh bong tha cong va thir nghiém.

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

?‘... Rapid traverse

Cutting traverse s*e::f-e* by F coce

Gia cong CNC dat yéu cau

GV Neouyeén Tién Diing



A. Phwong phap gia cong khuon cat

San pham duc bang khudn cat

GV Neouyeén Tién Diing



1. Pic trong khuon cat

Puc trong khudn cat 1a phuong phap ché tao phdi bang phuong phap
nau chay kim loai, rét kim loai 1ong vao 1ong khudn cat co hinh dang va
kich thudc ciia vat dac , sau khi kim loai dong dic ta tién hanh pha

khudn va thu duoc vat dac c6 hinh dang giéng nhu long khuén duc.

GV Neouyeén Tién Diing



1. Pic trong khubn cat

»y— sdirs 5
e ;
D3t miu vao hom Cho cit vdo khudn £dm cat

QUY TRINH DUC GANG KHUON CAT

@ —‘—’ s = —A Sau khi C

Gat bd phdin cét thia Lat nguoc hom dic
HE thdng 101 garg
Onie o8 -
am . < ; : .
\\.' “‘\% \ . \
Lip nira hdm con lpi Cho cat @m chit, 130 he théng rée, Rot gang

a3t nda mdu coOn lal vio Gu NGO, 15 thodt khi - thio mu - Bp theo

Hinh 32- 8: Quy trinh Iam khuon cat
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3.2. CAC PHUONG PHAP GIA CONG KHUON

Hinh 32- 9: buc san pham bang khuon cat

GV Neouyeén Tién Diing



3.2. CAC PHUONG PHAP GIA CONG KHUON

Puc thu mau

GV Neouyeén Tién Diing



» 1. Trinh bay vat liéu lam khuon dap néng

» 2. trinh bay vat liéu lam khuon dap ngudli

» 3. Trinh bay vat liéu lam khuon ép nhya
PVC
> 4. Trinh bay vat liéu 1am khudn thoi

GV Neouyeén Tién Diing



