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{Trang trang nay dung dé dan ban Nhan xét ciia ngudi hudng dan, hoic thay trang
TOM TAT

Tén dé tai: Thiét két khudn dic ap lue chi tiét cudn chi cin ciu (spool) va mod
phoéng qua trinh dic

Sinh vién thuc hién: Nguyén Pai Thing — Nguyén Cong Hoang Tu

S6 thé SV: 101200194 - 101200206 Lop: 20C1C

Trong sy phat trién 16n manh khong ngimg cua xa hoi doi hoi nganh cong nghiép phai
tao ra dugc san pham nhanh, ¢ tinh hang loat cao. Nén nganh cong nghé khuoén mau
bat ddu dugc ra doi va ngay cang phat trién. Vi muc tiéu van dung kién thirc cac mén
da hoc vao thyc té va thir thach ning lyc ban than véi yéu cau cia doanh nghiép, cong
ty nén nhom quyét dinh chon dé tai: “THIET KET KHUON PUC APLUC CHI TIET
CUON CHI CAN CAU (SPOOL) VA MO PHONG QUA TRINH PUC” do
thiy V& Tran Anh hudng dan.

Nhitng ndi dung chinh cta do an tot nghiép:

-Tim hiéu vat liéu va cong nghé duc ap luc.

- Phan tich tinh chat, yéu cdu cta chi tiét.

- Thiét ké 3D san pham

- Tinh toan cac thong sb.

- Thiét ké bo khudn hoan chinh véi Mold Wizard Cimatron.

- M6 phong dong chay trong khudn duc véi phan mén Inspire Cast.
Tong quan: P& tai ndy giup ngudi xem hiéu duoc cac qua trinh tir chi tiét dic ban dau
dén bod khudn hoan chinh nhu nao. Céach lép rép va hoat dong cua mot bd khuon ra sao
Va trén hét 12 cach mo phong qua trinh chi tiét duc ciing nhu tim hudng giai phap khéc
phuc cac 16i thuong gip trén khudn dic
Két luan: Sau khi thuc hién dé tai nhom ching em da tich Ity dugc mdt s6 kinh nghi¢m
trong thiét ké, trong gia cong, cling nhu trong qua trinh duc. Piéu nay s& gitp cho nhom
thém tu tin khi budc vao trong san xuat thuc té.
Hudng phat trién: Thay doi va tht nghiém loai nhdm va cac vat liéu lam khudn khéc
nhau dé tim két qua tot hon. Kiém tra va so sanh ting bién dang hinh hoc ciia chi tiét

duc sao cho to1 vu nhat ¢ thé
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TRUONG PAI HOC BACH KHOA Boc 14p - Ty do - Hanh phiic

KHOA CO KHi
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Ho tén sinh vién: Nguyén Dai Thing S thé sinh vién: 101200194
Ho tén sinh vién: Nguyén Cong Hoang Tu S thé sinh vién: 101200206
L&p: 20C1C Khoa: Co khi Nganh: Cong nghé ché tao may

1. Tén dé tdi do an: Thiét két khudn dic ap luc chi tiét cudn chi cin ciu (spool)
va mo phéng qua trinh duc

2. Dé tai thuée dién: O C6 ky két théa thudn so hitu tri tué doi voi két qua thiyc hién
3. Cdc 56 liéu va dit lidu ban dau:

- Ban v¢ thiét ke chi tiét.

- Gi4o trinh, tai liéu vé khuon dic ap luc.
4. Ngi dung cdc phan thuyét minh va tinh todn:

-Tim hiéu vat liéu va cong ngh¢ duc ap luc.

- Phan tich tinh chat, yéu cau cua chi tiét.

- Thiét ké 3D san pham

- Tinh toan cac thong sb.

- Thiét ké bo khudn hoan chinh véi Mold Wizard Cimatron.

- M6 phong dong chay trong khudn dic véi phan mén Inspire Cast.
5. Cac ban vé, do thi:

- 1 ban vé chi tiét duc A0

- 1 ban v¢ tong thé khuon A0

- 2 ban v¢ chi tiét khuén A0

- 2 ban vé so d6 nguyén cong A0

- 1 ban vé lap rap khuén A0

- 1 ban v&€ mo6 phong A0
6. Ho tén nguoi huéng dan: TS V6 Tran Anh

7. Ngay giao nhiém vu do an: ... VA /2025.
8. Ngay hoan thanh @ én: ... /2025

Pa Nang, ngay  thang  ndm 2025

Truong BOmon .......................... Nguwoi hwéng dian
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LOI CAM ON

Nhém chiing em xin chan thanh guri 101 cam on dén quy thay c6 truong Pai hoc Bach
Khoa — Pai hoc Pa Néng di tan tinh giang day, truyén dat cho chung em nhing kién
thirc vé chuyén nganh ciing nhu doi song vo ciing bo ich, 1a nhitng con tau da dua ching
em tir nhitng ngdy dau bd ngd khi moi thir trén thanh thi déu méi va xa la v6i minh.
Thiét nghi d6 13 hanh trang quy gia nhat dé bay gio gidc mo ciia ching em da dén luc
nay chdi va vuon cao. Ngay hom nay, voi strc tré va niém tin chiing em xin hira sé& ¢
hét strc dem tudi tré cong hién cho dit nudce 13 1am cho dit nudc cia chiing ta ngdy cang
giau manh hon.

Chung em xin chan thanh cam on ban lanh dao khoa Co khi néi chung va céc thay bo
mon Cong nghé ché tao may noi riéng da tan tinh giup d& chung em hoan thanh khoa
hoc déy kho khin va nd luc cta cudc doi minh, nhirng sinh vién khoa 2020 - 2025. Riéng
v6i thdy V6 Tran Anh, tuy ban cong viéc nhung thay da tan tinh gitp d& chiing em trong
d6 an tot nghiép ctia minh. Thay di hét long hudng dan, chia sé va dong vién gitip chung
em hang say hon trong viéc

Va dac biét chung em xin chan thanh cdm on ban 1anh dao Cong Ty trach nhi¢ém hiru
han Daiwa Vi¢t Nam, cung cac anh chi trong bd phan V197 — Ky thuat khuéon REEL da
tan tinh gitp d& chung em hoan thanh d6 4n nay. V4i anh Pang Cong, tuy ban trim cong
ngan viéc nhung anh van ludn tan tinh gitp d& chung em trong qua trinh lam do an tot
nghiép ctia minh.. Khong c¢6 dong nao c6 thé viét hét ndi long biét on ciia ching em
danh cho quy Thdy, C6 va cac anh chi. M6t 1an nita, chung em xin chan thanh cam on!

SVTH: Nguyén Dai Thiang — Nguyén Cong Hoang Tu Hudng dan: TS Vo Tran Anh i
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CAM DOAN

Tén dé tai: “THIET KET KHUON PUC AP LUC CHI TIET CUQN CHI CAN
CAU (SPOOL) VA MO PHONG QUA TRINH PUC”

- GVHD: TS. V& Tran Anh

- Ho tén sinh vién: Nguyén Pai Thing S thé sinh vién: 101200194
- Ho tén sinh vién: Nguyén Cong Hoang Tu S thé sinh vién: 101200206
- L6p: 20C1C.

- Loi cam doan: “’Chung em xin cam doan khéa luan tot nghiép (PATN) nay 1a cong
trinh do nhém chiing EM nghién ctru va thyc hién. Chung em khong sao chép tr mot
bai viét nao di dugc cong bd ma khong trich dan ngudn gdc. Néu cb bat ky su vi pham
nao, chung em xin hoan toan trach nhiém™.

Tp. Pa Néng, ngay .... thang .... nim 2023

Sinh vién thuc hién
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Chuong 1. TONG QUAN

1.1. Téng quan vé cong ty

1.1.1. Gigi thiéu vé cong ty
CONG TY TNHH DAIWA VIET NAM

Ngay thanh lap: 19/09/2005

I-))/ \\\ ’ // A Ma s6 thué: 0400511094

Hinh 1.1. Logo cong ty TNHH Dién thoai: 0236 3731 530

Daiwa Viét Nam
Nguoi dai dién: Ikeda Naoatsu

Sb cong nhan: khoang 4000 cong nhan
Dia chi: Puong s6 5, khu cong nghiép Hoa
Khanh, phuong Hoa Khanh Béc, quan Lién Chiéu, thanh phd Da Ning.
Linh vyc san xuat: dung cu cdu ¢4 bao gdm can cau va gudng quay dé cung cip cho thi
truong trén thé gidi.
- Cong ty gom 3 nha may véi tong dién tich 1a 117,000 m?, trong do:

« Nha may REEL No.1 60,000 m?. Nha may REEL No.2 17,000 m?.
« Nha may ROD 40,000 m?.

‘! :

e —

2N/N ,/:”"“* N

inh 1.2. Van phong cong ty TNHH Daiwa Viét Nam
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Nha may ROD
40,000

Hinh 1.3. So do cdc nha may ciia céng ty TNHH Daiwa Viét Nam

1.1.2. Sin phdm ciia cong ty
Cong ty TNHH Daiwa Viét Nam chuyén san xuat cac loai can va gudng cau c4,

duoc thé hién trong hinh sau:

TNMA - IRNINCY

Hinh 1.4. San phdm can cdu va guong (tir trdi qua phdai) ciia Daiwa Viét Nam
1.2. Tong quan vé bd phan V197 ciia cong ty TNHH Daiwa Viét Nam
Bd phén V197 - B§ phan thiét ké, gia cong va bao tri khuon dac gém co khu vuc lam
viéc quan ly; khu vuc gia cong khudn dac; khu vyc duc khudn kim loai; khu vuc duc
khuon nhya. B phan chiu trach nhi€m chinh trong viéc thiét ké, gia cong va bao tri

khuon duac cac chi tiét trong guong can cau.
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Hinh 1.5. Bo phan V197

1.3. Tong quan hwéng nghién ciru

Trong bdi canh nganh cong nghiép khudn duc ap luc ngay cang phat trién tai Viét Nam,
nhu cau vé cac san pham c6 do chinh xac cao va chat lugng on dinh dang gia ting manh
mé. Cong ty TNHH Daiwa Vietnam 1a mot trong nhitng doanh nghiép hang dau trong linh
vuc san xuat thiét bj cau ca, doi hoi cac chi tiét linh kién phai dam bao chit lugng cao,
dap ung tiéu chuan k¥ thuat khat khe.

Dé tai nghién ctru tap trung vao thiét ké, mo phong va gia cong khudn duc ap luc cho
chi tiét spool, nham t5i wu héa qué trinh san xuat, nang cao chat lugng san pham va giam
thiéu 18i duc. Cac muc tiéu cu thé ctia nghién ciru bao gém:

o  Thiét ké khuén duc ap luc cho chi tiét cudn chi can ciu (Spool) dua trén céc tiéu
chudn k¥ thuat va yéu cau ctia Cong ty Daiwa Vietnam.

« M5 phong qua trinh dtc bang phan mém Altair Inspire Cast, gitp phan tich dong
chay kim loai, du doan céc 16i nhu rd khi, co ngot.

«  Thiét ké khuon duc bang phan mém Cimatron.

Nghién ciru ndy sé& cung cp dir liéu thuc nghiém quan trong gitp cai thién hiéu suat
khuon duc, tir d6 nang cao nang luc canh tranh ctia doanh nghiép.

1.3.1. Cdc dé tai nghién civu trong nwéc

Tai Viét Nam, cac nghién ctru vé khudn dic ap luc di ¢ nhirg budc tién dang ké, tap

trung vao t6i wu hoa thiét ké va nang cao chat lugng khudn. Mot sb nghién ctru tiéu biéu

gom:
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« "Nghién ctru d9 bén ciia khudn dic ap lwe dung insert véi vat liéu thép skd61
va thép tdi truée" — Dai hoc Su pham ki thuat H6 Chi Minh. Téi vu héa quy trinh san
xudt, tiét kiém nguyén vt liéu va nang cao chat lugng san phim

e "Mo phoéng dong chiay kim loai trong khuon diac ap luc cao vat liéu nhom
adc12" — Pai hoc Cong nghiép Ha Noi. Trinh bay phuwong phap mo phong dé tinh toan
dong chay kim loai trong khuén

« "Nghién ciru ing dung k¥ thuit Cad/ Cam trong thiét ké ché tao khudén miu
chinh xac" — Dai hoc Bach khoa Ha Né6i. Gidi thiéu chung vé cac hé théng Cad/ Cam, co
s& thiét ké khuon, sir dung phan mém Cimatron E, Moldflow dé tro gitip trong qua trinh
thiét k€ khuén.

1.3.2. Cdc dé tai nghién ciru ngodi nwéc

Trén thé gioti, nhiéu nghién ctru da dugc thyc hién nham cai tién cong nghé duc ap luc,
tap trung vao toi uu hoa thiét ké khuon, nang cao tudi tho khudn va giam thiéu 15i san
pham. M6t sé nghién ctru tiéu biéu bao gdm:

e “A Taguchi and experimental investigation into the optimal processing
conditions for the abrasive jet polishing of SKD61 mold steel” - F.C. Tsai, B.H. Yan,
C.Y. Kuan, F.Y. Huang.

e “Experimental Investigation of Abrasive Jet Polishing on the Free-Form
Machined Surfaces of SKD61 Mold Steel Using SiC Particles” - Tsuo-Fei Mao, Shie-
Chen Yang, Feng - Che Tsai, Jung-Chou Hung, Biing-Hwa Yan.

e “Characteristic Evaluation According to the Surface Treatment Method of
SKD61 Mold Steel for Aluminum Casting” - Choi, Se-Weon; Kim, Cheol-woo; Kim,
Yong-Ho; Yoo, Hyo - Sang.

1.4. Tinh cép thiét ciia dé tai

Nghién ctru vé thiét ké, mod phong va gia cong khudn duc ap luc chi tiét spool cé tinh
cap thiét cao do cac 1y do sau:

« Nang cao chét luong san pham: Pam bao chi tiét spool dat do chinh xac cao, dap
g yéu cau k¥ thuat khat khe ctua Cong ty Daiwa Vietnam.

«  Giam thiéu 15i dac: M6 phong qua trinh duc gitp di doan va khic phuc cac khuyét

tat nhu rd khi, co ngét, ting do 6n dinh cua san phém.
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« Tang tudi tho khuon: Panh gia anh hudng ciia dong chay kim loai gitp cai thién
d6 bén cua khudn, giam chi phi thay thé.

Ungdung cong nghé hién dai: Két hop phan mém mo phong va thiét ké CAD/CAM
gitip ning cao ning suit va do chinh xAc.
1.5. Y nghia khoa hoc va y nghia thye tién
1.5.1. Y nghia khoa hoc

« Cung cép dir liéu thuc nghiém vé anh hudng cia dong chay kim loai dén do bén
khuon duc.

« Ung dung cac cong cu md phong nhu Moldex3D dé tdi wu héa thiét ké khudn duc
ap luc.

« D¢ xuit giai phap cai tién thiét ké khuén nham nang cao hiéu suét san xuat.
1.5.2. Y nghia thuc tién

« Giap Cong ty Daiwa Vietnam san xuét chi tiét spool voi chat lwong cao hon, giam
thiéu 18i san pham.

« Dong gop vao sy phat trién ctia nganh cong nghiép khudn mau tai Viét Nam.
1.6. Muc dich nghién ciru

o  Thiét ké khuon duc ap luc cho chi tiét spool, dam bao d6 chinh xé4c cao.

« M0 phong qué trinh dtic bang Moldex3D dé toi wu hoa hé thdng kénh dan va giam
thiéu 15i san pham.

e Gia cong khuon duc béng Cimatron, ddm bao d¢ chinh xac trong qua trinh ché tao

khuon.
1.7. P6i twong va pham vi nghién ctru

1.7.1. Péi twong nghién civu

«  Qua trinh thiét ké, mo phong va gia cong khuon dic ap luc.

«  Anh huéng ciia cic thong s6 cong nghé dén chat lwong san pham chi tiét can cau
(Spool).

1.7.2. Pham vi nghién cvru

« St dung phan mém Altair Inspire Cast d¢ mo phong dong chay kim loai.

«  Thiét ké khuon bang Cimatron.
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1.8. Phwong phap nghién ciru
« Nghién ctru Iy thuyét: Tong hop tai liéu vé thiét ké khuon duc ap luc va cong nghé
mo phong.

« M5 phong s6: Sir dung Alter Inspire Cast dé phan tich qua trinh dic.
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Chwong 2. COSO LY THUYET

2.1. Tong quan vé diic khudn
2.1.1. Duc khuon la gi?

Duc khuén 12 mét qua trinh trong d6 khudn 1am bang thép cong cu hop kim dung cho
khudn néng dugce gan vao may dic khuon va hop kim nhém néng chay, hop kim kém,
hop kim magie, hop kim dong, v.v. dugc 1ip vao may dic khudn. Qud trinh ndy gin nhu
duoc tu dong hoa nén tré thanh phuong phap dic phu hop cho san xuét hang loat ning
suat cao. Puc khudn c6 do chinh xac va dd bén kich thude cao hon céc kieu dic khac,
ddng thoi co bé mit dac nhin, min, dep va it can gia cong hon.

Hon nita tir dac khudn khéng chi duge dung dé chi phuong phap dac ma con dé chi
cac san pham duoc 1am bang phuong phap nay. Thuat ngir chi cic phuong phap diic khac
nhau giira cic nudc Anh va My duogc trinh bay trong bang. O cic nude Anh duc khuén,
duc 4p suét thap va dic khuon duoc goi chung 1a dtic khudn

Bang 2.1. Tén goi cac phwong phap duc o tung nudc

Nhat Ban My Anh

Duc cat Duc cat brc cat

Duc khuon buc khuon vinh vién | Pac khuon trong luc
Duc 4p sudt thap | Puc ap suét thap Puc 4p suét thap
Puc san Pic san Duc ap luc

2.1.2. Phwong phdp sin xudt khuén dic

Khuén duge sir dung trong diic khudn dugce tao thanh tir it nhat 2 thanh phan khuon dé
c6 thé 14y khuon duc ra. Mot cai goi 1 khudn ¢b dinh va cai con lai 1a khuén di dong, day
13 tAm cb dinh va tAm di dong ctia may dc khuon. N6 duge gin vao mot bang diéu khién,
trong mot chu ky duc khuon di dong trude tién duoc di chuyén bang may duc khuén, sau
d6 duoc lap rap bang khuon cd dinh va duoc siét chat. Tiép theo kim loai néng chay dugc
ép vao khuon va sau khi qué trinh hoa ran hoan tat, khuon di dong s& di chuyén dé mo
khuon va thao khuén dtic. Sau d6 khudn duge phi mot chit giai phong va chu ky tiép theo
bat dau. Ptic khudn c6 nhiéu loai tir cdu triic don gian dén cau trac phire tap bao gdm 16

~

ve

Dtic khudn cé ndng suat cao nhat trong s6 cac phuong phap san xuat vat dic kim loai
mau va mot khudn c6 thé dugc stir dung nhi€u lan tir hang chuc dén hang tram nghin lan.
Diéu nay trai nguoc hoan toan véi dic cat, doi hoi mot khuon cat méi cho mdi lan duc.
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Dtc khuon su dung khuon thép thay vi khuon cét co toc do san xuat cham hon nhi€u so

v6i duc khuon, quy trinh san xuét duc kém chinh x4c hon so véi duc khuén
Duc 4p luc: Mot phuong phap duc bao gdm viée tao ap suét cho kim loai néng chay
vao khudn chinh x4c dé tao ra vat dac c¢6 d6 chinh xac cao, chét lugng cao voi sb luong
16n & chu ky cao. N6 ciing dé cip dén cac san pham dugc duc bang phuong phap nay
Khuon kim loai: Khudn kim loai dé lam khuon diic

Duc khudén: Mot phuong phap san xuét vt dic bang cach d6 kim loai néng chay vao

khuon trong khi quyén ma khong can ap dung ap suét dic biét

thothol, v v,

A
Vit ligu tra lgd
Tai che vat lidu

may duec

Khiudm

sar phm doe
P o D, G e

Hinh 2.1. Quy trinh san xudt khuén diic

May dac khuon: May dugc trang bi bd phan kep khudn dé dong md khudn, bd
phan phun dé tao ap suat cho kim loai néng chay vao khudn va thiét bi day san pham ra

khoi khuén ciing nhu thiét bj thity luc dé van hanh va diéu khién cac bo phan nay.

2.1.3. So sanh giita duc ap lwc va cac phwong phdp duc khdac nhau.
Brc ap luc 1a mot phuwong phap san xuat dugc phat trién dé khic phuc cac han ché cua
cac phuong phap duc khac. Nho do, n6 vuot trdi vé mit kinh té va chirc ning so véi duc

cat va duc khuon kim loai (bao gom ca dac ap suat thap).
Cu thé, duc ap luc c6 cac uu diém ndi bat sau:
o Thoi gian chu ky ngan, ddm bdo nang suat cao.

« Bé mit vat dtic nhin va d chinh xac kich thuéc cao, giup giam cong doan gia cong

sau duc.

« Tbc @6 dién day cao, cho phép tao ra cac chi tiét c6 thanh mong va trong lugng nhe

hon.
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Maic du dac ap luc c¢6 nhiéu wu di€ém, no6 cling ton tai mot sO nhugc di€m so voi cac

phuong phéap duc khac, ching han nhu kho xir Iy nhiét, khé san xut cac san phidm c6 hinh

dang undercut (goc 16m), va kho duc cac kim loai c6 diém noéng chay cao.

Bang 2.2. So sanh phwong phap duc ap luc va phwong phap duc cat

Uu diém cua viéc dac ap luc

Uu diém cua dutc cat

1. C6 thé duc & chu ky cao

2. C6 thé tiét kiém lao dong

3. Khéng yéu cau xir 1y thir cap nhiéu
4. Co thé dic duoce sd luong nhiéu trén mot
khudn

5. C6 thé duc duoc cac chi tiét co thanh
mong

6. Co thé dat duoc do chinh xac cao

7. Bé mit dic min

8. Phu kién rat dé& st dung

9. Vat liéu c6 thé duoc tai sir dung

1. Kinh té cho san xuét s luong nho

2. C6 thé dé dang tao hinh dang undercut
3. Ban c6 thé lam duoc nhimng diéu 16n lao
4. Sit va thép kho duc bang phuong phap
duc khuon, dic cat ¢ thé duc duoc

5. D& han
6. Thoi gian nguyén mau ngan

Bang 2.3. So sanh phwong phap diic ap lyc va phwong phap diic khuon kim logi (bao gom dic dp
suat thap)

Uu diém cua viéc dac ap luc

Uu diém cua dic khuon kim loai

1. C6 thé duc & chu ky cao

2. C6 thé tiét kiém lao dong

3. Puc khuon thuong ré hon trén mdi don
gia

4. C6 thé dat duoc do chinh x4c cao

5. Co thé duc duoc cac bo phan c6 thanh
mong

6. Bé mit dic min

7. D& dang thao 15i

8. Vat liéu c6 thé tai str dung

1. Cau trac khudn don gian va chi phi
khuon thap

2. Nhiéu loai hop kim dugc st dung

3. Khong khi cudn vao twong doi it
4. Dé dang xur ly nhiét va han

2.2. Hop kim diac khuon
2.2.1. Téng quan

Tiéu chuan JIS phan biét gitta tiéu chuan kim loai (danh cho nguyén liéu) va tiéu chuan

san pham (danh cho vat duc). Do trong qué trinh ndu chay, thanh phan héa hoc c6 thé thay

do1 (tang hodc giam), pham vi thanh phan cua tiéu chuan kim loai co ban va tiéu chuan

san pham c6 su khac biét.
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Phén loai hop kim nhém duc theo tiéu chuan JIS

o Phéi hop kim nhém dé duc (ky hiéu JIS: AD).

o Hop kim nhém dé duc ap luc (ky hiéu JIS: ADC).

Tiéu chuén JIS cho hop kim nhém

Bang thé hién mot doan trich vé hop kim nhoém dé dtc 4p luc theo quy dinh cua JIS.

Niam 2000, cac tiéu chuan vé hop kim nhom dé dac ap luc di duoc sira doi dang ké dé

phu hop véi tiéu chuan hop kim ISO. Pén nam 2006, tiéu chuin ISO dugc diéu chinh

thém dé phan biét rd rang hon giita hop kim tuan thu ISO va hop kim JIS thong thudng.

Ky hiéu hop kim tuwong thich da duoc thay dbi: 9 loai hop kim 1a hop kim JIS thong

thuong, va 11 loai hi¢n nay tuan thu ti€u chuan ISO.

Bdng 2.4. Thanh phan héa hoc ciia hop kim nhém dic (JIS H5302 (2006)) (Khoi lwvong %)

JIS H5302 (2006)
Kitié Thanh phén hoa hoc (khoi hrong %)

i Cu Si Mg In Fe Mn Cr Ni Sn Pb Ti Al

1.0 tr¢ 0,3 hogc it [0,5 hodc it |1,3 hodc it [0,3 hodc | ___ 0,5 hodic | 0,1 hodc |0,2 hodc it |0,3 hodc it | phin
ADCI . 11,0~13,0 ’ ) o
xuong hon hon hon hon thon | fthon hon hon | conlai
ADC3 0,? hoac 90~110| 04~06 0,5hodc it 1,3 hode it |03 hodcft| O,? hodc O,’l hodc 0,1,5 hoac (0,3 hoac it p‘han .
it hon hon hon hon it hon it hon it hon hon con lai
ADC6 0,’1 hodc I,OA’tror 2540 0,4 hogc 1t 10,8 hodc it 04~06| — 0,} hodc 0,} hodc {0,1 hodc ft |0,2 hodc it p‘han'
it hon xuong hon hon thon | tthon hon hon | conlai
ADCI0 20~40 | 75~95 0,3 hodc it 1.0gtr0 1,3 hodc tt {0,5 hodc it . 0,? hodc O,? hoac 0,2 hodc 1t |0,3 hodc 1t p‘han .
hon xuong hon hon it hon it hon hon hon con lai
ADCI2 15~35 9,6~ 120 0,3 hodc it l.OAtro 1,3 hodc it {0,5 hode it | 0,? hoac 0,2 hodc (0,2 hodc it 0,3 hodc it p‘han '
hon xuong hon hon it hon it hon hon hon con lai
ADCI4 40~50 |160~ 180|045 ~0.65 1,5hodc it |1,3 hoac t 0,5 hodc it | 0,% hodc O,% hodc (0,2 hodc it [0,3 hodc it p‘han.
hon hon hon it hon it hon hon hon con lai

Yéu ciu ddi véi hep kim dic ap luc

bé dap tng cac yéu cau cua phuong phap dac ap luc, hop kim can c6 céc dac tinh sau:

1. Kha ning dac tt:

o Tinh luu dong cta kim loai ndong chdy trong khudn cao, cho phép tao ra cac hinh

dang phurc tap voi1 dd chinh xéc tuyét voi.

o B& mat vat duc sach, khong c6 khuyét tat nhu khoang co ngét hay vét nirt dic.

2. It gay hu hai khuon:

o Nhi¢t do dtc thap, gidm thiéu hi¢n tugng x61 mon hodc an mon khudn.

SVTH: Nguyén Dai Thing — Nguyén Céng Hoang Tu
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

3. Tinh chat co Iy va hoa hoc vuot troi:

o C6 dd bén cao va kha nang chong an mon tot.

4. Kha ning gia cong va xtr Iy bé mat tot:

o Chong mai mon hiéu qua, dé gia cong va xur 1y bé mat.

2.2.2. Hop kim nhom
2.2.2.1. Tong quan

Hop kim nhom c6 mat do thip va cuong do riéng cao (ty s giira cudng do va mat do),

gitp giam trong luong san pham mot cach hiéu qua. Ngoai ra, hop kim nhom con c6 cac

dic tinh ndi bat nhu:

Tinh dan nhiét va dan dién tdt.

Khong ¢6 tr tinh.

Kha nang chong an mon cao.

Nho céc tinh chat vu viét nay, hop kim nhém duoc ing dung rong rii trong nhiéu linh

vuc.

2.2.2.2. Puc ap lyc hgp kim nhom

Céc trich doan vé phoi hop kim nhém dé duc ap luc dugc thé hién trong Béang

Bdng 2.5. Thanh phan hod hoc ciia phéi hop kim nhém dimg dé diic ap lec (khoi heong %)

_ Thanh phan hoa hoe (ki krang %)
ihiéu .
L e Si Mg Zn | Fe() | Mo | Cr| Ni Sn Pb Ti Al
1 5 . 7 o o w 9 7 v A \
AD LI [ ,()Atror 10~130 0,3 hoac it O,§ hodc 06~ 10 0,} hodc _ O,é hodc 0,'1 hodc 0,2 hodc it 0,%0 hodc | phan Fon
xuong hon it hon it hon thon | thon | hon it hon lai
0,6 hoac it 0,5 hod 0,3 hod 0,5 hodc | 0,1 hodc [0,15 hodc |0,30 hodc | phén ¢
AD3L | 1 [ P 00 110j0ds~ 064 T P og~ 1| T [ | T T IOREY T TOREI T RS PTROR
hon it hon it hon thon | ithon | tthon | ithon lai
AD61 | 0,1 hodc it{ 1,0 hoac it 2640 0,'4 hodc 0,§ hodc 04~ 06— 0,'1 hodc 0,'1 hodc |0,1 hodc it|0,2 hoz_icﬁphz‘in.cbn
hon hon thon | ithon thon | fthon hon hon lai
hoge | 1,0 trd hod hodic | 0,2 hodic 0,2 hodc it{0,30 hodc | phan co
ADIL | 1 | 15~35]96~120 0,3 hodc it ,Ogtro 06~ 10 0,? odc| 0,? 04c 0,' o0dc |0,2 hodc it 0,%0 03c | p an.con
hon Xuong it hon thon | ithon | hon it hon lai
1,5 hoa 0,5 hod 0,3 hodc | 0,3 hodc [0,2 hodc t{0,30 hodc | phén co
ADTAT | 1 [40~50 160~ 1800050 ~0,65 2 0 (0,6~ 1,0| 0 0% [=mm | 77 108 B0 HORE 2 TORETITLT TORE PR €O
it hon it hon fthon | fthon hon it hon lai

Trudc day, phoi hgp kim nhém duge phan loai thanh phdi méi va phoi tai ché. Tuy

nhién, hién nay ching dugc phan loai theo do tinh khiét:

« D) tinh khiét loai 1: C6 luong tap chat cho phép 16n hon so voi do tinh khiét loai 2.

SVTH: Nguyén Dai Thing — Nguyén Céng Hoang Tu
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

Trong qué trinh nau chay, mot s nguyén td co thé bi thay doi:

« Magié (Mg): D& bj tiéu hao do qué trinh oxy héa trong luc ndu chay. Do d6, dbi véi
cac hop kim Al-Mg nhu AD5, AD6, va hop kim Al-Si siéu phd bién nhu AD14, gi6i han
dudi cia tiéu chuan kim loai dugc dit cao hon mot chat so véi tiéu chuén san phém.

« Sét (Fe): C6 xu hudng ting trong qua trinh niu chay va gitr trong ndi ndu kim loai.
Vi viy, gidi han trén cua ti€u chuan kim loai duoc dat thép hon so v6i1 gi61 han trén cua
tiéu chuén san pham.

2.2.2.3. Pic tinh cwong do
Bdng 2.6.Tinh chat co' Iy ciia nhém diic

ADC1 |ADC3 |ADC5 |ADC6 |ADCI0 [ADCI2 |ADC14

(Tinh chét vat Iy)

Ti trong (10°kg/m’) 2.65 2.63 2.57 2.65 2.71 2.68 2.73

Nhiét dung riéng (kJ/kg/"C) 0.96 0.96 0.96 — 0.96 0.96

Pham vi nhiét d dong dac (°C) 573~582 | 557~596 | 534~639 | 598~640 | 537~593 | 515~582 | 507~648

Hé sb gian n6 tuyén tinh  (10°°/°C) 21,4 22,0 25,0 25,5 21,8 21,0 18,0

(293 ~473K)

D¢ dan nhiét (J/e/s/°C) 1.21 1.13 0.96 1.38 0.96 0.96 1.34

Annhiét dongdic  (kJ/kg) — — — — 394.8 394.8 —

(Pac tinh co hoc)

Do bén kéo (MPa) 290 320 310 280 320 310 320

Gi6i han chay 0,2% (MPa) 130 170 190 —_ 160 150 250

Do gidn dai (%) 35 3.5 5,0 10,0 3.5 35 1>

Gié trj tac dong (N.m/em’) 7.9 14.4 20.2 31.6 8.5 8.1 3.8

Bdng 2.7. Tinh chdt co hoc ciia san pham diic nhom
Kiém tra d6 bén kéo Kiém tra d6 cing
Kihi€u | Po bénkéo (MPa) Gioi han kéo Do gidn dai (%) H.B HRB
Thyc thé | ASTM | Thuc thé | ASTM | Thuc thé | ASTM | Thuc thé | ASTM | Thuc thé

ADC1 250 290 172 130 1,7 3,5 71,2 72 36,2
ADC3 279 320 179 170 2,7 3,5 71,4 76 36,7
ADC5 | (213,0) 310 (145,0) 190 - 5,0 (66,4) 74 (30,1)
ADC6 266 280 172 - 6,4 10,0 64,7 67 27,3
ADC10 241 320 157 160 1,5 3,5 73,6 83 39,4
ADC12 228 310 154 150 1,4 3,5 74,1 86 40,0
ADC14 193 320 188 250 0,5 <1 76,8 108 43,1
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

2.3. Khuon kim loai
2.3.1. Téng quan

Duc 4p luc bao gdm ba yéu t chinh: vat liéu hop kim, may duc ap luc va khuén. Trong
d6, khuon dong vai trd nén tang va 1a yéu té quan trong quyét dinh chat luong san pham

cling nhu nang suat cia qua trinh dac ap luc.

Chat lugng ché tao khudn c6 anh hudong 16n dén chat lugng va nang suat cia san pham
dtc. Vi vay, khi san xuat khuon, cac ky su va cong nhan trong nha may can xem xét k¥
ludng nhicu khia canh khac nhau dé thiét ké va ché tao ra khuon t61 uu, ddm bao san pham

dat chat luong cao nhat.
Yéu ciu d6i véi khudn dic ap luc
Khuén dtc ap luc can dap tmg hai chirc ning chinh:
1. Chire nang tao hinh:

o Pam bao kha ning dién day kim loai néng chay vao khuén va kha ning théo

khuén dé dang, nham dat duoc hinh dang san phém c06 do chinh xac cao.
2. Chitc ning trao ddi nhiét:

o Pap ung yéu cau hoa ran kim loai nong chay trong thoi gian ngin, dong thoi

duy tri sy cdn bang nhiét d6 ctia khuén.

o Thiét ké hé thong 1am mat bén trong khuon dong vai tro rat quan trong dé kiém
soat nhi¢t do hiéu qua.
2.3.2. Céu tgo ciia khuén
Khuon thudng duge chia thanh hai phan chinh:
« Khuén c6 dinh: Phan khuon duoc gin cb dinh trén méy duc.

« Khuén di dong: Phan khuon c6 thé di chuyén dé mé va dong khuén trong quéa

trinh duc.

bé thuc hi¢n cac chuyén dong phurc tap nhu kéo 161, cac co cau sau thuong dugc su

dung: chdt nghiéng, bo kéo 16i, cam, thanh riang va banh ring
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

O
T \\iE-@[T]

Hinh 2.2. Khuén di déng va khuén cé dinh

Bdng 2.8. Tén tirng chi tiét trong khudn

I [Khuondidone | 9 |Guade Raks " B;cd’mmgfz‘mday 22 (Thanh g oo 30 c;nggachmhm

2 [Core 10 {Skeve duong va ong kit chot dan hwong| 23 |Truckhdpnor | 31| Tam gin cong tac hanh trnh
3 [Kbudncodih | 11{Skeve im 17|Nit chin tam diy 24 [Khap noi 2|c

4 [Caviy 12 (Chat hoi 18 [Miéng dém 25 |Tamkéo shder | 33 L. thong hos

S|chatdic | 13(Chot ddysim pham | 19]Tim diy 26 [Xy boh thiy kre

6 (Slider 14/Chot danhuong | 20{Chot xién 27 (G d thietbi treo

7 [Locking bhck |14Bacdinbudng | [ Ong kit chot din hucng | 28 Tam thictbi nang

§ |Stderbase | 15{Tru dor(support pilr) |~ [Vong dicu choh 29 |True thEt b ing

2.3.3. Chikc ndng tirng chi tiét

Khudn hai tim: Khuén c6 két cau thong thudng, kénh dan va san pham cung nam trong
khoang m¢& mat phan khuon

TAm kep truwée: TAm nay co chire ning dung dé kep vao phan cb dinh cua thanh may
Tam kep sau: TAm nay c6 chirc ning ding dé kep vao phan cb dinh cta thanh may

Bac din hwéng: Puoc gia cong chinh xac cung véi chdt dan huéng giup chét din hudng
dé dang di chuyén va dinh vi

Chét din hwéng: gitp 2 phan cia khudn duoc dinh chinh x4c trong subt qua trinh dong

khuon

Vong dinh vi: Chi tiét nay dung dé dinh vi khudn véi thanh mdy, né giap cho dau phun
ctia may ép duoc dinh vi chinh x4c véi vi tri twong tmg cua bac cudng phun. Chi tiét nay
c6 dang vong tron va nho cao hon mit trén ctia tAm kep trude dé dat vao mot 16 twong
ung trén thanh may
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

1) Hé théng tao hinh (Molding System)

Cavity (1ong khudn): Tao hinh bé mit ngoai va trong ctia san phdm

Core (16i khudn): Tao hinh bé mit ngoai va trong cia san pham.

Insert (chén): Thay thé hodc gia ¢b cac phan d& mon.

Muc dich cta viéc ghép chét san pham, Insert, D& gia cong, Dé thay thé, stra chita.
Slider (chét trugt): Tao cac chi tiét phirc tap nhu 16 bén hodc undercut.

Insert pins (chét chén): Tao 16 hodc rdnh nho trong san pham.

2) H¢ thong dé khudn (Mold Base System)

TAm c6 dinh (Fixed mold base plate): Gin vao phan tinh ctia may duc.
Tam di dong (Moving mold base plate): Gin vio phan di dong ctia may dic.

Tam d& (Support plate): HO tro va dinh vi cac bo phan khac trong khuon. Tam
nay ndi véi 16i day cuia may ép, nd c6 chirc nang day hé thong pin day qua do gian
tiép 16i san pham ra ngoai

3) Hé thong day (Ejection System)

Chét day (Ejector pins): Pay san pham ra khoi khuon sau khi ngudi.
Tam giir chot diy (Ejector retainer plate): Giir chot day ¢ vi tri ¢6 dinh.
TAm day (Ejector plate): Truyén luc tir co ciu day dén chét day.

Lo xo hoi (Return spring): Pua chdt day trd lai vi tri ban dau.

4) H¢ thong din dong (Runner System)

Céng rot (Sprue): Pua kim loai 16ng ttr voi phun vao khuon.
Kénh din (Runner): Din kim loai long dén cac khoang khuén.

Cong vao (Gate): Diéu chinh toc do va hudng dong chay vao khoang khuédn.

5) Hé thong thoat khi va tran (Venting & Overflow System)

Ranh thoat khi (Venting slots): Giai phong khi va hoi trong qua trinh duc.

Réanh tran (Overflow slots): Thu hut tap chat va kim loai du thira, cai thién chat
luong san pham.

Chét thoat khi (Vent plugs): Ho trg thoat khi & cac ving sau hodc kho tiép can.

6) H¢ thong 1am mit (Cooling System)
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic

« Kénh 1am mat (Cooling channels): Dan nuéc hoic dau dé 1am mat khuon, kiém
soat nhiét d va giam thoi gian chu ky
7) Cac b phan khac
« Chét dinh vi (Guide pins): Pam béo hai nira khuon déng mé chinh xAc.
« Chét nghiéng (Inclined guide posts): Hd trg co cu trurgt va rat 15i.

o Ném (Wedge block): Chéng lai ap luc trong qua trinh duc, git slider ¢ vi tri )
dinh
« Chdt hdi vé: Dan huéng cum tdm kep va tam day di chuyén theo mot duong thang
tinh tién nham gitr cho chiing khong trugt ra ngoai va bao vé dan pin day khong bi
cong trong qua trinh day san pham va lui vé.
2.3.4. Phan logi khuén theo may duc khuon
Chting dugc phan loai thanh céac loai sau tuy thudc vao may dac khudn dugce st dung,

nhung chung dugc dac trung bdi cac hinh dang khéac nhau ctia voi phun va b chia dong.

(1) Khuén cho may budng néng

Hinh 2.3. Khuén cho mdy buong néng
(2) Khuén cho may budng lanh

a) Khuon cho may dic khudn kep ngang phun
ngang

Hinh 2.4. Khuon cho may diic khuoén kep
ngang phun ngang
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

b) Khuén cho may dac khudén kep ngang phun
thang dung

Hinh 2.5. Khuon cho may dic khuon
kep ngang phun thang dung

¢) Khuon cho may duc khudn kep dung phun
thang dung

Hinh 2.6. Khuon gho may duc khuon
kep ditng phun thang dung
2.3.5. Vit li¢u lam khuon
2.3.5.1. Vat liéu
Bang 2.9 trinh bay cac vat liéu cho timg chi tiét trong khudn theo tiéu chuan JIS.
Thép hop kim loai 18Ni 1a vat liéu ¢6 do cung cao 50~54 HRC thu dugc béng
cach nhiét luyén mot vat liéu (d6 cirng 30+2 HRC) da dugc xur 1y bé“mg dung dich va xt
1y 4 & nhiét d6 480~510°C. Vit liéu nay c6 do bén twong tu nhu cua SKD6, 61 (d6 ciing
44~46 HRC) nhung do gia thanh cao nén n6 chu yéu duoc sir dung cho cac 16i nho va

chot lﬁi,déng thoi cling dugc sir dung dé 1am khuon.

Badng 2.9. Vi du vé vat liéu duoc sir dung trong khuon diic

Phan loai
Céc ticu chuan JIS fén | Hop kimsir | Ténvétliéu Tidu chudn JIS
Phin duoc sir dung quan dung
FCD 450-500-600 |JIS G 5502 San pham gang than chi hinh cau
Hop kim  |SC450,480 JIS G 5501 San pham dic thép cacbon
mhom  |SCCIM1,3 JIS G 5111 San pham dtc thép hop kim thip
Khuon chinh JISB5101 S45C,850C,S55C  |JIS G 4051 Thép cacbon cho két cau miy
Hop kimkém SCM 435,440 JIS G 4053 Thé}) m?lypden CI‘OII.l
SKT3 JIS G 4404 Thép cong cu hop kim
SKD6,61 JIS G 4404 Thép cong cu hop kim
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

Hop kim  |SKD6,61 JIS G 4404 Thép cong cu hop kim
N1 A e 1 nhom  [Maraging steel (Thép ket cau 18Ni)
Lo khug;’;k’”hm SKD6,61 J1S G 4404 Thép cong cu hop kim
Hop kimkeém |SK T3 JIS G 4404 Thép cong cu hop kim
SCM 435,440 JIS G 4053 Thép molypden crom
Chét din hréng éng SKS2,3 JIS G 4404 Th,ép iéng cu hop k'lm
16t chét din hudng JISB5102 SK105,95,85 JIS G 4401 Thép cong cu hgp kim
cho khuon SCM 435,440 JIS G 4053 Thép molypden crom
SuJ2 JIS G 4805 Thép chiu lyc crom cacbon cao
SKD6,61 JIS G 4404 Thép cong cu hop kim
Pin dim,chdt day 1ISB 5103 SKS2,3 JIS G 4404 Thép cong cu hop kim
khudn SKH2 JIS G 4403 Thép cong cu toc d¢ cao
SACM645 JIS G 4053 Thép molypden crom
SK 102,105,95,85 [JIS G 4401 Thép cdng cu hop kim
Pin hoi JISB 5104 SKS2,3 JIS G 4404 Thép cong cy hgp kim
SUJ2 JIS G 4051 Thép cacbon cho két chu may
A S35C,S40C,S45C  |JIS G 4805 Thép chiu lyc crom cacbon cao
Vo khuon Y .
FC250 JIS G 5501 Sén pham gang xdm
Timdin S55C JIS G 4051 Thép cacbon cho két céu rpéty
S5330,SS400 JIS G 3101 Thép cudn ding cho két cau chung

Ung dung trong khudn dic ap luc
Hau hét cac 15i (core) va khoang duc (cavity) ctia khudn duc ap luc hop kim nhom va

kém duoc ché tao tir vat liéu: SKD6, SKD61 hoic cac loai thép cai tién tir chung.

2.3.5.2. Pic tinh chat lwgng
Bang 2.10. Thanh phdn héa hoc ciia thép SKD6 va SKD61

Kihigu Thinh phin hoa hoe

MR T ] P s N o] W W] V]G
0,05 hojc {0,03 hojc | 0,02 hoc
thon | fthn | ifhon
0,03 hodc |0,02 hodc

SKDel {0,35~042 10.80~1,20 10,25~050 | ", , — 480~550 [L00~150 | = {08011 | —
thon | thon

SKD6 {0,32~042 10,08~1,20 = U30~530 (LO0~30 | = (030050 | —

2.4. May duc khuén
2.4.1. Tong quan

Céu tao co ban ciia may diic khudn bao gdm phan kep khuon dé kep khuon, phan phun
dé ép kim loai néng chay vao khudn va phan dun dé dun san pham da dong dic ra khoi
khuon. May dac khuon duge chia thanh may budng néng va may budng lanh tuy theo loai

phan phun, sau d6 duoc chia thanh loai ngang va loai doc tily theo ciu triic ctia phan kep
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khuon, nhung ca 2 déu chii yéu duoc din dong bang ap suét thuy luc, bang thiét bi diéu
khién dién.
2.4.2. Cac logi may duc khuon
Khi chia theo hudng, chung c6 thé duoc chia thanh may duc khudn ngang va may duc

khuon doc, va theo chirc nang ctia b phan phun chiing c6 thé dugc chia thanh may duc
khuon budng nong va méy dic khudén budng lanh.

May duc khuon budng nong duoge st dung dé duc khudn hop kim k&m, hop kim magie,
hop kim thiéc va hop kim chi, con may duc khuon buéng lanh dugc sur dung dé dac khuon

hop kim nhom, hop kim k&m, hop kim magie va hop kim dong.

Hinh 2.7. Chi tiét trong mdy diic khudn

Bdng 2.11. Tén chi tiét trong may diic khuén

Stt Tén goi Stt Tén goi Stt Tén goi
1 | TAm cb dinh 11 |Ranhchit T 21 | Thanh pit tong
, 7 Khung may (than i

2 | Tam di chuyén 12 | may) 22 | Pau pit tong

3 | Bé lién két ¢b dinh | 13 | Pong co dién 23 | Tay 4o (shot sleeve)
4 | Thanh gidng 14 | Bom thuy lyc 24 | Xy lanh dun

5 | Pai bc thanh gidng | 15 | Ray truot di dong 25 | Khuon tinh

Thanh gilt xylanh
6 | Xy lanh kep khuon | 16 | phun 26 | Khuoén dong
7 | Tay khuyu 17 | Xy lanh phun 27 | Thanh dun
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Thanh khuyu (lién 7
8 | két) 18 | BO tich &p 28 | Pin dun(pin day)
9 | Chdt lién két 19 | Thanh pit tong phun | 29 | Thanh dan hudng
10 | Bac lién két 20 | Khop nbi 30 | Chan truot

Luuy: So dd thé hién tén goi va khong thé hién tiéu chuén vé hinh dang, cau tric
2.4.3. May diic khuén buong lanh
2.4.3.1. Thiét bi kep khudn

Chtc ning yéu cau cua bd phan kep khudn ctua may dic ap luc 1a giit khudn voi luc
kep 16n, dam bao khuon khong bi mé do luc mé khuon sinh ra trong qua trinh phun kim
loai.

(1) Co ciu chuyén doi

Hinh 2.8. Co cdu chuyén doi

V& cach sap xép co ché chuyén ddi co ba loai: chuyén ddi doc, chuyén dbi trai va phai,
chuyén d6i 4 diém, nhung chung t6i dd 4p dung chuyén déi doc, diéu nay lam cho viéc
gin thanh day that d& dang va 1a dong chinh trong cac thiét ké hién nay.

May duc ap luc c¢6 co cau chuyén dbi can c6 thiét bi diéu chinh do day khuon dé didu
chinh d6 day khuon khi d6 day khuén thay doi, néu thay khuon thuong xuyén thi sir dung
thiét bi diéu chinh d6 day khuon ty dong.

Thiét bi diéu chinh d6 day khuon ty dong 1a thiét bi sir dung dong co dién hoic dong
co thuy lyc dé xoay dai dc thanh giang va di chuyén toan bo thiét bi kep khuon theo do
day khuén. Bé xac dinh lyc kep tic dung 1én khudn, mot phuong phap phd bién 1a phat
hién va hién thi d6 gidn dai cta cac thanh gidng bang phuong phéap dién hodc déng hd do

nhu hinh dudi
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~ (2) Loai ddng ho do

T (1) Loai dién
Hinh 2.9. May do luc kep khuon
(2) Kep khuén ap suét thiap, dong mé khudn tdc do thap
Céc may duc gan day dang hudng t6i toc do chu ky cao, mé va dong khuén & tée do
cao,tuy nhién néu toan bd hanh trinh cta xy lanh kep khuon duoc di chuyén & toe d6 cao
s& gy ra van dé vé an toan lao dong va hu hong khuon va may dic khuon. Do d6 bang
cach giam mot phan tdc d6 va ap suat hanh trinh,chung ta c6 thé giai quyét duoc van dé

nay. Vi du vé chuyén d6i téc do va ap suat duoc thé hién trong hinh 5.15

Hinh 2.10. Qua trinh kep mo khuén

Nhu thé hién trong hinh khudn mé va dong & téc do cao khi bt diu van hanh va bang
cach giam toc d6 & nita sau ctia hanh trinh, tac dong 1én may duc khuon va khuén s& giam
bét. Ngoai ra ap suat thap trong qué trinh kep khudn tdc do thap gitip ngin ngira hu hong
khudn néu c6 vat la bén trong khuén. Mot ) may duc khuon cé churc nang cai dat thoi
gian cho phan tdc d6 thap, ap suét thap nay s& dimg may duc néu khong thé dat duoc vi
tri kep khuon 4p sudt cao di dat ngay ca sau thoi gian da cai dat do co su bat thuong. O

mot sO may duc khuon, &p suat cao dugc ap dung dé kich hoat co ché chuyén do6i. Ngoai
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ra mot sé may duc khudn co hé théng dong/mé khudn cham dé thay khuén va kiém tra
van hanh tha cong.
2.4.3.2. Thiét bi phun

Ké tir khi may duc khudn budng lanh ngang tré thanh xu hudng cha dao, nhitng doi
moi chi yéu tap trung vao co ché phun ngay cé trong cac may diic khudn hién dai,co thé
n6i co ché phun 14 co ché quan trong nhat quyét dinh chat lugng san pham.

Khong qua 10i khi n6i rang hiéu suat ciia may dac khuon duoc xac dinh boi chirc ning
clia co ciu phun va nhiéu co ché khac nhau dugc ché tao.

Piéu kién phun c6 thé dugc thiét 1ap bang cach sir dung loai ting ap suat diéu khién

ap suat va loai tang ap suat diéu khién vi tri.

Hinh 2.11. Phwong phdp diéu khién diic khuén

2.4.3.3. B¢ tich liiy (b9 tich ap)

Bo tich lily 1a mot thiét b (thung chira) chira dy khi ni to ap suét cao va sir dung thoi
gian ngimg hoat dong trong mot chu ky ctia may duc khudn dé luu trir ning luong va chu
yéu duoc st dung dé dan dong xi lanh phun. Do d6 néu xtt Iy sai n6 co thé gay ra tham
hoa v61 strc tan phé 16n nén viéc san Xuét va xtr 1y n6 dugc quy dinh bdi Bao luat An toan
Khi ap suit cao, Pao luat An toan va stc khoe Cong nghiép ciing nhu Quy dinh An toan

Noi hoi va Binh chiu 4p lyec.
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Binh tich liy (tich ap) dung trong may duc khuon duoc sir dung & ap suat lam viéc tdi
da tir 0,98 MPa (10 kgf/cm?) trd 1én nén theo Pao luat an toan khi ap suét cao chung khong
chi 13 binh chira ap suit cao ma con dugc xép vao loai ap suit cao. Theo phan loai cong
sut xtr 1y, chi co s& kinh doanh phai thong bao hodc xin phép thong ddc tinh,tuy nhién
loai thiét bj dang tdi thi khong can
2.4.3.4. Thiét bi ép dun

Phan ¢ép dun 13 co ché ép dun cac san pham dic khudn tir khuén dugc san xuat theo
cac loai néu trong hinh

{ Loai dun thanh piston
’ Thuy luc ’
Co ché dun Tam ép dun loai di dong
Co (truc vit,...)
Hinh 2.12. Cdc logi co ché ép din

Loai dun thanh piston ¢6 mdt hinh tru gén vao mot truc 1an di dong va thanh piston

nhé ra khoi bé mit cua truc 1an di dong nhu trong hinh va phi hop cho cac may dic khuon

kep doc va khuon nho. Day 13 nhimng gi c6 thé thiy trong may dic.

Hinh 2.13. Kiéu din thanh piston

Loai tAm ép dun c6 thé di chuyén dugc 1a mot phuong phéap duoc sir dung trong nhiéu
may moéc va nhu trong hinh can piston duoc c¢d dinh vao mot tim ép c6 thé di chuyén
dugc va tim ép dun tao nén hinh tru s& chuyén dong,dé st dung phuong phap nay: mot la
két ndi truc tiép thanh ép dun véi tAm ép dun cua khuén duoc st dung va cach thir hai 1a

chi can ép ndé ma khong can két noi tryc tiép.
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Hinh 2.14. Thiét bi ép dun thiy liec
Loai tim can 14 phuong phap thuong dugc st dung dic biét 1a trong cac may duc
khuon nhé va nhu trén hinh mét tim (tdm can) dugc lap dit ¢ gitra 16 khuon va thanh dun
cta khuén duoc dit dua vao tAim nay. No duogc thiét ké dé ¢ép dun san phém

tam can

N o7 Y B v;-‘-': ?..
e B e . -

bBol thu
Hinh 2.15. Thiét bi ép dun thity liec dang tam cd
2.4.3.5. Thiét bi kéo 16i (core puller)
Thiét bi kéo 161 duoc lap dat dé di chuyén tru 15i (core puller) dugc tich hop sin trong
khuon.Thiét bi nay bao gdm mdt van van hanh xi lanh 15i
Cong két ndi day (bo kéo 161) cho cong tac gidi han phat hién viéc hoan thanh van hanh

xi lanh 16i duoc hién thi trong hinh
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Hinh 2.16. Thiét bj kéo 16i

2.5. Qua trinh dic khudn dic khuén budng lanh
2.5.1. Téng quan

Céc hoat dong duc doi hoi phai c6 kién thirc va quan li day du vi chiing c6 thé gay hu
hong khudn va anh huong dén an toan lao dong. Hinh duéi thé hién trinh ty céng viée sir
dung may dac khudén budng lanh. Mot chu trinh dtic dién hinh bao gém 1am sach khuén,
str dung chat tach khuon, kep khuon, do, phun, bao dudng, mé khudn, ép dun va lay san
pham ra, c6 thé duoc thuc hién thu cong béi ngudi van hanh hodc lién tuc bang ty dong
hoa.

Trong qua trinh duc, tim va chuan héa cac diéu kién pht hop nhat & trang thai 6n dinh
vé nhiét d6 giit, nhiét d6 khuén, téc d6 phun, ap suat duc, timg dung chat tach khudn, thoi

gian chu ky, v.v. tir d6 tao ra cac ti€u chuan cong vi¢c dé quan 1y no tot

Hinh 2.17. Qua trinh duc khuon
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2.5.2. Cong viéc duc

Néu qua trinh duc thir thanh cong va qua trinh san xuat hang loat bit ddu, cong viéc s&
duge thue hién dya trén céc tiéu chuin cong viéc dugc tao ra trong qua trinh duc thu.
Ngoai ra khi bit dau san xuét hang loat can co su thao luin ddy du véi ngudi dung vé cac
khuyét tat bé mat vat dac, cac khuyét tat bé mat khac va do chinh xac hoan thién cling
nhu dit ra cac mau giéi han.

1) Lam sach khuoén

Trong qua trinh duc khudn néu xay ra xi kim loai néng chay trén bé mat khuén hoic
bé mat truot cua 161 kéo, diéu nay khong chi la gidm dd chinh x4c cta san phém ma con
gay hu hong khuon, vi vay hiy can than loai bd né mdi lan. Cac tinh hudng va nguyén
nhén can vé sinh nhu sau

(a) Xi kim loai néng chay trén toan b bé mit

Nguyén nhdn ctia viéc ndy c6 thé dugc chia thanh nguyén nhan do khudn gay ra va
nguyén nhan do may dac khuén gy ra. Nguyén nhan trudc ddy 1a do cac khiém khuyét
trong viéc can chinh cac bé mat phan chia khuon,dd chinh xac cua khudn kém (kich
thudc,dd song song,dd phéng,v.v.) do cuing khong du,bién dang nhiét,v.v. Nguyén nhan
thir 2 1a do luc kep khudn khong du hoac do co cau kep bi 16i

(b) Xi kim loai néng chay trén bé mit truet va tiép xic ciia 15i kéo

Diéu nay chu yéu 1a do khiém khuyét vé do chinh x4c cua khudén nhung ngay ca khi
khe hé phu hop khe ho sé trd nén rong hon do mon hodc 10m trong qua trinh stir dung. Su
xuét hién cta diéu nay s& anh hudng dén do chinh xac kich thude cua san pham.

(c) Tran (over flow) kim loai néng chay trong 16 thoat khi.

Néu 15 thoat khi nho va cong mong hién tuong tran s& dong lai trong khoang. Hon nita
néu bé mit hoan thién cua 15 thoat khi gd ghé kim loai ndng chay s& bam vao

(d) Du lwong chét tach khudn va chét bdi tron

Néu cin cua chat thao khudn hodc chit bdi tron duoc sir dung tich tu trong 16 thong hoi
hoic mot phan ctia khoang né sé& lam giam dang ké hiéu qua khir khi va 1am hong vé ngoai
clia san pham.

(e) Xi kim loai nong chay hay via duc.
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Néu khoang dugc hinh thanh boi nhiéu cavity, via duc s& dugc hinh thanh ¢ duong
ndi va néu lan dac tiép theo khong duogc loai bo hoan toan thi via dic s€ an sau vao mat
khuon. Luu y via bi xi con sot lai tren bé mat truot cua 15i rut ciing c6 thé gy ra hién
tugng nay.

Trong ca 2 trudng hop bién phap d6i phé co ban 1a xac dinh nguyén nhan xay ra
va loai bo sy xuit hién cia nd. Piéu quan trong la phai thiét ké mot khuon dé 1am sach.
Pay 1a yéu td quan trong nhat khi ty dong hoa. Hiy loai bé chiing mdi lan bang cach thoi
chung ra bang khong khi hodc dung dung cu nhu duc bang dong, cac thao tic ndy phai
duoc thuc hién nhanh chong ddng thoi phai can than dé khong lam hong bé mit khuon.

2) Ung dung chit tich khudn va chit boi tron

Chét tach khuon duoc sir dung dé ngan kim loai nong chay dinh vao khudn va cai thién
kha nang tach san pham ra khoi khuon. Chét tach khuon dugc chia 1am 2 loai: gdc dau va
loai hoa tan trong nudc.

Nén chon tat tach khuon tuy thudc vao san pham va thuong nén sir dung chat c6 ndng
d6, lwong va phuong phap st dung thich hop, dong thoi ap dung luong tdi thiéu can thiét
cho bé mit khudn cho mdi lan phun,tic nhan co thé gay ra cac khiém khuyét vé chat luong
nhu nép nhan, phong, rop.

Thao tac nay c6 thé duoc thuc hién bang tay hodc bang thiét bi phun tu dong,tw dong
ap dung va di chuyén ra vao két hop véi chu trinh dic.

Bdng 2.12. Cdc logi va c¢éng dung ciia chdt tach khudn

Céc loai | Chét pha lodng Su phét trién Su str dung

Dé}l thye vtdau khoing dau tong hophop |Chi yéu duge sir dung dé dic khuén
Dung méi hiru co chat polyme hop kim kém

(chi yeu b dau hoa)| 23 (1) va chit bdi trom rfin (bt nhomthan

K Pugc sir dung dé chong tich thu va xi Iy
chiv.v.)

chét thai

Déu dong vat/thyc Vaflt,dﬁu khoéng,déu téng \ N
p N 2 Pugc sir dung rong rdi va pho bien trong
3 )|hop;hop chat polymer,dau silicon,chat hoat

) duc khuon hop kim nhom
dong bé mdtnudc »
: : Co . . |Pugc sir dung khi c6 yéu cau dic bict vé
Nuge Nuge 4)1(3) va chat boi tron ran (than chiloaikhac) | . i . y L.
hi¢u tmg tach khudn va chong bo
5 )| Chat boi tron ran (graphite,boron Puoc sir dung dé dic dic bigt nhu dic
nitride,micatalc),chat phan tan,nudc dong chay va duc khuon ép
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Chat boi tron dugc bdi 1én cac bo phan truot nhu 16i kéo, chét day, chot hoi vi va chot
dan huéng, nhung khong gidng nhu chét tach khudn, n6 khéng can phai boi trong mdi lan
dac ma duoc boi bang chdi vao nhitng thdi diém thich hop. Luong boi tron duoc ap dung
cho dau c6 lién quan dén tudi tho ciia chip vi vay nén ap dung cho mdi lan duc. Luong
bdi tron duogc 4p dung phai duoc gitt & mirc toi thiéu can thiét,néu qua nhiéu chét bodi tron
tao ra khi va co thé tron vao kim loai nong chay. Diéu nay c6 thé gay ra cac khiém khuyét
vé chit luong. Thong thudng cac loai gbe dau duoc phi 1én bé mit chip nhé ra bén ngoai
6ng boc va cac loai hoa tan trong nudc duge phu 1én bé mit bén trong cua dng boc. Ngay
nay né duoc boi tron ty dong bang chét béi tron dau pit tong.

3) P6 va phun

Diéu quan trong 14 phai do lugng kim loai néng chay can thiét véi nhiét do duc it thay
d6i nhat c6 thé va can than dé tranh nhiém ban oxit. Ngay nay thiét bi cap kim loai nong
chay tu dong thuong dugc stir dung.

Nhiét 46 nong chay thay d6i tiy theo hinh dang do day thanh loai hop kim,v.v. ctia
san pham nhung cac gia tri dién hinh duoc trinh bay trong Bang 2.13.

Bang 2.13. Nhiét do nong chay hop kim nhom

Nhiét do nong chay
) ADC10,12 640 ~ 700°C
Nh‘f{?“mh‘-’p ADCS5,6 700 ~ 730°C
ADC 14 720 ~ 740°C

Puc ¢ nhiét do cao cho phép kim loai nong chay chay tot ngay ca trong trudng hop bé
mat duc c6 thanh méng, mac khac kha nang hép thu khi tdng 1én gay ra céac 16 kim vét 16m
& nhung ving c6 thanh day. Ngoai ra diéu nay s& day nhanh qua trinh hu hong ctia khudn,
cac san pham c6 thanh day thudng duoc duc & nhiét do twong dbi thip nhung néu nhiét
d6 qué thap bun s& hinh thanh ¢ day 10 giir gay ra cac vét cung.

Thong thuong nhiét 46 duc duoc kiém soat boi nhiét do nong chay vi vay nén dé kim
loai vao mudi rdi d6 vao 6ng boc cang sém cang tot trude khi phun.

Nhiét d6 ctia kim loai néng chay giam nhanh sau khi d6 vao mudi va nhiét do con giam
nhanh hon khi d6 vao dng boc. Trong trudng hop phun tay khi kim loai néng chay dugc
muc ra ngoai bang mudi, mot mang oxit trén bé mit kim loai néng chay dwgc hinh thanh.

Cao kim loai néng chay bang ddy mudi muc no6 ra tir mat sach va khi do6 vao ong boc hay
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gilt mudi cang gan cong phun cang tét. Néu ban d6 né tir trén cao xubng kim loai nong
chay s& phén tan va oxy hoa bang moi gi cling nén tranh diéu nay vi né cudn theo khong
khi va 1am giam nhiét 6. Néu luong phun qué cao hoic qua thap banh quy (biscuit) c6
thé mat nhiéu thoi gian dé dong lai hodc san pham c6 thé ¢6 cac 16 co ngét 16n do khong
du kim loai néng chay va s& xay ra luc can ma sat khong can thiét bén trong 6ng boc. Diéu
nay sé anh huong dén ap suat tac dung 1én kim loai néng chay vi vay diéu quan trong 1a
phai gitr lwong kim loai ndng chay duwgc phun & mirc pht hop va én dinh nhét c6 thé. Vi
vay t6t nhat nén chuan bi mot cai mudi co kich thudce phu hop. Néu vay phai thuc hién dé
duy tri tinh chinh xac cia né.

Sau khi qu4 trinh rét hoan tit qua trinh chuyén sang giai doan phun va co ché phun phé
bién nhat 14 hé théng phun hai giai doan voi téc do phun thap va toc d6 phun cao va hé
thng phun ba giai doan bao gém co ché ting ap suat.May c6 toc do pit tong an turong da
duoc dua vao sir dung thyc té va co cau phanh da dugc ting cudng dé ngan chin ap suat
ting vot trong qua trinh 1am day khoang,diéu quan trong 13 phai 1am viéc nhanh chéng
thuong xuyén va & toc do khong doi theo chu trinh tiéu chuan trong tai liéu tiéu chuan
cong viéc.Khi 1am viéc bang tay toc do s& co su khac biét tity theo tirng nguoi lao dong. Vi
vy ngay nay tu dong hoa da tro nén tat yéu dé dat dugc chit luong 6n dinh.

4) Bao dudng va mé khuon

Sau khi phun xong, hdy doi kim loai nong chay dong dac bén trong khoang trude khi
ldy san pham ra, nhung phai doi cho dén khi nhiét 6 dat dén nhiét d6 khong gay bién
dang hodc hu hong san pham, dy goi 1a dong ran va diéu nay va thoi gian nay goi 1a thoi
gian dong ran. Thoi gian dong ran thay do6i tuy thudc vao hinh dang kich thude do day
thanh,v.v. ctia san pham.

Néu thoi gian dong ran qué dai, luc co ngdt ctia qua trinh dong dic s& 1am tang luc kep
1én khuon, khién san pham tré nén long 1o va khé ép dun, néu qua ngan thi do bén nhiét
d6 cao cua san pham s& thip va san pham s& bi bién dang. Do dé can phai lam ngudi
khuon dén nhiét do vira dii va day ra cang sém cang tot sau khi phun. Nén cung cap du
kha ning lam mat, giit nhiét d6 gitt cang thip cang t6t va d6 mot luong kim loai nong
chay khong doi

Sau khi hét thoi gian dong dic da cai dat, khuon thuong duoc mé ty dong. Trong may

duc budng lanh, pit tong phun van chuyén dong vé phia trudce va ép banh quy vao khudn
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di dong. Luc nay néu phun qua nhiéu kim loai néng chay hodc néu éng boc ngoai c6 vét
xudc nghi€ém trong thi thao tac nay co thé khong dugc thuc hién tron tru va co thé van
con dong lai trong khuon ¢ dinh nén phai can than. Pic biét néu cho qua nhiéu kim loai
néng chay hoic thoi gian déng cling quéa ngan cac phan chua dong dic ctua banh quy c6
thé bi ket trong khuon. Phai can than khi mé ctia vi né c6 thé phan tan va gay bong vi vay
nén lap dit cira an toan.

5) Pun va diy san pham

Khi khuén di dong tro lai vi tri binh thudng san pham s& duoc ddy ra khoi khuén di
dong bang thiét bi ép dun. Ddi véi phuong phéap ép dun nhu di dé cap trong phan khuén,
ép dun thuy luc ¢ hoat dong nhe nhang va c6 thé dé dang lién két vai hoat dong 14y ra.
Pun can c6 hoat dong dot ngdt nén co ty 1€ bién dang san phém cao, nut va hu hong pin
day. Trong truong hop ép dun hai giai doan phai can than dé tranh san pham bi roi va bi
tréy xudc trur khi dat vat liéu dém phu hop hoac thao tac dugc thuc hién nhanh chong. San
pham duogc ép dun bang thiét bi ép dun, dugc Iy ra thi cong bang kim hodc diia. Trong
truong hop na néu pin ddy cim sau vao san pham s& kho thao ra va c6 thé bi cay ra, c6
thé khién san pham bi méo do d6 can diéu chinh do dai ctia chét day cho phu hop, dé tranh
nod an sau vao san phém. Sau khi san phém duoc léy ra no s€ duogc dat trén ban lam viéc
va trong thoi gian 1am ngudi sau 1an dbc tiép theo, viée ty kiém tra bé ngoai ciia nd sé
duoc thuc hién, sau d6 né duoc dit vao phuong tién van chuyén hodc dit trén mang hoic
bang tai va gii dén quy trinh tiép theo. Viéc ty kiém tra sau khi loai bo phai ludn duoc
thuc hién trong qua trinh dong ran dé tang tbc va on dinh chu trinh 1am viéc. Thuc hién
cong viéc duc hop 1i 6n dinh chat lwong va ting nang suat. Theo d6 tu dong hoa viéc nay
thong qua viéc sir dung cac thiét bi khai thac tu dong va robot cong nghiép da trd thanh

xu hudng chu dao.

2.6. Cac khuyét tat trong diic khudn
2.6.1. Khai niém co ban

Trong qué trinh ddc khuon kim loai néng chay di chuan bi duoc diic bang may duc
khuon va khuon theo cac diéu kién duc da dat ra. Vi vay diéu kién vat tu thiét bi nay phai
dap tmg diéu kién dé san xuat khudn duc c6 chat luong tot. Puong nhién dé ngan ngira
khuyét tat xay ra trong qua trinh san xut hang loat cac diéu kién thiét bi, vat liéu nay phai

duoc dap ung trong giai doan chuan bi trudc khi san xuét va san xuat thir. Tuy nhién trén
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thuc té c6 nhiéu truong hop khong phai nhu vy néu mot bo phan nao d6 ¢ van dé thi rat
c6 thé xay ra 16i. Nguyén nhan cia su cd ndy rat da dang va & mot sb truong hop. Trong
nhiéu trudng hop né thuong khong phai do mot nguyén nhan ma do su két hop cua nhiéu
nguyén nhan. Ngoai ra may dic, khuén, vat lidu va diéu kién duc déu c6 lién quan voi
nhau, b6 sung cho nhau. Vi vy né 1a can thiét dé tiép can cac 15i tir nhiéu goc do khac
nhau chir khong chi mot goc d6. Nhu duoc trinh bay trong bang nay hau hét cac 161 déu
c6 nhiéu nguyén nhan thuc té khi thuc hién cac bién phap ddi pho véi khuyét tat didu quan
trong la phai hiéu hién tugng khuyét tat, vi tri xay ra va ty 1¢ XUAt hién cang chi tiét cang
tdt can xem xét nhitng hang muc nao can thyuc hién: may duc, khuon, vat li¢u va diéu kién

duc. Pé lam duoc diéu nay diéu quan trong 13 phai thyc hién cac bién phap dya trén

nguyén tac thuong dugc nhic dén cua 3 thyuc té: hién truong, hi¢n vat va thuc té

Bang 2.14. Cdc logi va dac tinh khuyét tat

Phan loai Loai khiém Neuvén nhin
khuyét tat khuyét sy
Céc khuyeét tat vé
kich thudce do Xay ra do 161 khuon, thiét ké khuon, bao tri, ...
khudn gay ra
Khiém {f:ghulliqhil)u;r}éch Hinh dang duc khac nhau do kich thudc ¢ gitra bi
khuyét vé | 15i ' léch
kich thuée | Thoat khuon / Céc san pham khong dat kich thudc quy dinh do
thoat 161 khuon va 161 thoat ra ngoai do ap suat duc
Sur bidn dan Buc khuon bj bién dang do dong dic, co ngét nhiét
: ang hoac thoat khuon va mat di hinh dang da dinh trudc
Khong dién Kim loai nong chay dong dic lai ma khong lap day
(khéng du dién) | mét phan khoang
Duong kim loai Kim loai nong chay chay vao khoang khong tan
nong chay chay va xuat hién trén bé mat khuon dic
Pbm kim loai Ranh gi6i con lai khong c6 su hop nhat tai diém
néng chdy kim loai ndng chay ndi vdi nhau
Khuyét tat Céc vét nirt xay ra trong qua trinh diac khuon do co
bén ngoai | Vétnut ngot hoa ran, tach khuodn va chuyén dong cia khuén
trong qué trinh phun
L 1x Vét 1om xay ra trén bé mat vat dac do co ngot trong
Vét 1om s r L 1 . ,
qud trinh hda ran kim loai ndng chay
Phéng, rop Bé mat vat dic phé)ng 1én do khi chira trong vat dac
Vit xute Cac vét xude xuat hién trén bé mit khuon dic khi
vat dac dugc lay ra khoi khuén
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Vét xude khudn

Néu ban sir dung khuén c6 vét trdy xudc nhu 15 trén
bé mat khoang, hinh dang s€ dugc chuyén truc ti€p
1én bé mat

Vét xude do qua
nhiét

Khi sir dung khuén c6 vét niit (qué nhiét) trén bé
mat khoang duc vét nit 1a do hinh dang dugc truyén
truc tiép 1én bé mat vat dic

Ld thdi

Khéng khi, chat tach khuon va chat bdi tron bi méc
ket trong ong 16t, dwong dan va khoang. Cac 16 rong
duoc tao ra boi vat liéu khi hoa con sot lai bén trong
vat duc khuon

D0 x0p vi mo

Xbp duoc tao ra boi cac bong bong khi hydro hoa
tan trong kim loai nong chay tré nén qua bao hoa
trong qua trinh hda ran

Céc 156 hong ton tai bén trong khudn duc do su co

) Roco lai cua kim loai néng chay
IEIAlu}t/et tat R& khi Céc khoang siéu nho dang hang hoic x6p hinh
ch trohg thanh trén thanh day cua vat dtc
Kim loai néng chay dang hat phéan tan bén trong
, : : khoang nhanh chéng ngudi di va dong dac lai khi va
Boéng kim loai LA P pe s
. \ cham voi bé mat khudn va dugc bao quanh boi kim
néng chay . sk . A A st
loai nong chay ti€p theo c6 dang hinh cau ma khong
két hop vd1 nd. Do 1a mot loai bién cliing tach biét
Lép dong dic duoc tao ra bén trong 6ng phun bi pit
Lép lanh bi nut tong pha vo va quan quanh kim loai néng chay chay
vao khoang khuon.
x Céc tap chat xuat hién trong vat dic khuon co do
Diém ctiing . N x ey Loo1a \
Khuyét tat cung cao va can tré qua trinh cat thong thuong
vat lieu Vat duc khong co6 pham vi thanh phan héa hoc cu
o Chat li¢u kém thé. Ngoai ra nhitng thr dugc lam bang vat ki¢u
khac nhau
Khiém khuyét vé | Cac vat pham cé dac tinh vat ly va hoa hoc nhu do
tinh chat vat dan nhiét va kha nang chong an mon sai 1éch so véi
1y/hoa hoc gia tri quy dinh
Kha ning chiu 4p | Cac vat pham c6 ap suét ro ri hodc chay vao khi
luc kém tang &4p hodc gidm ap suat bén trong vat duc
, X Do bén co hoc Cac mat hang c6 d6 bén co hoc nhu do bén kéo do
Céc khiém K ix ree 12 DA ) o
B ; ém gian dai sai 1éch so voi1 céac gia tri duoc chi dinh
khuyét khac

Xir 1y kém

Céac mat hang ¢o kich thudc dugce xur 1y sai Iéch so
véi cac gia tri dugc chi dinh do 16i trong qua trinh
xtr Iy chiang han nhu d6 g4 gia cong va khuyét tat vé
kich thudc trong khudn duac

Su xuat hién kém
cua son hoac ma

Son va ma khong thé 1ap day cac khuyét tat bén
ngoai cua khudn duc
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\ : . | Cac mat hang c6 d6 day mang oxit anot, mau séic
Mang oxit anot bi o A A A \ . A .
13i khong dong déu tong mau sau khi nhudm, v.v. khac

v6i ti€u chuan
au khi xr 1y . Je A A AL 1oen PP ,
5 A Céc vét phong rop xuat hién khi vat duc tiép xtc
nhiét va han bi A AA AR 1y 1Al Tx

NI voi nhiét do cao trong qua trinh xur Iy nhiét, han v.v.

phoéng rop

2.6.2. Pinh nghia khuyét tgt ciia diic khuén

Khuyét tat cta dic khudn c6 nghia 1a san pham khéng dap tng cac thong sb k¥ thuat,
tiéu chuan 2161 han nhat dinh dugc dit ra cho mot san phém, vi vay néu dat tiéu chuan thi
d6 1a san pham pht hop con néu khong dat tiéu chuan thi d6 13 san pham bi 16i. Vi du:
ngay ca khi c6 16 phun kim loai néng chay 16n khuyét tat bén trong néu dat tiéu chuan vé

d6 bén thi khong phai 14 san pham 16i ma 13 san pham tdt

Hinh 2.18. Pinh nghia cdc khuyét tt

Khuyét tat c6 nghia 1a né & trang thai khong hoan hao. Puc khudn ludn c¢6 nhirng khuyét
tat nhu kim loai néng chay c6 nép nhin, phdng, co ngoét. Cac tiéu chuan 13 can thiét dé

phan biét gita nhirg khiém khuyét ...
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Chwong 3. THIET KE KHUON PUC AP LUC
3.1. Gi6i thiéu vé chi tiét
3.1.1. Ciu tao guong can ciu.

May céu dimg hay may doc 14 loai may phd bién, cau tao ctia nd kha phirc tap nhung co
nhitng thanh phan chinh nhu sau

Hinh 3.1. Chi tiét bé guong can cdu

1. Chan may + than cau 8. Gong xa (Bail)
2 + 3. Tay quay (handle) va Num (handle 9. Rotor
knot) 10.Drive Gear

4. Tra nguoc (Anti-Reverse Switch) 11. Main Gear

3. Cudn chi (Spool): 12. Truc Main Gear

6. Num xa Drag (Drag Adjustment) 13. Pionion Gear

7. Line Roller 14. Main Shaft

Hinh 3.2. Chi tiét day dii ciia 1 b6 guong daiwa
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3.1.2. Cuén chi can ciu (Spool)

Cudn chi cin cau (Spool) 1 bd phan chira ddy cau, dong vai tro then chdt trong cu tao
va hoat dong ctia gudng can cau. Chat luong va hiéu suit ctua Spool phu thudc 16n vao
vat liéu dac va cac yéu cau ki thuat trong qué trinh san xuat. Vat liéu nhu nhém, carbon,
hodc hop kim cao cip khong chi quyét dinh do bén ma con anh huéng dén kha ning
chéng mai mon, giam ma sat va ting d6 nhe cho Spool.

3.1.2.1. Vit li¢u chi tiét

Vit liéu cta chi tiét 14 ADC12, con duogc goi 1a A383 theo tiéu chudn ASTM B85 (Hoa
Ky), AlSi10Cu2Fe theo tiéu chuan EN 1706 (Chau Au), va CSAC3 theo tiéu chuan GB/T
15115 (Trung Qudc). Pay 1a hop kim nhom duc ap luc phd bién nhat trong cong nghiép
nho vao nhitng dac tinh vuot troi. Cu thé ADC12 c6 kha nang chéng ntt v& nhiét tot, kha
ning gia cong va dic rat tot nho ham luong silicon cao va dong thip, ddng thoi van dam
bao d6 bén va tinh on dinh. Hop kim nay da duoc ing dung rong rai trong linh kién hang
khong vii try, 6 t0, thiét bi dién, may moéc va dung cu dan dung.

Bdng 3.1. Thanh phdn héa hoc tiéu chudn ciia hop kim ADC12 (A1Si10Cu2Fe).

Thanh Si Fe Mn Cu /n Sn Al
phan

Wt.% 9,6-12 | 0,9 max | 0,5 max | 1,5-3,5 | 1,0max | 0,3 max | Con lai

Anh huéng ciia tirng chit trong hop kim ADC12
(1) Si (Silic)

Hop kim Al-Si ¢6 dic tinh d6 bén va kha nang duc tuyét voi. Khi ham lugng Si ting,

d6 bén va d6 ctng cta hop kim ting, nhung d6 gian dai giam.

Trong truong hop hop kim Al-Si, pha ran duoc phéan tan trong kim loai & ving siéu
eutectic, noi khoang nhiét do giita pha ran va pha long rong, dan dén dang dong dic gidng
nhu chao (mushy solidification). Diéu ndy lam suy giam kha ning dién diy va tinh luu
dong cua kim loai ndng chdy. Tuy nhién, khi ham lugng Si tdng, tinh luu dong dugc cai
thién.

Néu hop kim c6 khoang nhiét d9 ran-long rong, cac khuyét tat nhu 16 co ngét va vét
nit c6 kha ndng x4y ra cao hon. Mac du Si [am gidm dd gian dai va do déo dai trong hop
kim Al-Mg, n6 van dugc thém vao mot sd hop kim vi ¢6 hiéu qua trong viéc ngin ngira
cac vét niit khi duc.

(2) Cu (Pdng)
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Cu lam ting d6 bén kéo va do cing ctia hop kim nhom, dong thoi cai thién kha ning
gia cong. Tuy nhién, n6 cling lam giam do gian dai. Xu hudng nay duoc quan sat ro rét
khi ham luong Cu tang trong cac hop kim Al-Si-Cu, nhu ADC10 va ADC12. Ngoai ra, do
Cu lam giam kha nang chéng dn mon, né duoc coi 13 tap chat trong cac hop kim nhu
ADCS5 va ADC6 (hé Al-Mg, chu trong kha ning chdng an mon). Vi vdy, gi6i han trén caa
Cu trong cac hop kim nay duoc giit & muc thip hon so voi cac hop kim khac.

(3) Fe (Sit)

Fe 1a nguyén t6 hidu qua trong viéc giam tinh trang bam dinh va dn mon khuén (die
soldering). Hinh dang cua tinh thé gbc Fe thay doi tuy thudc vao thanh phan hop kim,
nhung néu ham luong Fe qua cao, n6 s& 1am giam d6 bén, dic biét 1a d6 gidn dai va gia
tr1 va dap.

(4) Cac nguyén to khac

« Mn (Mangan): Puogc thém vao trong ADC6 dé ngin chin su suy giam kha ning
chbéng an mon do tap chat Fe gay ra. Trong hé Al-Si-Cu, Mn hinh thanh hop chat lién kim
loai Al-Fe-Mn-Si cung véi Fe, nhung diéu nay co thé lam giam kha ning gia cong.

« Zn (Kém): Trong hop kim Al-Mg (noi kha ning chdng an mon dic biét quan trong),
Zn 1am giam kha ning chéng dn mon va c6 gidi han dung sai nghiém ngat. Trong ADC10
va ADC12, Zn cing v6i Mg va Cu ciing lam giam kha ning chdng an mon, nhung né gitip
tang do cung mot chut.

« Sn (Thiéc): Nguyén t6 vi luong.

Bang 3.2. Co tinh cua hop kim ADC12 (AlSil0CulFe).

Co Tinh ADC12

Do Cuang, Brinell 85

bo Cing, Knoop 109

b Cung, Rockwell B 53

D6 bén kéo (Tbi da) 331 MPa
Do bén kéo (Thap nhat) 165 MPa
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Do gian nd 3.5%

D6 bén méi 140 MPa
Do bén cit 199 MPa
Tinh chét vé nhiét

Khoang noéng chay 516 — 582°C
Diém bit dau nong chay 516°C
Diém néng chay hoan toan 582°C

3.1.2.2. Yéu céu Ki thuit

San pham sau khi ché tao phai c6 thé tich, kich thudc, dung sai dap ing dugc tiéu chuan
cua cong ty.

San pham c6 bé day mong, va chiu ap luc trong qua trinh duc.

3.1.2.3. Dung 3D chi tiét

w—
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Hinh 3.3. Vé Sketch

e Sir dung 1énh Sketch dé v& bién dang 2D cua chi tiét SPOOL dya trén ban vé k¥
thuat.

e Dung cac cong cu nhu Line, Circle, Arc, Trim Entities, va Smart Dimension dé
xac dinh hinh dang va kich thudc chinh xac cua Sketch.

Hinh 3.4. Sketch vé chi tiét
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e Chuyén sang tab Features trén thanh cong cu.

e Chon Revolved Boss/Base & dé tao khdi 3D bang cach xoay bién dang Sketch

quanh mdt tryuc trung tam.

e Xac dinh Axis of Revolution (truc quay) va dit goc quay 360 do dé tao thanh mo

hinh tru tron hoan chinh.
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Hinh 3.5. Vé Sketch

e Chon mét mit phang phu hop trén mé hinh.
e Vao Sketch, vé bién dang cua héc trén chi tiét.
.“';'."::'l Satatt Detant [hasiey Tn
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Hinh 3.6. Tao 6
e St dung Iénh Extruded Cut tir tab Features @ dé cat phﬁn vat liéu theo bién
dang da vé.
[ J
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Hinh 3.7. Tao I6
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Tiép tuc tao 16 va hoc bo sung trén chi tiét

e Dung Sketch dé v& hinh tron hodc hinh dang can khoét 1.

~ LA
- A

LR I Ty ——

[

Hinh 3.8. Tao I6

Tiép tuc dung Extruded Cut B g8 tao cac 16 va hdc theo yéu cau.

B

% Sau khi v€ xong va gan vat liéu cho chi tiét, ta biét duoc rr:fmg chi tiét co khoi
lugng 1a 0.05 kg

Hinh 3.9. Khéi lwong chi tiét

3.2. Co so tinh toan thiét ké dong chay
3.2.1. Két cdu khuon

Dé thiét ké két cdu khuén dic chinh xac va tin dung triét dé kim loai 1ong thi viéc
nghién ctru, tinh toan thiét ké long khuén va cac tham s6 cong nghé 13 v6 cing can thiét.

M0 hinh bai toan duoc dit ra nhu sau: sb liéu dau vao da c6 1a may duc 350T (luc ép
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350 tan, trong luong 16n nhat 14 4.18 Kg), hop kim dic nhém ACD12, nhiét do rét khudn
700 do.

Dau ra can phai tinh dugc cac tham so:

« Thoi gian dién day khuon « Luyc khoa khuén
« Ap suat thuy dong ciia kim loai * Luc tdch khuon
1én long khudn + Thoi gian ép tinh

* Tbc do nap Thoi gian dan nhiét qua nhiét
« Tbc do ép

3.2.2. Tinh todn thiét ké long khuén diic

3.2.2.1. Thiét ké hé thong kénh din

Pé ¢6 duoc khudn dac 6n dinh diéu quan trong la phai xac dinh vi tri cua khoang, noi dat
cong trén mat phang phan khudn va noi dit over flow va 16 thoat khi

Hinh 3.10. Tac dong nap liéu theo tieng hinh dang
(1) Hinh dang kénh dan (runner)

Khi nhin tir mat béng, mot céng mo rong vé phia cudi nhu trong Hinh 4.16A dugc
goi 14 “cong quat”. B c¢6 hinh dang dbi 1ap véi A thu hep & dau.C va D ¢6 hinh dang 1a sy
két hop gitra A va B.

Hinh 3.11. Hinh ddng mdt phang ciia kénh dan
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Loai c6 tiét dién khong d6i nhu A va B duoc goi 1a loai ¢ toc do khong doi. (2)
Loai c6 tiet dién giam dan nhu C dugc goi 1a loai tang toc. (3) Loai c6 tiét dién tang dan
nhu D duogc goi 1 loai giam tdc.

No6i1 chung dac khudén hop kim nhom str dung loai tde do khong ddi hoac loai tée do
ting dé ngin khi bi hut vao dudng dian

Hinh 3.12. M6i quan hé gitta hinh dang dwong dan va van toc chay

(2) Loai cong

Tuy thudc vao hinh dang cta cong nd duoc chia thanh nim loai nhu trong hinh 3.13
va chung dugc sir dung tiy thude vao hinh dang khoang dic tinh chat luong san pham va
qua trinh sau xu ly

A: Cong nay duoc thiét ké dé tranh ket cac birc twong thang ding va vu tién dong
chay cua kim loai nhung can phai hoan thién cac dau cong bang may cha nham dai.

B: Pay 1a cong hoan hao cho cong viéc hoan thién

C: Dung khi d6 kim loai néng chay déu ¢ trén va dudi bé mat phan chia khuén,
dong thoi phai c6 bién phap chong x61 mon khuon ¢ cac thanh bén chiu tac dong truc ti€p
cua kim loai ndong chay

D: Pho bién nhat va phu hop cho cac san pham dugc gia cong bé mit phan khuon
ma khong hoan thién phan cong.

E: Mic du khé ché tao khudn nhung dong chay di theo cac tudng thang ding gitp
ngan ngua hién tugng co ngdt va x6i mon khuon, kha nang chay tot hon A

Hinh 3.13. Cdc logi cong
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(3) Vi tri va do day cong

D0 day va vi tri ciia cong c6 anh hudng 16n dén chat luwgng ctia khuodn duc nén chiing
phai dugc xac dinh can than. Vi tri cua cong phai dugc xac dinh bang cach chu y dén céac
di€ém sau:

1) Tranh cac phan cua két cau khuon co 161 rat cang nhiéu cang tot.

2) Uu tién dong kim loai ndng chay vao cac bd phan chirc ndng quan trong clia san
pham va dat ching & vi tri sao cho ban cé thé thuc hién céc bién phdp ngay ca khi su co
Xay ra.

3) Chot duc va phan nho ra cua khuon nam gan cong nén tranh nhirng vi tri ma co
thé bi kim loai va dap truc ti€p hodc noi dong kim loai c6 thé bi can tré boi ctra s6 duc,v.v.

4) Céach bd tri trong d6 dién tich mat cit ngang ciia khoang mé rong & cudi dong
chay nong chay 1a khong mong mudn vi n6 lam suy yé€u déc tinh lam day ctia kim loai nong
chay.

Do day ctia cong bi gidi han boi chiéu rong clia cong c6 tinh dén chiéu rong cua bé
mit phan chia ctia khuon. Pé dé dang thdo cong trong qud trinh hoan thién tot nhat 1a cong
cang méng cang tot nhung di€u nay s€ lam tang ap suat lap day khi lap day khoang.

(4) Over flow
1) Kich thudc va vi tri tran

Mot s6 it phan nho ra 16n nhu muc A trong hinh 4.21 thi khi 4p dung mot dong chay
dic biét ddi vai cac san pham c6 thanh mong khi kim loai nong chay di qua khoang va dat
dén tran né bi 1am ngudi va tinh luu dong ctia nd giam di dang ké nén bi vuot qua boi kim
loai néng chay tiép theo,kim loai nong chay bi bo lai phia sau dong chay cta kim loai néng
chay tré nén khong 6n dinh.Ngoai ra c6 nhiing trudng hop kim loai nong chay da ting di
vao dong chay ngugc tran tir mot cong khac,ngin can viéc d6 day kim loai nong chay tiép
theo.

Trong san pham c6 nhiéu tran nho chang han nhu B trong hinh 4.21 16i vao bi han
ché,do d6 phan tan chay dau tién(1an tan chay dau tién dé lap day khoang) bi ddy vao phan
tran boi phan tan chay sau.Ngay ca khi vuot qua muc tran,thé tich tran vin nhé nén tinh
trang dong chay chung khong bi anh huong nhiéu.Vi vay tot hon 14 cung cap nhiéu phan
tran nho nhu trong B hon 1a A.

Néu chung duoc dat dai theo chiéu ngang va cach xa nhau nhu trong minh hoa C,
khiém khuyét c6 thé xay ra ¢ giira. Ngay ca khi ban ¢ gang thém phan tran nhu mot bién
phap d6i pho, ban s& khong thé gin n6 vao vi tri can thiét dan dén két qua 1 van dé tuong
tr nhu A. Do d6 quyét dinh phai duoc dua ra voi sy can nhic day da vé kha ning b sung.
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Hinh 3.14.Kich thudc vi tri tran
2) Cong tran

Nguoi ta ndi rang tong dién tich mit cit cta cong tran phai bang 60 dén 75% dién
tich mat cit ngang cia cong. Chiéu dai va do day ctia cong khong phai 1a tiéu chudn cho
hop kim nhém nhung diéu quan trong 1 phai tranh ubn cong khi ldy san pham ra nén tao
hinh cit ngang cho phép ctra c6 thé bé ra khoi chan dé dé khong bi roi, dong thoi tranh dé
lai cin khi gap cong.

Dbi v6i hop kim kém chiéu dai cong 1 trong hinh 4.22 thuong bang 1,5 lan chiéu
day t hodc hon.

Hinh 3.15.Céong trang hop kim nhém

(5) Lo thong hoi (thoat khi)

Néu khi trong 6ng boc (shot sleeve) va khoang khudn khong thoat ra khoi khudn
trong thoi gian d6 day, né s& dong lai trong san pham va gay ra rd khi (d6 xp cua khi) nén
16 thong hoi ciing quan trong nhu ctra. Ngoai ra can phai c6 bién phap dé ching khong bi
tac nghén do via bam vao.

1) Vi tri

Lo thong hoi thuong dugc lép dat thanh mot cap voi ph?m tran va duoc le“ip dat ¢ noi
khong dé bi chin boi kim loai néng chdy ban dau chay vao d6. Trong mot sb trudng hop
16 thoat khi duoc cung cap truc tiép vao khoang.

2) Dién tich mit cét ngang

Nguoi ta noi rang tong dién tich mit cit ngang cta 16 thong hoi can it nhat bing
50% dién tich cong

3) Phuong phap thong khi
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Viée ting do day ctia 16 thong hoi sé& cai thién hiéu qua ciia nd,nhung dong kim loai
néng chay khong thé bi trc ché trong khudn dan dén viéc xi kim loai néng chay manh(kim
loai néng chay phén tan ra bén ngoai khuén) va gay hu hong khoang Diéu nay s& can tro
quéa trinh hoan thién dién day binh va lam viéc an toan nén phai c6 du bién phap g
pho.Trong truong hop xau nhat phai thuc hién day du cac bién phap dé ngan chin hién
tuong xi kim loai néng chay ngay ca khi md khuén ra chang han nhur uén 16 thoét khi thanh
hinh chia khoa hoic 1ap tdm bao vé 1én trén phan phan khuén.

a) Khtr khi hiéu qua
Do day cia 16 thoat khi ndi véi phﬁn tran phai tir 0,5 dén 0,75mm gifra A va B,déng
thoi dién tich mat cat ngang cta 16 thoat khi phai dugc ting tudn ty dé lam cham kim loai

néng chay.Ngin chin sy boc chay bang cach han ché khoang cach 25mm dén bé mit bén
ngoai 0,1~0,15mm.Hon nita nhu trong hinh c6 phép trong d6 d¢ day khong doi giita A, B

Hinh 3.16. Vi du vé Ié théng khi hiéu qud
b) Phuong phéap khir khi 16n (phuwong phap thong gi6 lanh)

Mot bo khdi (goi 1a khdi 1am lanh) dwgc dat riéng biét & bén ngoai khuén cb dinh
va khuon di dong. Néu c6 khoang trong trong khudn chinh khéi 1am lanh c6 thé duoc dat
riéng. Mot phuong phap khéc 14 1p cac khdi truc tiép vao khudn chinh. Ban dau mot dudng
chan khong duoc két ndi v6i phuwong phap khir khi ndy nhung hiéu qua khir khi van rat lon
ngay ca khi khong st dung chan khong.

Hinh 3.17. Phuong phap thong hoi lanh
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Dé thoat khi ndy nguoi ta 1ap dat cac khéi song rong dbi dién nhau trén cac mit trén,
du6i va mit bén ctia khuon cb dinh va di dong. Dién tich 16i di ndi tran va 13 thong hoi nho
hon dién tich cong. Do d6 chirc ning khir khi tiép tuc cho dén khi dong kim loai nong chay
chin hoan toan mit cit ton va ngin chin xi kim loai nong chay bang cach thay d6i hudng
theo nhiéu giai doan va bd sung nudc lam mat.

4) L6 thong hoi

Céc khoang tréng gitra cic bé mit tiép giap cua to, 16i kéo va 156 chét dun c6 thé
duoc str dung 1am 16 thoat khi hleu qua. Dé sir dung hiéu qua cac khoang nay,dic biét 1a 16
thong hoi cua khoang chung ta cin xem xét ciu trac cua td va gia cong cac rianh thoat khi
trén cac chot con... TAt nhién viéc tao ra cic khe hé khong cho kim loai nong chay lot vao
v6i d6 chinh x4c cao 1a rat quan trong nhung dé cac khe ho khong bj tic thi cling can thiét
kim loai néng chay con sot lai trong cac khoang tréng.Diéu quan trong 13 phai nhd lya chon
chat thao khudn vé sinh thuong xuyén trong qua trinh lam viéc va bao dudng khudn sau
khi duc xong.

Hinh 3.18. Chi tiét diic

Biscuit: ¢6 duong kinh 1a 30mm c6 d§ day 1a 20mm, vi tri biscuit c6 anh hudng
16n dén chat lugng ctia khuon diac nén chon vi tri biscuit dat ¢ gifra vi mdt lan dutc 2 san
pham dé khi phun vao vat liéu vao thi vat liéu s& dugc dién ddy dong déu , hinh dang biscuit
c¢6 hinh dang 16n hon muc dich gitt nhiét va on dinh ap suét, c6 do dai hop 1y, dam bao
dong hop kim nhom it bi mat 4p lyc nhat trén duong di.

DBuong thoat khi: co chi(‘fau day 1a 0,2mm, 15 thong hoi thudong duogc lap dit thanh
mot cdp véi phan tran va dugce lap dit & noi khong dé bi chan bdi kim loai nong chay ban
dau chay vao dé

Cong dan:

e (Cong c6 hinh dang r& quat doan runner tiru dau dén gate c6 tiét dién giam dan, 1am
van toc cua dong chay, xo¢ canh quat dé dong nhém duoc dién day vao moi khu
vuc trén san pham va c6 2 cong dé dién day khoang tranh hién tuong khuyét tat
chi tiét

e (Cong dan co chiéu day 2 mm vi cong din nhé thi né dong rin sém hon runner,
ngan vat li¢u tiép tuc chay sau khi day khuon, tranh vat li¢u chay ngugc
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3.2.2.2. Toc d nap va toc do phun ép

v, got la toc do nap va toc do chay cua kim loai.

Day la 2 thong 5O quan trong, mang tinh quyét dinh dén cac diéu kién thiy dong
va diéu kién nhiét cta qua trinh dién day khuon.

Gia tri tc do nap va toc do ép lién v6i nhau theo phuong trinh dong lién tuc. Theo

[2, trang 20] ta cO: Vn.th = ve.fe
Trong d6 fn va fe 1a dién tich thiét dién ngang cua ranh dan va budng ép.

_tho1 gizan phun

hanh trinh két thic phun

ap hec (80%)

Bit dau phun
(60%)

hanh tiinh

ap hec ,—J_
t (@ay)

Hinh 3.19. So do xdc dinh phun ép va thoi gian

3.2.2.3. Xac dinh toc d ciia dong kim loai, toc dd piston bin ép va thoi gian bin ép

Xac dinh téc d6 ctua dong kim loai ban ép 13 v6 cling quan trong viéc xac dinh nay
dam bao cho dong kim loai dién day khuén trude khi két tinh, tbe d6 ban ép phu thudc
vao rat nhicu yéu té va rat kho cé thé xac dinh chinh xéac, & ddy ta chi tinh toc do trung
binh tai mit cat ngang cta rinh dan. Theo tai liéu [2] trang 56 thi van toc phun v&i hop
kim nhém hop 1y ndm trong khoang tir 35 — 105 (m/s), & dam bao tot nhat ta nén chon
tdc do 1a cao nhat nghia la tbc do phun kim loai vao long khu6n vp = 105 m/s. Vi vén
tde phun vao long khudén nhu vay, ta hoan toan cé thé xac dinh duge tde do cua piston
theo phuong trinh bao toan khéi luong

FPT X Vpr =Frd X Vp

=> VpT =

= 0.057 m/s
O day Fp la dién tich mat tiét dlen nam ngang cua pittong, vpT la vén tdc trung
binh cua piston.
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Xéc dinh dugc van toc cua piston 1a co s¢ ban dau dé cai dat van toc. Thoi gian

bén ép dugc tinh theo cong thic

tpe = i X Vpr = 0,45 m/s (V14 thé tich)

3.2.2.4. Xac dinh luc ép

Can phai xac dinh 4p luc can thiét dé dy kim loai dién day long khuon. Theo thi
dbi v6i hop kim nhém ap luc can thiét vao khoang 35.10° dén 85.10°N/m?, do vat
lidu & trang thai 16ng nén ta chon 4p sudt 16n nhét c6 thé, vay p = 85.10°N/m? Puong
kinh cua pittong D = 0.0075 m.

Can phai xac dinh luc can thiét dé b& gy cac thién tich, tao nho hat dién day
khuon loai trir rd x6p rdm co. Nhu di trinh bay tng suat twong dwong phai 16n hon gia
tri Tp thi rng x1r cua vat liéu méi la Grng x1r cua dong. Dé6i voi vat liéu ACDI12 thi 7 =
18.10°N/m?,

3.2.2.5. Xac dinh thoi gian din nhiét qua nhiét

Qua trinh dién day long khudn dugc coi 13 hoan hao néu sau khi rot kim loai bat
dau dién diy ma van chua c6 mot phan nho kim loai ndo da bat dau dong dic. Piéu nay
chi xay ra khi vat dac dién day ¢ ché d6 qua nhiét.

Diéu kién dit ra giai quyét la:

% Kim loai dugc phun vao long khuon ¢ trang thai 16ng, c6 nghia 1a nhiét do

khi kim loai dién day toan b long khudn phai trén nhiét d6 nong chay

% Khi kim loai dugc phun vao long khuén véi téc d6 bao dam chua 1am cho
nhiét d§ ngudi dudi duong dac.

Vén dé nay dugc giai quyét nhu sau: néu ta tinh duoc thoi gian qua nhiét ciia kim
loai 16n hon thoi gian dién dy khuon thi nhiét d6 phan dién diy sau cung s& nam trén
nhiét 46 duong dic. Khi d6 co thé két luan duoc nhing thong s6 da chon va thoi gian
dién day tinh toan 13 hop 1y. Con khong sé& phai chon lai cac thong sb vi lac d6 kim loai
chua dugc dién day hét s& lam qua trinh dong dic khong déu gay nén hién tuong co ngot
vat duc.

Thoi gian dan nhiét qua nhiét duoc tinh theo cong thirc:

Cl.l'.do T=T
tl = 1]51 L K

a Tr=T
Trong do: kt™ k
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C1 — nhiét dung riéng cua kim loai long 0,26Kcal/kg.do = 0,302.h/kg.do

- khdi luong riéng Pcua kim loai 16ng 2,8. 10~kg/cm® — nira chiéu day vat dic
17 mm

o — hé sd truyén nhiét tiép xuc khuon — vat dac 17,45W/cm?.

Tr, Tkt, Tk - 1an lugt 1a nhiét d6 rét ctia 720°C, nhiét d¢ két tinh - 550°C va
nhiét d6 khudén 120°C.

Ta tinh dugc t; = 0.56s d6i chiéu voi két qua tinh thoi gian dién day chinh 1a thoi
gian ban ép 1a tdd = 0,45 s ta c6 thé két ludn rang kim loai da dién day hét 1ong khuén
khi con trang thai 16ng.

3.2.2.6. Co s& tinh toan co ciu ép va co cau khéa khuén

Co ciu ép trong may dtc 4p luc 13 yéu td quan trong, dam bao cho cac diéu kién
nhiét, diéu kién thay luc cua qué trinh dién ddy va qua trinh ép kim loai. Thanh phan
chu yéu ctia co cau ép chinh 1a hé thdng bom, van thity lyc va piston ép.

Téc @6 ép tirc 1a tdc do piston ép khong tinh dén tré luc thuy lyc cta kim loai trong
hé théng rot va khuon, phu thude vao luong chat 1ong cong tac di sir dung cha qua mot
ong dan c6 duong kinh d. Sau khi piston ép dudng kinh Dn vuot qua va bit kin 15 rot
ctia budng ép thi chat 16ng cong tic mdi dugce chuyén vao xylanh. Muén vay chét 1ong
cong tac tir binh chira di vao phai qua mot xylanh c6 6ng dan hep c6 dudng kinh dg dam
bao cho piston ép Dn chuyén dong tir tir.

Téc d6 ép duoc tinh theo cong thirc

o

D’ J1+Y s +Ye

[

l l
Z €0 = 2,65+ 0,02~ vaz e, =1,15+0,02-=
dD de

La tong trd luc cua dudng vao va duong ra.
- P2 Ap Iyc 1én chat 1ong cong tac trong binh chira

- P1 Khbi lwong riéng cta chét 1ong cong tac
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3.2.2.7. Luec tach khuon
Luc tach khudén phu thudc vao luc can thiét dé tach vat dic ra khoi rudt, duge
tinh bang cong thirc:
Py=fxp xF= 1232N
Tra bang tinh ta tinh duoc luc tdch khuon nhu sau:
f— hé sd ma sat gitra vat duc va rudt 0,35 theo [2, trang 84]
p — 4ap luc kim loai 1én rudt 27,5 X 103°N/m? theo [2,trang 84]
F — dién tich tiép xtic bé mat gitta rudt va vat dac 1a 1280 cm?
3.2.2.8. Va dap cua dong nap lén thanh khuén
Ap suét thiy dong p ctia dong chay 1én thanh khuon dugc xac dinh tir diéu kién
dong chay tap trung: p = pv?(1— cosa)
Trong d6 o — gbc nghiéng cua thanh khuén so véi hudng chuyén dong cua
dong chay lay bang 90 do.
3.2.3. Diéu kién bién mé phong bai todn trong ranh din
Céc yéu cau vé ranh dan dong: gia thiét kim loai dién day khuon khi dong chay
qua ranh dan 6n dinh c6 nghia 1a piston bom kim loai dich chuyén on dinh véi gia toc
bang 0. Luc nay c6 thé coi kim loai da dién day xilanh va dong chay qua ranh din la 6n
dinh va toc d6 phun tai ctra vao la 6n dinh. Yéu tb gay ra mat 6n dinh 1a ung suit va strc
ciang bé mit ching 1am xut hién séng ngang trong dong chay.
Ttr phuong trinh dong Becnuli ¢6 thé xac dinh quan hé toc do gitra ap suat va rdnh

dan va long khudn ndéi nhau qua ctra phun:

2
Vmax = ﬁ;pl + V1

Trong d6 v1 v2 va pl p2 lan luot 14 toc d6 va ap suét ciia kim loai 10ng tuong tng
tai ranh dan va trong long khuon, khi p2 = 0, v2 max. Khi duc 4p luc cao hop kim nhom
Vmax c6 thé dat dén 200 m/s. Khi d¢6 dong kim loai s& gay va dap 1én thanh khuén tao
hién twong rdi trong dong chay kim loai va gy nén x6i mon khuén, ap xuat dong chay
khuon xac dinh diéu kién tir dong chay tap trung quan hé véi goc nghiéng thanh khuén:

p = pv?(1— cosa)

Nhu vay ap lyc phun va tde do ty 1€ thuan véi nhau, ap luc cang 16n thi tde do cang
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16n va tir d6 cang 1am x6i mon long khudn. Vi vay dé dam bao dong 6n dinh va tranh va
dap can chon ap suat dong hop 1y, déng thoi phai chon huéng dong khi phun c6 nghia
1a giam tdc thiéu goc . Dong thoi dé dam bao ché do chay tang tranh chay rdi, téc do

phun t61 han dugc xac dinh
Re.v

‘U = —_—
th ™ 2(8pq-6)

Trong do: v — d¢ nhat dong hoc cua kim loai.
Re — tiéu chuan Renold.
8va chiéu day thanh vat duc.
8 chiéu day ranh dan.
Tir cong thic trén st dung hé s6 Re nhé nhéat dé dong chay tang, voi cac hop kim
nhom trong diéu kién rot dic cu thé. Co thé xac dinh duogc tée d6 16n nhét, voi chiéu
day ranh din va chiéu day chi tiét nhu bang sau:

Béng 3.3. Cdc tham s6 nhiét @ va toc dg khi thiét ké khuoén

Hop kim TOC v.107* m? /s Vin.m/s

Hop kim kém 450 0,42 0,45
395 1,90 2,36

Hop kim nhém Ak 650 0,51 0,55
585 2,23 2,67

Hop kim nhém AlCu4 650 0,48 0,57
580 3,35 4,57

Ap suit phun p phu thudc vao ty 1¢ giita 2 duong kinh, dudng kinh Xi xylanh bom

Du va duong kinh ranh dan Dn:

Viy céc gia tri diéu kién bai toan phai nho hon gia tri toi han.
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3.3. Tinh toan thiét ké so' b tham sé cong nghé
3.3.1. Phuong dn thiét ké diic
3.3.1.1. Chon mit phian khuon
Viéc chon mit phan khuon trong thiét ké duc ap luc khong nhimg phai dam bao
rit dugc san pham ra khoi khuon ma con phai 1am cho san pham duc nam lai trong
khudn duc khi mo khuodn.
Phuong phap hay duoc st dung dé giit san pham duc lai trong khudn duc 1a lam

tang dién tich tiép xtic ciia 1ong khuon dyc véi san pham theo huéng mé khuon. Theo

d6, mat phan khuon cia chi tiét s& nhu hinh

|

(W @ | (] Wl

Hinh 3.20. Mdt phén khuén chi tiét

3.3.1.2. S6 lwgng chi tiét trong mot khudn
Ta sé tién hanh dac 2 chi tiét trén may duc coé luc ép 350T, voi he théng tang luc
( dtc ap luc cho phép > 0,3mm ), khdi lwong vat dac 16n nhét c6 thé duc 1 4,18 kg.

Budng ép ¢6 chiéu dai 400 mm, ta chon budng ép c6 dudng kinh 75 mm,
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Hinh 3.21. Thé tich chi tiét diic

V=138 cm’
Khéi lugng nhém rét vao budng ép: m = 0,37 kg

v | %0376217 kg

Hinh 3.22. Khoi lwong chi tiét diic

3.3.2. Tinh toan — thiét ké so b cac thong s6 cong nghé va khuon
3.3.2.1. Xac dinh toc do ban tai kénh din

Véi thong s6 do duoc tir thiét bi thoi gian phun cta thé tich tinh tir 2 diém cua qua

trinh ting 4p manh theo thdi gian phun thi toc d6 duoc:

T&c d6 bin = chiéu dai tang toc
’ th&i gian phun
Vi san pham vat duc: 0,05 kg

Ranh dan va dau ngét: 0,37 - 0,05.2=10,27 kg
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

Ta lua chon thiét bi 350 tAn vdi cac thong s6 thiét b cai dat nhu sau:

Téng chiéu dai budng xilanh ( tinh tir chd vac d6 nhom dén miéng phun 1a 450
mm )

Khoang thdi gian phun ( tinh ca dong chay bat dau vao rianh dan dén cong vao
trong san pham ) 1a 32 ms.

Vi tri bit dau phun dong chay vao ranh dan ting ap 60% 1a 270 mm. Vi tri két thuc
tang ap 80% la 360 mm.

Tbe 36 phun vao rinh dan dugc tinh:

V= (360-270)_ 2,8 (m/s)
32

3.3.2.2. Tinh ap luc dac trung
Véi khéi lugng san pham duc 14 0,05 kg va thiét bi duc 1a 350 tan va duong kinh
piston chinh 155, ap lyc 350 bar, chon duong kinh piston 1a 75 mm. Theo cong thirc tinh
ap luc dau piston (vi tri gitr ap luc cho qua trinh dién day):

155

P, = 350 x (—5) = 1495

Euong kinh pittong chinh @155mm

Euong kinh pittong @75mm

ap luc phun 350 bar

Luc dac trung
(casting pressure)

1499 bar Bieu chinh ap luc
phun

Hinh 3.23. So dé tinh dp lwc diéu chinh
3.3.2.3. Lwc khoa khuon
Luc khoa khuon Py tai thoi diém két thuc qua trinh dién day, tic 1a thoi diém xudt
hién thuy kich Iyc khoa khudn d6 phai duoc duy tri cho dén tan khi da xuat hién mot 16p
vo vat dic dong dic. Pidu nay dam bao cho khudén duoc déng chit hoan toan trong
sudt giai doan ép. Luc khéa khudn, khi khong c6 hién twong va dap thay lyc (hay con goi

1a lyc khoéa tinh) ctia co cAu canh tay don
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

B =K Pg.i—: (1+2)= 315 (Tén)
Trong do: K- hé¢ s6 ton thét, lfiy K=0,8-0,9;
P, - dién tich vat dtc ké ca hé thong rét, Py = 1280 cm?;
e - khoang céch tu truc co cu dén diém dit luc P, m;
a — khoang cach tur truc tay don dén truc co cau kep, m;
D,, va D,, - duong kinh xilanh thay luc va xilanh ép.
3.3.2.4. Ty 1¢ dién day
Mot trong nhitng van dé quan trong trong khuén duc 4p luc 13 qua trinh day khi
trong budng xilanh ( tinh tir vi tri rdnh t6i ddu phun ). Mot s6 san pham c6 thé tich khi
16n tir 60-80% cua toan bo thé tich budng chira. C6 nhidu san pham khi duc chiém
khoang 20-30%. Van d¢é tinh toc d6 ban dau dam bao cho sy thoat khi hét 13 rat quan
trong, n6 d&nh hudng téi chét lugng vat dtc nhu 10 khi, dién dﬁy, do Xép. Luc khoa khudén
Py s€ giam khi giam kich thudc e.
Cong thirc ty 1& dién day
_ Thé tich phun
thé tich toan thé 1dng khudén

Khéi lugng vat duc ; 0,37 kg

2
v=nx% X 45% = 1987 cm?
Thé tich budng chira

Vay: F=138/1987=6,9 %

AL

275

450

Hinh 3.24. So do ty 1é dién ddy

3.3.2.5. Tiém can cham

Tiém cén cham 13 giai doan dau khi piston chuyén dong cta qua trinh ban. Chuyén
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

dong cua piston trude khi day dong chay kim loai vao dudng din két thuc tai céng vao
vat duc. Qua trinh tiém can nay la mot qua trinh ¢6 van tde thép. Néu qua trinh tiém can
qua ngin thi dan t6i hién trong dong chay rdi va khong khi s& khong thoat khoi long
dan va hoa vao dong kim loai, dan t&i vat dac khong dién day, rd khi, do xdp cao.

Chiéu dai dong vat liéu cao cho qua trinh phun trong xylanh 1a:

- N 1a . . thé tich phun
L ( chiéu daidong kim loai ) = ——
( & : ) dién tich xylanh

=138/44 =3,13 mm
Phéan phun chim = 450 — 3,13 = 446,87 mm

.........

450
Hinh 3.25. So do tiém cdn cham

3.3.3. Tinh todn cdc thanh phan khuén
3.3.3.1. B6 tri ranh din, 1ong khudn
- Sy hinh thanh séng khi di chuyén trong budng ban: voi qua trinh duc, trong qua
trinh dau, vat liéu co thé vao khudn sdm xuat phat tir song kim loai hinh thanh tir dong
chay. Do d6 1 phan vat liéu bi két tinh déng cig sém, san pham duc s& bi rd khi khong
dam bao trong qua trinh dién ddy. Do vy chung ta phai thiét ké ranh dan hop 1y, tranh
hién tuong trén.

Hinh a — sy hinh thanh khi di chuyén trong budng ban
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

Hinh b — dang vat liéu vao khuén sém

A L N L
N

a) b)

Hinh 3.26. Suw hinh thanh séng khi ban

Anh huéng su khuéeh tan: qua trinh bom nén va phun kim loai vao long khuén anh
hudng 16n dén chét luong vat dic
D 1
(mm)
10+

1.5 4

Good
2.5

]

125

075 Vin toc cong
0.3 I — I I 1
6 12 18 24 30 36

Hinh 3.27. Biéu dé kiém tra théng sé cong

Cong thirc tinh toan cong

FA: Tiét dién cua cong
VA: Thé tich vat liéu qua céng TG: Thot gian dién déy khudn WA: Van tdc
dong chay tai cong

Badng 3.4. Quan hé giita chiéu day thanh vit dic thoi gian dién day

Chiéu day thanh vat dic (mm) Ts (s)
1,5 0,010-0,030

SVTH: Nguyén Pai Thing — Nguyén Cong Hoang Tt Hué6ng dan: TS V6 Tran Anh 56



Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

1,8 0,020-0,040
2,0 0,020-0,060
2,3 0,030-0,070
2,5 0,040-0,090
3,0 0,050-0,100
3,8 0,050-0,120
5,0 0,060-0,200
6,4 0,080-0,300

Bang 3.5. Moi quan hé vat liéu va gia tri van toc tqi cong

Tén vat liu Wa (m/s)
Zn 30-50
Al 20-60
Mg 40-90
Sn 20-50

— Cac tham s0 con lai (thé tich ctia dong kim loai, tiét dién cong, va kiém tra

tinh toan toi wu trong biéu db tinh cong phun)

Tinh todn cong vao

SVTH: Nguyén Dai Thing — Nguyén Céng Hoang Tu

Khéi lugng sau cong: G=2,6/1=2,6Kg

Mat d6 p=2,78 g/cm’

Trung binh chiéu day thanh vat duc 1a 17mm

Duong kinh pittong 14 75 mm
Thoi gian dién day 13 0,45 s

Thé tich sau cong: V = G/p = 3000/2,78 = 1079 cm?

2 9 \ 3
Thé tich dong kim loai tra biéu do ta c6 Q¢ = 1,6 (d%)

Téc d6 ban cia pittong 0,057 (m/s)

Tiét dién céng ta chon van toc trung binh 48 (m/s) tra biéu dd ta co tiét dién

cong 1a 32 mm?
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

3.4. Hé thong diy san phim

Sau khi san pham trong khuon dugc lam ngudi, khuon duge mo ra, lic nay san
pham con dinh trén long khudn do sy hut cua chan khong va san pham c6 xu huéng co
lai sau khi lam ngudi nén can h¢ thong day dé day san pham ra ngoai.

Do cimg cua chdt day 40+45HRC, dugc gia cong chinh xac va lip theo hé thong

tryc. C6 khoang day luc day phu hop dé day san pham. Hé thong day nén nam trén

khuon di déng (khuon 2 tim).

B0 tri cac chot day hay ludi day ¢ goc, canh hodc gan ca san pham.

Hanh trinh day bang chiéu sau 16n nhat cua san pham theo huéng mé khudn cong

thém 5+10mm. Tinh toan hé théng day:
- B4 tri hé thong gdm 2 ty @10 va 1 ty @6 dudi kénh dan.
- B6 tri thém 12 ty @4 va 4 ty @5 dudi kénh dudng tran.

- B4 tri thém 2 ty @6 dudi duéi chi tiét dtc chinh.

- B6 tri thém 6 ty @4 va 4 ty @6 chdt hoi co tac dung 1am ting do cing vimng cho

hé théng day

- Khoang day phai 16n hon 5 + 10mm so véi chiéu cao san pham dugc lay tir
khuon sau theo hudng tach khuoén nhung do chi tiét dang vuong c6 goc thoat khuodn 16n
nén chi can mot khoang day vira dii cao hon chiéu cao cua cac chot tao 16 1a c6 thé 1y

duoc san pham ra khoi khudn dé dang.

H”HH}: T ¢ o

/‘*.

e

Hinh 3.28. Bé tri hé thong chot ddy va chét hoi

3.5. Thiét ké h¢ thong lam ngudi

Nhitng diém can luu ¥ khi thiét ké hé thong 1am nguoi:

i

]

- DPuong kinh cta kénh lam ngudi phai 16n hon 8 mm va git nguyén nhu vay

dé tranh toc do chay dang 1am ngudi khac nhau do duong kinh cua cac kénh 1am

ngudi khac nhau.

SVTH: Nguyén Dai Thing — Nguyén Céng Hoang Tu

Hué6ng dan: TS V6 Tran Anh
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

- Nén chia hé théng 1am nguoi ra 1am nhiéu vong 1am ngudi dé tranh cac
kénh 1am nguoi qua dai dan dén su chénh 1éch nhiét do 1on.
- Pic biét chu ¥ dén viéc 1am ngudi nhitng phan day cua san pham.
- Cac kénh nguoi duoc thiét ké cach nhau it nhat 3mm.
- Khoang cach giita duong nudc va chi tiét dac cach nhau it nhat 7mm
Tién hanh b6 tri kénh 1am mat cho 10ng khuén véi In 1a duong nude vao va Out 1a
duong nude ra. Puong nude di qua hau hét chi tiét dic. Ta bd tri kénh lam mat cho
16i khuén tuong tu.

ouT

IN

IN

Hinh 3.29. Bo tri kénh lam mdt cho long khudn

B4 tri kénh lam mat cho khéi chén dudng tran.

I bl

=4 our

-
—
—_——

—

—
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic

Hinh 3.30. B6 tri kénh lam mdt cho khéi chén dwong tran

3.6. Qua trinh tao khuén:
Mo Panting Setup Wizard nhu sau:
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Hinh 3.31. Mo giao dién cimatron

Panting > Quick Split tach bé mat nhanh ta dugc:
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Hinh 3.32. Tach nhanh chi tiét

Nhom céc khbi thira khong duoc ge"ln két, duoc nhu sau:
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic
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Hinh 3.33 Tdch chi tiét
Chi tiét co nhing 16 khoét, Can cho Cimatron nhan biét duoc cac 16 do: Parting

Curve > Internal curve
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Hinh 3.34. Nhén dién 16 trén cimatron
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic

Dung Sweep két hop véi Composite Curve ta dugc mit phang sau:
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Hinh 3.35. Tao mdt phdng tach chi tiét
Quick Split sau d6 dung Parting Attributes tach chi tiét ta dwoc nhu sau:
Hinh 3.36. Tao mat phdang cho 2 nira chi tiét
Hudng dan: TS V5 Tran Anh 62
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic

Tiép theo vao Parting > Tool > New Stock va két hop voi sketch v& 2D vao mit

phang vira tao nhu sau:
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Hinh 3.37. Chinh mdt phdng chi tiét
Exit Sketcher:

Thiét 1ap thong s6 Extrude nhu sau:
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Hinh 3.38. Chinh théng sé Extrude cho tiét

Sau d6 vao Panting > Export Mold Components. Nhu vay 2 file dugc tao ra chinh

13 2 phan khuén trén va dudi chua hoan chinh.
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic

M¢ phan khuon trén vira dugc tao:
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Hinh 3.39. Mo mat phdn khuon
Active Tools > Parting Stitch. Ative Tools > Cut.

Ta duoc:
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Hinh 3.40. Tién hanh tach mdt phin khuén cia chi tiét

Ative Tools > Remove Geometry
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic
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Hinh 3.41. MGt phén khuén cia chi tiét

Thiét 1ap thong s6 Extrude nhu sau dé tao slider
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Hinh 3.42. Tao dwong cho slide

X6a bo khoi slider
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic
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Hinh 3.43 Hoan thién dwong cho slide

Sau d6 vao Panting > Export Mold Components. Nhu vay file dugc tao ra chinh la
2 phan khuén déi xtng
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Hinh 3.44. Tao mat phéan khuén doi ximg

Tao kénh dan cho san pham da thiét ké ban dau
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic
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Hinh 3.45. Kénh dan da thiét ké ban dau

Dung 1énh Subtract dé tao duong dan vat liéu trén khuon
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Hinh 3.46. Tao kénh dan cho mdt phan khuon

Tiép tuc Cut dé tao 16 chdt day
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic
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Hinh 3.47. Tao 16 ddy cho khudn
Nhu vay khuén trén da hoan thanh.

Tiép tuc mé khuén dudi:
Lam tuong ty nhu khudn trén, ta dugc khuén dudi

Chon moldbase hop 1y véi long khuon da co

Hinh 3.48. Chon tiéu chuan khuén
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Tén dé tai: Thiét ké khudn diic dp lwc chi tiét cuén chi can cau (Spool) va mé phong qud trinh diic

Hinh 3.49. Chon théng sé khuén

Thém day du bu 16ng, dc vit theo tiéu chuan

Hinh 3.50. B6 khuon hoan chinh

SVTH: Nguyén Pai Thing — Nguyén Cong Hoang Ta Hudng dan: TS V5 Tran Anh
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

3.7. Kiém nghiém bén khuén:
3.7.1. Tiéu chi xét dp bén tam khuén dwéi (Core plate)

Thoi diém d6 vat liéu nhom vao may duc d6 chinh 1a thc‘wi,diém toan bo b khudn
chiu tai. Xét vé ti€u chi !élm Yiéc long khuon tya hoan tgén Vao ta:lm kep trén ma tam kep
trén tua hOE‘lIl’ toan vao tam co6 dinh ctia may chinh vi thé ta c6 thé noi }bng khu(:)n la vat
cung tuyét‘déi. Do V?ly dudi téc‘dcf)ng cua tai thi long khuon khong thé di chuyén cho nén
ta khong can phai kiém tra do bén cua no

Tam khudn duéi (Core Plate) ndm & phan di dong cua tam khuon thi no chi tiép
xtc miat 1 phan v6i 2 goi d& thi khi chiu tai thi kha ning cao n6 sé& bi 16m dan theo thoi
gian. Hai goi d& tiép xtic voi tam 18i khuon thi ching s& phai chiu nén dong thoi do tai tac
dong thi v6i canh tay don sé c6 1 moment tic dong 1én chung nén vay hai gbi d s& chiu
nén va chiu udn. Tuy nhién vat liéu thép c6 kha nang chiu nén tt ma véi twong quan hinh
hoc vé thiét ké thi néu ta kiém bén duogc cho 151 khuén thi kha nang chiu udn cua 2 géi do
khong thanh van dé

Ul tién an toan: Viée kiém tra ¢ bén udn trén 16i khudén dé dam bao rang nd dap
mg duoc yéu cau an toan. Vi 161 khudn 13 mot phan quan trong trong qué trinh san xuét,
viéc dam bao d6 bén cua n6 1a mot yéu td quan trong dé tranh cac rui ro lién quan dén an
toan.

3.7.2. Két qua kiém nghiém bén
Bang 3.6. Co tinh cua SKD61

Tinh chét Pon vi qudc té Hoa Ky

Do bén, gidi han kéo (20°C/68°F,
voi phuong phap su Iy nhiét khac 174000 — 231000
nhau) 1200 — 1590 MPa psi

Do bén kéo, gidi han chay

(20°C/68°F, véi cac ché do xir Iy 145000 — 200000
hiét khac nhau) 1000 — 1380 MPa psi

Co thét (20°C/68°F) 50.00% 50.00%

Moodun dan hdi (20°C/68°F) 215 GPa 31200 ksi

Ty s6 Poison 0.27-0.30 0.27-0.30
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Tén dé tai: Thiét ké khuén dic ap e chi tiét cuén chi can cdau (Spool) va mé phong qud trinh diic

- Tinh bén:
May duc la loai 350T, buéng ¢p chon 1a loai @75, nén lyc ép tac dung 1én khuon
la:

2
F, = wx%{}x 1.5 = 23182 N

(1,5 1a hé sé tang luc ciia hé thong ting luc)
- Luc tac dung lén khudn dugc don gian héa nhu hinh & dusi. Vo1 F=23182Nx 1,5

=34773 N (1,5 1a hé s6 tang ap do tac dung cua hé thong ting ap).
F

[

Hinh 3.51 Mo phong luc tac dung lén khuon

A

Hinh 3.52. Kiém tra dp sudt khudn
- Két qua tg suat tim khuon phai chiu cao nhat 1a 15,7299 Mpa.
- Khuén ta sir dung 13 thép SKD61 véi tng suat cho phép 1 1000 — 1380 MPa

=> Vay tam 161 khuon théa diéu kién bén.
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Tén dé tai: Thiét

ké khuén dic ap lee chi tiét cudn chi can cdu (Spool) va mé phong qud trinh diic

Hinh 3.53. Kiém tra bién dang khuén

- Két qua d6 cong 16n nhét < 0.004 mm

=> Thoa duoc su bién dang cua chi tiét
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

Chuong 4. MO PHONG QUA TRINH PUC

4.1. Téng quan vé phan mém Inspire Cast 2021

Inspire Cast 2021 13 mot phan mém moé phong dac nhanh, dé st dung, chinh xéac
va gia ca phai chiang, dugc phat trién boi Altair. Phan mém nay tp trung vao viéc tao
ra cac thanh phan chit lugng cao voi hiéu suat ting qua trai nghiém nguoi dung rat
tryc quan. Inspire Cast hudng dén ca nguoi méi bt dau va chuyén gia, tir cic nha thiét
ké san pham dén k¥ su nganh cong nghiép duc. Ngay tir giai doan thiét ké sém, nguoi
dung c6 thé hinh dung céc khuyét diém dac thong thudng nhu bit hoi, 16 nung, khe
han lanh hoic sy suy giam khudn mau va khéc phuc ching dé tranh céc stra chira dt
do sau nay.

Inspire Cast 1a mdt cong cu phan tich cho viéc kiém tra 40, xac nhan, stra 16i va
tdi wu hoa cac thiét ké dac. Phan mém Inspire Cast dugc xem la mot moi trudong mod
phong dtic nhanh, dé sir dung, chinh x4c va gia ca phai ching, tip trung vao viéc tao ra
cac thanh phan chit lugng cao véi hiéu suit ting qua trai nghiém nguoi dung rat truc
quan, phuc vu ca ngudi mai bat dau va chuyén gia. Nguoi ding c6 thé tranh cac
khuyét diém duc thong thuong nhu bat hoi, 16 nung, khe han lanh, suy giam khuon
mau va nhiéu hon nita bang cach sir dung phan mém Inspire Cast. Cung cap cic mau
quy trinh huéng dan dé mé phong dtc hip, duc cat, dic dau tu, dic ap luc cao, dic ap
luc thap va d6 nghiéng. Trai nghiém ngudi dung doc ddo cta phin mém Inspire Cast
gitip ngudi dung ting chat luong san pham va thiét ké san pham t6t hon chi sau vai gio

dao tao.

- X
(

Altair’ Inspire™
Cast
Hinh 4.1. Altair Inspire Cast
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic

4.2. Phan tich qua trinh mé phéng duc ap luc

4.2.1. Qud trinh tién hanh mé phéng
Bude 1: Chon vat liéu nhém ADC12, nhiét d6 dtic 650 C cho chi tiét

Hinh 4.2. Chon vt liéu

Budc 2: Chon hudng trong luc

Hinh 4.3. Chon huong trong luc

Buéc 3: Chon hé théng duong dan

Hinh 4.4. Chon hé thong dwong dain
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic

Bwéc 4: Chon céng dan vat liéu

Hinh 4.5. Chon céng dan vt liéu

Bwéc 5: Chon hé théng Overflows.

Hinh 4.6. Chon hé thong Overflows
Budc 6: Chon vat liéu thép SKD61 cho méi truong khudn, nhiét d§ khudn 200 C
= &
Riser Sleeve  Overflow Mold Cooler Filter Shot Crucible
Sleeve

Select the mold material and temperature. &4 ¥

: (i skD61 v O 200¢]| ¥

Hinh 4.7. Chon vt liéu thép SKD61
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

Buéc 7: Chon ché do dtc ap luc, thiét 1ap cac thong sé mé phong.

High Pressure Die Casting Process Parameters

) L Phase Change
High Pressure Analyze © Basic setup
Run Init Vel. 0.15m/s 2nd Phase Vel 25m/s

Hinh 4.8. Chon ché dé diic dp lyc

Buwéc 8: Tién hanh qua trinh mé phong

RunAnslysis: il
Stages  Advanced

Name: Full
© Average Thickness 0.00252476 m
Element size: 0.00252476 m

Speed/Accuracy ¥

Analysis Type:

Run afilling analysis

Hinh 4.9. Thiét ldp théng sé tao ludi

B T ) 1 | L o e Sy R o O S oy O ST Sy Ry O Sy A ST X A S (O S A ST e S AT S (O ORHS )

¢ Full Meshing -

History... View Now Delete . Close

Hinh 4.10. Tién hanh qud trinh mé phong

4.2.2. Két qud mé phéng
% MO0 phdng nhiét do

Mo phong nhiét do cho phép xem nhiét d6 thay d6i nhu thé nio trong qua trinh
dién day chi tiét duc.
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic

Két qua cho thdy nhiét d6 nong chay 16n nhét 650 C va nho nhit 596 C khi vat liéu
ADC12 dién day hét chi tiét.Phan & cong dan liéu dugc nhan dién 14 noi c6 nhiét do
16n nhat vi d6 14 noi duoc nung néng lién tuc dén khi két thic qua trinh dtc

IIY:?'*'
B
1

o

B

Hinh 4.11. M6 phong nhiét do

< MO0 phong ap suit
Mo phdng 4p suat xem nhitng thay ddi vé ap suét trong qua trinh dién day Pascal
Ap suét 16n nhit khi dac 20.59 Mpa < 1000 — 1380 Mpa (SKD61) cho thay khuon

chiu duoc ap suit cao khi diic. Phan phia ddu din ra duong tran c6 ap suit cao nhit 1a
vi noi do duong hep nén chat 16ng vat liu di chuyén kho khan.sinh ra 4p suat 16n

Hinh 4.12.Mé phong dp sudt

% MO0 phong thoi gian dién dﬁy

Mo phong thoi gian dién day gitp quan sat thoi gian vat liéu can dé tiép can cac
khu vire khac nhau trong chi tiét duc. Piéu nay gitp xac dinh cach t6t nhat dé dién day
chi tiét. Thoi gian dién day cling cung cap thong tin vé thoi gian van tc pha dau tién
va van toc pha thit hai.
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

Thoi gian nhom dién day vat lidu hét chi tiét 0,566 gidy cho thay kha ning duc ap
luc cao cyc ki nhanh. Trén thyc té chu ky duc ¢ trong cong ty Daiwa 1a 30 gidy cho 1
l4n duc bao gdm thoi gian phun khi bdi tron khuon, déng mé khudn, dac chinh va
dung canh tay robot ldy san pham ra. S& di thuc té 1 chu ky 13 30 gidy 1a dé tranh anh
huong cac sai sot khong dang c6 tir cac yéu té tic nhan bén ngoai, tranh anh hudng
dén day chuyén ty dong san xuat. Thoi gian chi tiét tir khi dang ¢ nhiét do nong chay
dén nguoi dong dic hoan toan 13 12s nén nhém dién day vat lidu hét chi tiét 0,565 gidy
1a hop ly.

2

Hinh 4.13. Mé phong thoi gian dién day

% Mo phong kiém tra rd khi

Mo phong kiém tra rd khi gitip xem cac khu vuc cudi ciing can do day, dé c6 thé
du doan noi c6 thé hinh thanh rd khi. Sau d6, ¢ thé dinh vi va sap lai lai cac phan
duong tran dé ngdn ngira tinh trang x6p. RS khi s& tac dong dén qua trinh dbc ap luc
nhiéu hon so v&i khudn cat vi chiing it bi x6p hon nhd tinh thim ciia cat.

Hau hét rd khi déu tap trung tai duong tran. Chi con 1 sb it trén chi tiét do dudng
bién dang hep va phtic tap tir d6 yén tdm rang trén san pham han ché 16 khi. C6 thé
dam bao chat lugng chi tiét.

ML
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Hinh 4.14. Mé phong kiém tra ré khi
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

% MO0 phong kiém tra x6i mon khudn

M6 phong kiém tra x6i mon khudn xéac dinh cac khu vuc ¢6 van tde vuot qua 35
m/s, noi c¢6 kha ning xay ra sy xuéng cap ctia khudn. Sy x6i mon cua khuon lam ting
d6 nham cua cc vung bi anh huéng va xu huéng han, lam giam d6 bén cia khudn. Su
x61 mon thudng xay ra & cac khu vue gan cac cong do phan méng & cic cong va do
chét 16ng va cham tryc tiép voi cac bé mat phia trude cac cong

Dua theo két qua md phong ta c6 thé thay duoc tai khudn duc noi ndo nhanh mon
gy hu hong bién dang khuon. X6i mon trén khuon dién ra nhanh trén cac cong dan ra
duong tran. Sau 1 thoi gian dac nhitng noi ndy s& dan bi mon di va dé nay sinh tinh
trang bavia quanh cac khu vuc nay va cac 16i khac

Hinh 4.15. M6 phong kiém tra xéi mon khudn
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

Chuong 5. THIET KE QUY TRINH CONG NGHE GIA CONG KHUON.

5.1. Quy trinh cong ngh¢ gia cong long khuén dong
Quy trinh gia cong khuoén dong

Nguyén cong 1:
Nguyén cong 2:
Nguyén cong 3:
Nguyén cong 4:
Nguyén cong 5:
Nguyén cong 6:
Nguyén cong 7:
Nguyén cong 8:
Nguyén cong 9:

Gia cong 5 10 ren

Gia cong duong lam mat khudn .

Gia cong duong lam mat khuodn.

Gia cong duong lam mat khuon.

Gia cong duong lam mat khudn.

Phay tho long khuon
To61 thép SKD61
Phay tinh long khuon
Bén 16 EDM.

Nguyén cong 10: Cit day cac 16
Nguyén cong 11: Xung di¢gn EDM

5.1.1. Nguyén céng 1: Gia cong 16 ren
% Gadat

AN
\L

~/
W
=

ot

&

Hinh 5.1. Ga dat gia céng 16 ren
— Dinh vi va kep chat: bang eto
— Mat day khéng ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Buérc 1: Khoan 16 @ 8,5
% Tra dao: trang 28 [7] va ché do cit trang 107 [7]
Duong kinh dao DC= 8,5 mm.
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

Goc o dinh 140°.

Tuo61 ngudi trong.

% Ché do cat:

Luong dn dao f= 0,2 (mm/vong).

Van téc cat: V=90 m/phut.

Téc d6 quay truc chinh: n= 102(;” = 1102'20— 3331,15 vong/ phut.

Téc d6 tién dao khi phay: S=n.f.z= 3331,15. 0,2= 666,23 mm/ph.

Budc 2: Taro M8.6

< Tra dao: trang 65 [7] va ché do cit trang 107 [7]
Duong kinh dao DC= 8,7 mm.

Goc ¢ dinh 140°.

Tud1 ngudi trong.
% Ché d cit:

Luong an dao f= 0,2 (mm/vong).

Vian tdc cit: V=90 m/phut.

Téc d6 quay truc chinh: n= 1000V — 1000'20— 3331,15 vong/ phat.

.D 7.8
Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.6.

5.1.2. Nguyén cong 2: Gia cong dwong lam mdat cua khuon
% Gadat

Hinh 5.2. Ga dat dwong lam mat cua khuon
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

— Dinh vi va kep chat: béng eto

— Mat day khéng ché 3 bat tu do

— Ma tinh dinh vi 2 bat tu do

Buéc 1: khoan 16 & 6
% Chon dao: trang 40 [7] va ché do cit trang 109 [7]
Puong kinh dao DC= 6 mm.

Goc 6 dinh 140°.

Tuo61 ngudi trong.

% Ché do cit:

Luong dn dao f= 0,16 (mm/vong).

Van tdc cat: V=90 m/phiit.

1000.Vc _ 1000.90

Téc d6 quay truc chinh: n= = 4774,65 vong/ phut.

Téc do tién dao khi phay: S=n.f=4774,65. 0,16= 763,94 mm/ph.
Buéc 2: Khoan 16 & 8,6

% Chon dao: trang 28 [7] va ché d cit trang 107 [7]

Puong kinh dao DC= 8,6 mm.

Goéc ¢ dinh 140°.

Tud1 ngudi trong.
% Ché d6 cét:

Luong dn dao f= 0,2 (mm/vong).

Van tdc cat: V=90 m/phit.

1000.Vc _ 1000.90

Tdc d§ quay truc chinh: n= D~ n86 3331,15 vong/ phat.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.1.3. Nguyén cong 3: Gia cong dwong lam mdat cua khuon
s Gadat
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

Zt X 4
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Hinh 5.3. Ga dat dwong lam mat cua khuon
— Pinh vi va kep chit: bang eto
— Mait day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Buéc 1: khoan 16 & 6
% Chon dao: trang 40 [7] va ché do cat trang 109 [7]
Duong kinh dao DC= 6 mm.
Goc ¢ dinh 140°.
Tud1 ngudi trong.
% Ché do cit:
Luong an dao f= 0,16 (mm/vong).
Vian tdc cit: V=90 m/phut.

1000.Vc _ 1000.90

Téc d6 quay truc chinh: n= T 4774,65 vong/ phut.

Téc do tién dao khi phay: S=n.f=4774,65. 0,16= 763,94 mm/ph.
Buéc 2: Khoan 16 & 8,6

% Chon dao: trang 28 [7] va ché d cit trang 107 [7]

Duong kinh dao DC= 8,6 mm.

Goc o dinh 140°.

Tud1 ngudi trong.

% Ché do cit:

Luong an dao f= 0,2 (mm/vong).
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

Van tdc cat: V=90 m/phit.

Téc d6 quay truc chinh: n= 107(3(;).Vc = 1102'20— 3331,15 vong/ phut.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.1.4. Nguyén cong 4: Gia cong dwong lam mdat cvia khuon
s Gadat

Hinh 5.4. Ga dat dwong lam mat cua khuon
— Dinh vi va kep chat: béng eto
— Mit day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Buéc 1: khoan 16 & 6
% Chon dao: trang 40 [7] va ché d cit trang 109 [7]
Puong kinh dao DC= 6 mm.
Goéc ¢ dinh 140°.
Tuo61 ngudi trong.
% Ché do cit:
Luong dn dao = 0,16 (mm/vong).
Van tdc cat: V=90 m/phit.

Téc d6 quay truc chinh: n= 107(;(;Vc = 10206'90— 4774,65 vong/ phut.

Téc d6 tién dao khi phay: S=n.f=4774,65. 0,16= 763,94 mm/ph.
Buérc 2: Khoan 16 @ 8,6

% Chon dao: trang 28 [7] va ché do cit trang 107 [7]

Duong kinh dao DC= 8,6 mm.
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

Goc o dinh 140°.
Tuo61 ngudi trong.
% Ché do cit:
Luong dn dao f= 0,2 (mm/vong).
Van téc cat: V=90 m/phut.
1000.Vc _ 1000.90

Tdc do quay truc chinh: n= b = rse 3331,15 vong/ phut.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.1.5. Nguyén cong 5: Gia cong dwong lam mdt cua khuon
s Gadat
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Hinh 5.5. Ga dat dwong lam mat cua khuon
— Pinh vi va kep chit: bang eto
— Mit day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Buéc 1: khoan 16 & 6
< Chon dao: trang 40 [7] va ché d cit trang 109 [7]
Duong kinh dao DC= 6 mm.
Goc o dinh 140°.
Tudi ngudi trong.
% Ché d9 cit:
Luong an dao f= 0,16 (mm/vong).
Van tdc cat: V=90 m/phit.
1000.Vc _ 1000.90

Téc d6 quay truc chinh: n= = 4774,65 vong/ phut.
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

Téc d6 tién dao khi phay: S=n.f=4774,65. 0,16= 763,94 mm/ph.
Buéc 2: Khoan 16 & 8,6

% Chon dao: trang 28 [7] va ché d cit trang 107 [7]

DPuong kinh dao DC= 8,6 mm,

Tud1 ngudi trong.

% Ché do cit:

Luong an dao f= 0,2 (mm/vong).

Van tc cat: V=90 m/phit.

Téc d6 quay truc chinh: n= 102(:/6 = 1102'20— 3331,15 vong/ phut.

Téc d6 tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.1.6. Nguyén cong 6: Phay thé long khuon
% Gadat
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Hinh 5.6. Ga dat phay thé long khuon

— Pinh vi va kep chit: bang eto

— Mit day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do

% Lua chon dao: trang 151 [8] va ché d¢ cit trang 161 [8]
Duong kinh dao DC=4 mm, Z=3

C6 cAp tudi nguoi.

Chiéu sau cat: ap= 1.5 mm

Van tdc cat: ve =130 (m/pht)

Budc tién mdi rang: fz = 0,032( mm riang )
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

s Cheé d0 cat:

Téc d6 quay truc chinh: n= 1072(;).Vc = 10(::'4130— 10345,07 vong/ phut.

Téc d6 tién dao khi phay: S=n.f.Z= 10345,07. 0,032.3= 993,13 mm/ph.

5.1.7. Nguyén cong 7: Toi thép SKD61

200

80 100 120 140

Hinh 5.7. Toi thép SKD61

Sau khi t6i, thép duoc ram ngay khi nhiét d6 giam xudng con khoang 50-70°C.

Trong qua trinh ram dau tién, nhiét 46 duoc nang 1én khoang 620°C va giir nhiét trong

2 gid — gitp 6n dinh t6 chuc, 1am két tia cac pha carbide nhu Mo2C va VC nham ting

d6 bén nhiét, do dai va kha nang chiu mai mon. Co thé thyc hién ram 2-3 lan, tuy

theo yéu cau ky thuét va hinh dang chi tiét.

Sau khi t6i, thép duoc ram ngay khi nhiét do giam xudng con khoang 50-70°C.

Trong qua trinh ram dau tién, nhiét do duoc nang 1&én khoang 620°C va giit nhiét trong

2 gid — gitp 6n dinh t6 chuc, 1am két tia cac pha carbide nhu Mo2C va VC nham ting

d6 bén nhiét, do dai va kha nang chiu mai mon. Co thé thyc hién ram 2-3 lan, tuy

theo yéu cau ky thuét va hinh dang chi tiét.

5.1.8. Nguyén cong 8: Gia cong tinh long khuon
% Gadat

(i . B . ok W

W

'l

s, ¥
l 12
x

Hinh 5.8. Ga dat gia cong tinh long khuon
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic

— Dinh vi va kep chat: bﬁng eto
— Mat day khéng ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Chon dao: trang 91 [8] va ché do cit trang 96 [8]
Ta chon dao theo hing seco thu duoc cac thong sd sau:
Duong kinh dao DC=5 mm , Z=4
C6 cAp tudi nguoi.
Chiéu sau cit: ap=0.1 mm
Van tbc cit: ve =215(m/phut)
Budc tién mdi rang: fz =0.026 (mm ring )

Téc ¢ quay tryc chinh: n= =2 = 22222 13687,33 vong/ pht.

Téc d6 tién dao khi phay: S=n.f= 13687,33. 0,026.4= 1423.48 mm/ph.
5.1.9. Nguyén céng 9: Biin 16 EDM

Technical Specification
XY/ Z axis travet (mm) 200 x 300 x 300
labée dimensions (W x L. mm) 750 % 350
Max workpece weght (ko)
Maching dimensions (W x D x H. mm) 800 x 870 x 2015
Machine weight (kg de b
W-Axis (Cutting axis i mm) 250
Max. workpece dimensions (W x D x H, mm) ) X 350 % 3
Electrode dismeter (mm) 025~ 30
lectrode guide to table surface (mm) 50~ 300 ‘v c
Hinh 5.9. Théng sé mdy ban 16 K1C
May bin 16 EDM K1C

Dién cyuc dng bang dong , duong kinh 30.3 +~ 33.0 mm

% Gadat
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic

[ — ry W N—1
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Hinh 5.10. Ga dat gia céng bdn 16
— Pinh vi va kep chit: bang ban tir
— Mat day khdng ché 3 bat ty do
3 ¢ : e 3
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Hinh 5.11. Toa dé cdc 16 can ban 16

5.1.10. Nguyén céng 10: Cit ddy (wire edm) cdc 16
May: VZ500L

s Gadat
— Ban ga dinh vi va kep chat
— Mat day khéng ché 3 bat tu do
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic
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" w
3 g - ¢ 3
r= b Vel | b Yetutal | |
LB : r S _+;_ "$_ Y : L2 B
L1 SIS S M Con o '? __an
! ",
:‘ s A O ';%L J,i;’{‘]: 2 s — t
0 4'--1\:A ..... - — | -l‘ e —— — i?l — — > -‘:L—-' 0
‘l:- : §| ) > il * " N - ) |$ | :\.':
49 0 U “ﬁ; : 1 2 :i‘ —— AL "’ i
S A o v o I_-, &) 1 e a—igfe == 3
825 B e ' i H : — 25
2125 - ,+, . il & 4 3 2128
3 B I ey 19 ..'-A'. ........ iy :;.:_.._'__.-_.. I
8 @ “ w 8
Bl W g9 e e g9 w B

Hinh 5.13. Toa dé cdc 16 can cat day

5.1.11. Nguyén cong 11: Xung dién EDM

Dung may AG40L

Thiét ké dién cuc dua trén bé mat can gia cong
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic

Hinh 5.14. Pién cuc

% Gadat
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Hinh 5.15. Ga dat gia cong xung dién
— Dinh vi va kep chat: bﬁng ban tur
— Mat day khdng ché 3 bat ty do

5.2. Quy trinh gia cong khuon tinh
Nguyén cong 1: Gia cong 5 16 ren
Nguyén cong 2: Gia cong duong lam mat khuodn .
Nguyén cong 3: Gia cong duong lam mat khuon.
Nguyén cong 4: Gia cong duong lam mat khuodn.
Nguyén cong 5: Gia cong duong lam mat khuon.

Nguyén cong 6: Gia cong dudng dan lidu
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

Nguyén cong 7: Phay th6 long khudn
Nguyén cong 8: Toi thép SKD61
Nguyén cong 9: Phay tinh l1ong khudén
Nguyén cong 10: Xung dién EDM

5.2.1. Nguyén céng I1: Gia cong I6 ren
s Gadat
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Hinh 5.16. Ga ddt gia céng 16 ren

— Dinh vi va kep chat: béng eto

— Mit day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do

Buéc 1: Khoan 16 & 8,5

% Tra dao : trang 28 [7] va ché d6 cét trang 107 [7]
Puong kinh dao DC= 8,5 mm.

Goéc ¢ dinh 140°.

Tudi ngudi trong.

% Ché do cat:

Luong an dao f= 0,2 (mm/vong).

Van tdc cat: V=90 m/phit.

1000.Vc _ 1000.90

Tdc d§ quay truc chinh: n= oD~ n86 3331,15 vong/ phat.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.
Budc 2: Taro M8.6
% Tra dao: trang 65 [7] va ché do cit trang 107 [7]
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

Puong kinh dao DC= 8,7 mm.
Goc ¢ dinh 140°.
Tud1 ngudi trong.
% Ché do ct:
Luong dn dao f= 0,2 (mm/vong).
Van tc cat: V=90 m/phit.
1000.Vc _ 1000.90

Tdc d quay truc chinh: n= D = rse 3331,15 vong/ phat.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.2.2. Nguyén cong 2: Gia cong dwong lam mdt cua khuon
s Gadat

W

Hinh 5.17. Ga dat gia dwong lam mat cua khuon
— Dinh vi va kep chit: béng eto
— Mait day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Buéc 1: khoan 16 & 6
% Chon dao: trang 40 [7] va ché d cit trang 109 [7]
Duong kinh dao DC= 6 mm.
Goc o dinh 140°.
Tu61 ngudi trong.
% Ché d9 cat:
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

Luong an dao f= 0,16 (mm/vong).

Van te cat: V=90 m/phit.

Téc d6 quay truc chinh: n= 102(;‘“ = 10206'90— 4774,65 vong/ phut.

Téc do tién dao khi phay: S=n.f=4774,65. 0,16= 763,94 mm/ph.
Budc 2: Khoan 16 & 8,6

% Chon dao: trang 28 [7] va ché d6 cit trang 107 [7]

Duong kinh dao DC= 8,6 mm.

Goc ¢ dinh 140°.

Tudi ngudi trong.
% Chédo cat:

Luong an dao f= 0,2 (mm/vong).

Van tdc cat: V=90 m/phit.

1000.Vc _ 1000.90

Tdc d quay tryc chinh: n= b = rse 3331,15 vong/ phat.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.2.3. Nguyén cong 3: Gia cong dwong lam mdt cua khuon
% Gadat
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Hinh 5.18. Ga dat gia duong lam mat cua khuon
— Pinh vi va kep chit: bang eto
— Mit day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Buéc 1: khoan 16 & 6
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

% Chon dao: trang 40 [7] va ché d6 cit trang 109 [7]
Puong kinh dao DC= 6 mm.

Goc ¢ dinh 140°.

Tud1 ngudi trong.

% Ché do ct:

Luong an dao f= 0,16 (mm/vong).

Van tc cat: V=90 m/phit.

1000.Vc _ 1000.90
.D .6

Téc d6 quay truc chinh: n= = 4774,65 vong/ phut.

Téc do tién dao khi phay: S=n.f=4774,65. 0,16= 763,94 mm/ph.
Buéc 2: Khoan 16 & 8,6
% Chon dao: trang 28 [7] va ché do cat trang 107 [7]
Duong kinh dao DC= 8,6 mm.
Goc ¢ dinh 140°.
Tud1 ngudi trong.
% Ché d9 cit:
Luong an dao f= 0,2 (mm/vong).
Vian tdc cit: V=90 m/phut.
1000.Vc _ 1000.90

Tdc d quay truc chinh: n= b~ mse 3331,15 vong/ phut.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.2.4. Nguyén cong 4: Gia cong dwong lam mdat cua khuon
% Gadat
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Hinh 5.19. Ga dat gia dwong lam mat cua khuon
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

— Dinh vi va kep chat: béng eto

— Mat day khéng ché 3 bat tu do

— Ma tinh dinh vi 2 bat tu do

Buéc 1: khoan 16 & 6
% Chon dao: trang 40 [7] va ché d6 cit trang 109 [7]
Puong kinh dao DC= 6 mm.

Goc 6 dinh 140°.

Tuo61 ngudi trong.
% Ché do cit:

Luong dn dao f= 0,16 (mm/vong).

Van tdc cat: V=90 m/phiit.

1000.Vc _ 1000.90

Téc d6 quay truc chinh: n= = 4774,65 vong/ phut.

Téc do tién dao khi phay: S=n.f=4774,65. 0,16= 763,94 mm/ph.
Buéc 2: Khoan 16 & 8,6
% Chon dao: trang 28 [7] va ché d cit trang 107 [7]
Puong kinh dao DC= 8,6 mm.
Goéc ¢ dinh 140°.
Tud1 ngudi trong.
% Ché do cit:
Luong dn dao f= 0,2 (mm/vong).
Van tdc cat: V=90 m/phit.
1000.Vc _ 1000.90

Tdc d§ quay truc chinh: n= D~ n86 3331,15 vong/ phat.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.2.5. Nguyén cong 5: Gia cong dwong lam mdat cua khuon
s Gadat
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic
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Hinh 5.20. Ga dat gia dwong lam mat cua khuon
— Pinh vi va kep chit: bang eto
— Mait day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Buéc 1: khoan 16 & 6
< Chon dao: trang 40 [7] va ché do ct trang 109 [7]
Duong kinh dao DC= 6 mm.
Goc ¢ dinh 140°.
Tud1 ngudi trong.
% Ché do cit:
Luong an dao f= 0,16 (mm/vong).
Van toc cit: Ve= 90 m/phit.
1000.Vc _ 1000.90

Téc d6 quay truc chinh: n= T 4774,65 vong/ phut.

Téc do tién dao khi phay: S=n.f=4774,65. 0,16= 763,94 mm/ph.
Buéc 2: Khoan 16 & 8,6

% Chon dao: trang 28 [7] va ché d cit trang 107 [7]

Duong kinh dao DC= 8,6 mm.

Goc o dinh 140°.

Tud1 ngudi trong.

«* Che do cat:
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cdu (Spool) va mé phong qud trinh diic

Luong an dao f= 0,2 (mm/vong).

Van te cat: V=90 m/phit.

Téc d6 quay truc chinh: n= 102(;‘“ = 1102'20— 3331,15 vong/ phut.

Téc do tién dao khi phay: S=n.f=3331,15. 0,2= 666,23 mm/ph.

5.2.6. Nguyén cong 6: Gia cong dwong din ligu
s Gadat
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Hinh 5.21. Ga dit gia dwong dan liéu
— Dinh vi va kep chat: béng eto
— Mit day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
Budc 1: Gia cong tho
Lua chon dao: trang 25 [6] va ché d cit trang 26,27 [6]
Puong kinh dao DC= 20mm
Chiéu sau cat: ap= 1.5 mm
Van tbc cat: ve =255 (m/phiit)
Budc tién mdi ring: fz =0,0.65( mm ring )
% Ché d9 cit:

Téc d6 quay truc chinh: n= 102(;Vc = 1020;55: 4058,45 vong/ phut.

Téc do tién dao khi phay: S=n.f.Z= 4058,45. 0,065.5= 1319 mm/ph.
Budc 2: Gia cong tinh

Lua chon dao: trang 25 [6] va ché d0 cit trang 26,27 [6]

Duong kinh dao DC= 20mm , Z=5
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

Chiéu sdu cit: ap=0.1 mm

Van tdc cat: ve =285 (m/phut)

Budc tién mdi rang: fz = 0,07( mm ring )
% Ché do cat:

Téc d6 quay truc chinh: n= 1072(;).Vc = 10202'285— 4535,92 vong/ phut.

Téc d6 tién dao khi phay: S=n.f.Z= 4535,92.0,07.5= 1587,57mm/ph.

5.2.7. Nguyén cong 7: Phay tho long khuon
% Gadat
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Hinh 5.22. Ga dat phay tho long khuon

— Dinh vi va kep chit: béng eto

— Mait day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do

% Lua chon dao: trang 151 [8] va ché d¢ cit trang 161 [8]
Duong kinh dao DC=4 mm, Z=3

C6 cap tudi ngudi.

Chiéu sau cat: ap= 1.5 mm

Van tbc cat: ve =130 (m/pht)

Budc tién mdi ring: fz = 0,0.32 (mm ring)

% Ché d9 cit:

Téc d6 quay truc chinh: n= 107(;(;Vc = 10(:)'4130: 10345,07 vong/ phut.

Téc do tién dao khi phay: S=n.f.Z= 10345,07. 0,032.3= 993,13 mm/ph
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Tén dé tai: Thiét ké khudn diic ap luc chi tiét cuén chi can cau (Spool) va mé phong qua trinh duic

5.2.8. Nguyén cong 8: Toi thép SKD61

Hinh 5.23. Toi thép SKD61

Sau khi t6i, thép duoc ram ngay khi nhiét d6 giam xudng con khoang 50—70°C.

Trong qua trinh ram dau tién, nhiét 46 duoc nang 1én khoang 620°C va giir nhiét trong

2 gid — gitp 6n dinh t6 chuc, 1am két tia cac pha carbide nhu Mo2C va VC nham ting

d6 bén nhiét, do dai va kha nang chiu mai mon. Co thé thyc hién ram 2-3 lan, tuy

theo yéu cau k¥ thuat va hinh dang chi tiét.

Sau khi t6i, thép duoc ram ngay khi nhiét d6 giam xudng con khoang 50-70°C.

Trong qua trinh ram du tién, nhiét 46 duoc nang 1én khoang 620°C va giir nhiét trong

2 gid — gitp 6n dinh t6 chic, 1am két tia cac pha carbide nhuw Mo2C va VC nhim ting

d6 bén nhiét, 46 dai va kha ning chiu mai mon. C6 thé thuc hién ram 2-3 1an, tuy

theo yéu cau ky thuét va hinh dang chi tiét.

5.2.9. Nguyén cong 9: Gia cong tinh long khuon
s Gadat
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Hinh 5.24. Ga dat phay tinh long khuon
— Dinh vi va kep chit: béng eto
— Mit day khong ché 3 bat tu do
— Ma tinh dinh vi 2 bat tu do
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic

» Chon dao: trang 91 [8] va ché do cit trang 96 [8]
Duong kinh dao DC=5 mm , Z=4

C6 cAp tudi nguoi.

Chiéu sau cit: ap=0.1 mm

Van tdc cit: ve =215(m/phut)

Budc tién mdi rang: fz =0.026 (mm rang )

1000.Vc _ 1000.215__
w.D o

Téc d6 quay truc chinh: n=

Téc d6 tién dao khi phay: S= n.f.Z= 13687,33. 0,026.4= 1423.48 mm/ph.

5.2.10. Nguyén cong 10: Xung dién EDM
Dung may AG40L

Thiét ké dién cuc dya trén bé médt can gia cong

Hinh 5.25. Pién cuc
% Gadat
— Pinh vi va kep chit: bang ban tir
— Mit day khong ché 3 bat tu do

Hinh 5.26. Ga dat gia cong xung dién
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Tén dé tai: Thiét ké khudn dic ap lic chi tiét cugn chi can cdu (Spool) va mé phong qud trinh dic

Chuong 6. LAP RAP BO KHUON HOAN CHINH

6.1. Qua trinh lip rap

B0 phan V197 - Bo phan thiét ké,
gia cong va bao tri khuon dac ap
luc dam nhan viée thiét ké va gia
cong khuon tuy nhién bd phén chi
dam nhan vai tro chinh Ia gia cong
161 va long khuon con cac b khuon
mau s& dat gia cong bén ngoai dé
t6i wu hoa thoi gian gia cong bo
khudn nhanh nhét c6 thé dé c6 thé
nhanh chéng dua vao san xut.

Hinh 6.1. Bé khudn ddt vé ban dau

Sau khi nhan dugc bo khudn dat hang, tién thanh thao ting cho tiét trong khudn dé lap
long khuon va 161 khuon vao

Hinh 6.2. Phdn tach bo khuon

6.2. Trinh tu lip rap
< Bat dau véi viéc lap rap bo khudn di dong
Buéc 1: Lip 156i khudn, cong bom vao vo khudn va bat bulong
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- LOI KHUON

" CONG BOM
VO KHUON

Hinh 6.3. Lap 16i khuén, cong bom vao vé khudn va bdt bulong

Budrc 2: Lip khéi tran 16i khuon vao va bat bulong

. KHOI TRAN LOI KHUON

Hinh 6.4. Lap khéi tran 16i khudn vao va bat bulong

Bwéc 3: Liap tam day pin, 10 xo, gbi d5
LOXO —

TAM DAY

GOI DO

Hinh 6.5. Ldp tém ddy pin, 1o xo, g6i dé
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Budc 4: Lap pin day san pham, tam chdn dan pin, gbi d& phu dé chong mo
khuon
CHOT DAY CHI TIET

TAM CHAN DAN CHOT DAY

GOI bO PHU

TAM DE

Hinh 6.6. Ldp pin ddy san pham, tam chdn dan pin, goi do phu

Buére 5: Lip khéi truot vao khudn, khdi ddy, bac dan hudng
KHOI DAY

KHOI TRUQT

BAC DAN HUONG

Hinh 6.7. Lap khoi trieot vao khudn, khéi day, bac dan hwéng
% Tiép theo ta lap rap bo khuon tinh

Buwéc 6: Lip chdt dan hudng, chdt xién vao khudn
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" CHOT XIEN

CHOT DAN HUOGNG

Hinh 6.8. Lap chét dan hwdng, chot xién vao khudn

Bwéc 7: Lip long khudn vao vo khudn trén

LONG KHUON

Hinh 6.9. Lap long khudn vao vé khuén trén
Budre 8: Lip khoi tran 1ong khudn va tim chan khi ddy, cong bom

CONG BOM

TAM CHAN KHOI TRUQT

KHOI TRAN LONG KHUON

Hinh 6.10. Lép khoi tran long khudn va tam chdn khéi day, cong bom
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Buéc 9: Lép 2 voO khuon lai thanh b khuon hoan chinh

Hinh 6.11. Ldp 2 V6 khuon lai thanh bo khuon hoan chinh

6.3. B§ khuén thue té

Hinh 6.12. B6 khuén tinh va bg khuén dong sau khi ldp rdp
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KET LUAN

Sau thoi gian lam do 4n t6t nghiép voi dé tai “THIET KET KHUON PUC AP
LU'C CHI TIET CUON CHI CAN CAU (SPOOL) VA MO PHONG QUA
TRINH DUC”. Ching em da hoéq thanh véi day du ndi dung yéu cau. Qua do an,
ngoai viéc dugc thuc hanh nhﬁng’kiér} thire da hoc & cz'%c mon hoc co sO va chuyén
nganh cl}ﬁng em con d~u’()’c tryc ti€p ti€p xUc vai cac kién ﬂ}l'IC moi vé céng ngh¢ gia
cong ché tao khuon mau, cac phuong phép gia cong tién tién nhu CNC, ban di¢n,
may cat day.

Cubi cung chung em xin chin thanh cam on Thay V& Tran Anh d tan tinh giup
d& chiing em hoan thanh do an tét nghiép. Chiing em xin cam on cac Thay C6 trong
Ban Hoi dong ciing nhu toan thé cac Thay Co trong truong da dan dat day db ching
em nhiing kién thirc vé khudén mau, ché tao may va cac anh chi b phan V197 cling
nhu toan thé quy Cong ty trach nhiém hitu han Daiwa Viét Nam dé chung em hoan
thanh dd an dang thoi gian, nhi¢ém vu va ké hoach duoc giao.

% Nhirng ndi dung dé tai da dat dwoc

- Tim hiéu duoc vat liéu duc san phém nhom ADC12.

- Thiét ké thanh cong san pham va bo khudn duc ap luc.

- Mo phéng dong chay v&i phan mém Inspire Cast.

Nhom ching em dé ¢b gang trinh bay mot cach rd rang chi tiét vi muyc dich dé
tai c6 thé 1a tai liéu hoc tap cho cac ban sinh vién khoéa sau co thé phat trién. Tuy
nhién vai thoi gian va kién thirc con han ché nén ciing khong thé tranh khoi thiéu sot
vé ndi dung ciing nhu hinh thtc trinh bay. Mong nhan dugc sy cam thong ciing nhu
dong gop tir quy Thay C6.

Ngoai ra nhom sinh vién con tich lity dugc mot sd kinh nghiém trong thiét ké
cling nhu trong gia cong, lap rap va duc ap luc. Diéu ndy sé gitp cho nhém thém tur
tin khi budc vao trong san xuét thuc té.

R/

« Huwdng phat trién dé tai
Giai phép: Tt nhitng co s& c¢6 san ban dau nhdm xin dua ra mdt s giai phap dé

do an duoc hoan thién hon:

- Thay ddi va thir nghiém loai nhom tét hon.
- Thay ddi va thir nghiém cac vat liéu lam khuon khac nhau
- Thay ddi va thir nghiém nhiéu hinh dang hinh hoc dudng dan khac nhau
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