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LOI NOI PAU

Ngay nay cung voi sy phét trién ctia khoa hoc k¥ thuét thi nang suét va
chét lugng cia san phdm va ddong thoi 1a gia thanh san phim ré ludn 1a van
dé duogc cac nha san xudt quan tAm. Mot qua trinh san xuit cong nghiép ludn
ludn phai dugc hoan thién bang viéc ap dung nhiing tién bd khoa hoc ky
thuat trong tit ca cac linh vuc nhdm giam thiéu tdi da phé pham, cac cong
doan khong can thiét, tiét kiém nhan lyc, vat tu va tao ra dugc san phém chat
lugng cao voi gia thanh ré.

Cong nghé duc noi chung va cong nghé duc trong khudn cat noi riéng
dugc sir dung rong rii trong nganh ché tao may. Hién nay trén thé gidi k¥
nghé cong nghé diic kim loai van phat trién, c6 nhiéu phuong phap duc tién
tién ra doi. Tuy nhién phuong phép duc trong khuon cat van duge ding phd bién dé
ché tao phoi. Cac bién phap dé han ché phé pham vat dtc van dang dugc cac nha
san xuat quan tAm nham ting nang suat va ha gia thanh san pham.

Véi dé tai: “Nghién ciru dé xudt giai phap cong nghé han ché hién
twong sai léch khuén , nhim ning cao hiéu qua sin xudt cho day chuyén
diic chi tiét dé den (LIGHT DOME) ¢ cdc xwong diic tai Thdi Nguyén” di
gop phan cai thién chat luong vat duc, giam sé luong phé pham, nang cao
nang sut trong qua trinh san xuat duc bang phuong phap duc trong khuén cat.

Trong thoi gian thuc hién duogc dé tai, tac gid da nhan dugc sy quan tam
rat 16n caa Nha truong, Khoa Dao tao sau dai hoc va cac thay co gido va cac
ddng nghiép.

Tac gia xin chan thanh cdm on Ban Gidm hi¢u, khoa Sau dai hoc, cac

gido vién giang day da tao di€u kién cho nguoi viét hoan thanh luan van nay;
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Tac gia xin bay t6 15i cam on chan thanh nhat dén PGS.TS Vii Quy Pac
— Vién truéng Vién Nghién ctru phat trién CNC vé KTCN- Pai hoc Théi
Nguyén da tan tinh huéng dan trong qua trinh thuc hién Luan vin nay;

Xin chan thanh cam on Th.S Hoang Minh Phlic — cadn bd Vién Nghién
ctru phat trién CNC vé KTCN d4 cong tac, giup d& trong qué trinh thuc hién
de tai.

Xin chan thanh cam on Vién Nghién ctru phat trien CNC vé KTCN- Pai
hoc Thai Nguyén, Cong ty phu tuing 1 — Thai Nguyén, cong ty THHH nha
nudc mot thanh vién Diesel Song Céng, doanh nghiép tu nhan co khi dic
gang Hung V¥ di tan tinh gitp do trong qua trinh thyc hién dé tai.

Mic du di cb gang, song do kién thirc va kinh nghiém con han ché nén
chac chian Luan van nay khong tranh khoi thiéu sot. Tac gia rat mong s& nhan
dugc nhimg ¥ kién dong gop tir cac thdy co gido va cac dong nghiép dé Luan
vin duoc hoan thién hon va c6 ¥ nghia trong thuc tién.

Xin chan thanh cam on!

Thai Nguyén, thang 10 nam 2010

Nguoi thuc hién

Vii Thu Thuy
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LOI CAM DOAN
T6i xin cam doan nhimg két qua c6 duoc trong Luan vin 13
do ban than t6i thuc hién dudi sy huéng din cua thiy gido
PGS.TS Vii Quy Pac. Ngoai phan tai liéu tham khao da
duoc liét ké, cac sb liéu va két qua thyc nghi¢m la trung thuc
va chua dugc ai cong bd trong bt ctr cong trinh nio khac.
Thai Nguyén, thang 10 nam 2010

Nguoi thuc hién

Vi Thu Thuy
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Phin I. MO PAU

1.Tinh cép thiét ciia dé tai

Ngay nay cing véi sy phat trién cua khoa hoc k¥ thuét thi ning suét,
chét luong san pham ludn 13 van dé duoc cac nha san xuit quan tim. Mot
qua trinh san xuat cong nghiép ludn ludn phai duoc hoan thién bang viéc ap
dung nhiing tién bd khoa hoc k¥ thuat trong tat ca cac linh vyc nham giam
thiéu téi da cac cong doan khong can thiét, tiét kiém nhan luc, vat tu, ning
sudt cao va tao ra dugc san pham chat luong cao véi chi phi thap nhat.

- Hién nay tai Thai Nguyén c6 mdt s6 xuong dac san xuat mot khoi
luong 16n chi tiét dé dén xuit khau (khoang 300.000 ct/nim, v6i don gia:
30.000d/ct).

- Voi cong nghé hién tai cua mot s6 Xuong san xuét thi chat lyong san
pham duc khong 6n dinh, ¢ 16 phé pham dén 15%...anh huéng dén hidu qua
kinh doanh, khong dap ung duoc yéu ca u vé tién do cua khach hang .

- Rat nhiéu chi tiét bi phé pham do sai léch khuon .

Do vay dé tai : “Nghién cuwu dé xudt gidi phdp cong nghé han ché hién
twong sai léch khuén , nhim ning cao hiéu qua san xudt cho day chuyén

diic chi tiét light dome & cdc xwéng dic tai Thdi Nguyén” 13 thuc sy cap

thiét trong diéu kién hién nay.

Chi tiét Light Dome LD2010 Chi tiét Light Dome LDO0005
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2.'Y nghia khoa hoc va thue tién cia dé tai.

- Phat hién nguyén nh an chu yéu giy hién twong Sai 1éch khuén trong hé
thong may lam khuon cat duc chi tiét dé dén.

- Pé xuat voi xudng san xuit nhung giai phap cu thé han ché phé pham
do hién tuyong sai léch khudn tao ra , phuc vu kip thoi va nang cao hiéu qua
san xuAt.

3. Phwong phap nghién ciru.

Nghién cuu ly thuyét két hop voi nghién curu thuc nghiém

4. Noi dung nghién ciru.

- Nghién ctru tong quan vé qua trinh lam khuon cat trén may duc cac chi
tiét may vat liéu bang gang.

- Nghién cuy danh giadic diém dong luc hoc cua may lam khuén kiéu dan ép

- Khéo sat, danh gia hé théng ga dit cum hom khuon duc chi tiét dé deén .

- Nghién cuu qua trinh sinh luc de khuon khi duc san pham bang gang .

- Khéo sat qua trinh dtic san pham.

- Phat hién nhimg nguyén nhan chii yéu gy hién tuong sai 1éch khuén va
dé xuét giai phap.

- Thiét k& ché tao mét so chi tiét chu yéu trong hé thong ga dat .
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Phén II: NOI DUNG
Chuong 1. NGHIEN CUU TONG QUAN CONG NGHE
PUC BANG KHUON CAT

1. Gidi thiéu chung

Cong nghé duc 1a cong nghé ché tao san pham bang phuong phép rot vat
liéu & dang chay long vao khudn dé tao ra san pham c6 hinh dang theo khuén
mAau. Pa phan cong nghé duc thyc hién vai cac vat lidu kim loai.

Cong nghé dac dugc chia thanh hai loai chinh: Puc thong thuong va Puc
dac biét

Puic théng thirong: La cong nghé co tir co xua, duc thong thuong duoc
thuc hién véi cac khudn cat.

Duic dac biét: La phuong phap khac dac thong thuong, duc dac biét co su
khéc biét vé& nguyén liéu va cong nghé 1am khuon, cach dién day va tao hinh vat
duc.

buc dac bi¢t thuong st dung khuon kim loai, thuong c6 cac dang: Puc
trong khudn kim loai, Dtc ap luc, Pic ly tam, Puc lién tuc va mot $6 cong
nghé¢ duc dac biét khac.

1.1 Gi6i thiéu chung vé cong nghé dic bang khudn cat

Puc khuon cat co thé néi 1a mot phuong phap duc truyén théng. Vi vat
liéu chu yéu la cat, chat phu gia di kém c6 thé tao nén tén goi riéng cho ting
phuong phap riéng biét. Sau day la cac phuong phap diac khuon cat

1.1.1 Cong nghé dic khuon cat twoi

Khuén cat twoi duge dung dau tién trong cong nghé khuon cat. Vat lidu dé
lam khuon 12 cat + sét + nude. Khudn cat tuoi ¢6 dic diém dé sir dung, bé mat
vat dac s& min néu c& hat cat 4o nho. Nhung do trong qua trinh lam khudn

can phai danh dong mdu dé thodat mau, nén san pham duc sé co do doi gia
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cong I6n. Piac biét day chuyén khudn twoi dd duoc ty dong hoa nhu day
chuyén DISAMATIC tai Cong ty co khi Pong Anh — hoan toan ty dong.

1.1.2. Cong ngh¢ khuon kho

Trong cong nghé khudn khé thi néu nhu khuén twoi duoc dem sdy trong
16 séy khoang 5h trudc khi rot cling dugc goi 1a mot loai khuon kho.
Ngoai ra con cd cong nghé khuén cat nudc thuy tinh dong rin bang khi
cacbonic. Nudc thuy tinh hay con goi 1a dung dich silicat natri dugc tron vao
cat roi dem gid khuon. Sau khi khudn da gid xong thi xit khi cacbonic dé
khuon ran lai. P6 1a do phan tmg hoa hoc gita silicat natri va khi cacbonic va
nuéc ( phan Gmg giira kiém va axit). Cong nghé khuon cat nude thuy tinh dé
lam, dé sir dung, san pham c6 d doi gia cong it hon, khudn ran chic da dugc
g dung rong rai trong hau hét cac cong ty duc trén toan qudc. Chi co nhugce
diém 1a van dé tai sinh cat 13 phai luu y.

1.1.3. C6ng nghé khuén miu chay

Pay 1a cong nghé thudc vao hang mdi hon so v6i phuong phép truyén
théng. Pé duc 1 san pham, chung ta cin ché tao san pham do bang
polyesteron, sau d6 cho vao khudn va d6 cat kho vao, két hop véi viée hat
chan khong, khuon s& cting vimng. Khi rot kim loai vao khudén, maiu
Polyesteron s& chay va kim loai long dién day khuon, cong nghé niy ciing
dang duoc ung dung tai nhiéu doanh nghiép dic vira va nhé ¢ nudc ta, nhu
Vién Cong ngh¢ Ha No1, Co khi Duyén Hai - Hai phong..,.

1.1.4. Cong ngh¢ khuon cat nhua

Day 1a cong ngh¢ mai vaoi cat da duge nha may Xt 1y bao boc 1 16p nhya.
Khi san xuit dem tron céat véi axit formaldehit, sé dugc khudn cat nhua dong
ran ngudi, hodc khuon cat dem nung ndng s& duoc khudn cat nhya dong ran nong.

1.1.5. Cong ngh¢ Furan

Pay l1a day chuyén cong nghé ma cac cong ty Nhat ban wa chudng vi cat
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s€¢ dugc tron voi1 nhya Furan va axit, khuon s€ dong ran rat tbt, san phém co
d6 nhan bong bé mat nhung van dé khé khin 1a 6 nhidm méi truong lam viée
vi mui nhya Furan rat doc.

1.2. Quy trinh cong nghé dic bang khudn cat

Qua trinh duc duogc biéu dién theo so do sau:

Hon hop . . Hon hop
lam khuon Mau duc Hop 16i lam 165
\ A Lam A " "
Khuén Lam Ioi Nhién licu
|
Say khuon Say 15 Lo duc
Khudn khod ! Nguyén liéu kim
Khuon troi | L&p rap khuon, 15i loai
4_

| A

Pha khuon, 10i

I

Lam sach vat dac Bién tinh
r
Kiém tra — | Phépham |-
r
Vit dac

Hinh 2.1: Cong ngh¢ duc trong khuon cat
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Phong k¥ thuat c6 nhiém vu 1ap phiéu cong nghé va thiét ké cac ban v& k¥
thuat: ban vé& chi tiét, ban v& vat dtc, ban v& mau va ban v& hop 16i rdi dua
sang bo phan mdc mau dé ché tao mau va hop 161. Sau do chuyén cho cac bo
phan ché tao khudn, 16i. Sau khi séy hoac khong séy khuén, 151, tién hanh lép
rap khuodn va rét kim loai.

2. Cac phuong phap lam khuon cat.

Puc trong khudn cat chiém ty 1& kha cao (trén 80%) trong san xuét duc.
Khuon duc 13 nhan t6 quan trong quyét dinh chat luong cua vat dtc. Thuong
50 + 60% phé pham vt diic la do khuén diic gdy ra. Vi vay viéc tuan thu yéu
cau k¥ thuat 1am khuon va 15i 1a mét trong nhiing nhiém vu cia nguoi lam k¥
thuat duc.

Tuy theo san luong cua vat dac, mirc do co khi hoa cia xuong duic, viéce
1am khuén va 151 c¢6 thé duoc tién hanh theo mot trong nhitng hinh thirc sau:

2.1. Lam khuén bing tay

Lam khuon bang tay c¢6 nhiing dic diém sau: Do chinh xac cua khudn
khong cao, ning suét thap, yéu cau cong nhan lam khudn phai c6 tay nghé cao
(nhat 14 voi nhiig vat dic phuc tap). Thich hop khi ché tao cac vat duc cuc
16n hodc rat phirc tap vé két ciu.

C6 nhiéu phuong an lam khuén bang tay nhu: Lam khuon trén nén dat,
1am khuén trong hai hodc nhiéu hom khudn, lam khuén bang dudng gat, 1am
khudn bang mau c6 phan roi, lam khudén khong hom... nhung qua trinh lam
khuon thuong van theo mot trinh ty gom cac thao tac sau: gid khudn, tao hé

thdng thoét hoi, 14y mau ra khoi khudn, stra khudn, lap rap khuon.
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2.1.1. Lam khudn trong hai hom khuén

T s ﬁw i
ST T /MM

Lam khuon dudi

Lam khuon trén

i

h 1)

i

Hinh 2.2: Lam khu6n trong hai hom khuon

Lam khu6n trén: Dat mau va hom khuén 1én tim phang, ric cat 4o phu 1én
mau sau d6 ric cat dém va dim chit 1an tha nhat, d6 thém cat dém dam chat
va gat phing mit trén. Xam 16 thoat hoi, quay hom khuén 180° sira chira cac

cho thi€u va chira lai cdc mép quanh mau.
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Lam khuén dudi: Dat hom khuon 1én trén hom khuon duéi va ric 16p bot
cach, dat 6ng rot va ric 16p cat ao, dd 16p cat dém va dam chit 1an thir nhét,
dd thém cat dém va dam chit 1an thi hai, gat ph:fmg va xam 16 thong hoi.
Nang hom khuén trén, khoét mang dan, quét nuéc quanh mép mau, rat mau ra.

2.1.2. Lam khuén trén nén xwéng

8
-

W22

L

3

Hinh 2.3: Lam khuén trén nén xudng

Phuong phép nay dung rat phd bién trong san xuat don chiéc dbi véi vat
duc trung binh va 16n khi thiéu hom khuén cé kich thirc can thiét.

Qud trinh lam khuén trén nén xuéng: Trén nén xudng dao 15 co chiéu sau
16n hon chiéu cao ctia mau khoang 300 + 400mm; dam chit day 16 roi d6 mot
16p xi hodc soi day 150 + 200mm. Dé ting do thoat khi, dat hai dng nghiéng
dan khi ra ngoai, do 16p cat dém sau do dd cat 4o va dam chit mét it; &n mau
xubéng dé mat phan khuén ciia miu tring véi mit aa (mit bang cta nén
xuong). Ric 16p bot cach va dat hom khuodn 1én, ¢ dinh vi tri cia hom bé‘mg
chdt gS sat vao thanh hom, dat hé théng ot va dau ngoét sau do dd vat liéu 1am
khuon dé 1am khuon trén, nhic hom khuon trén va ct mang dan, rat mau ra

va lap khuon trén vao, dt coc rét va coc dau hoi, dat tai trong de va rét kim loai.
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2.1.3. Lam khuén bing dudng gat

Lam khuon bang dudng gat 13 cach lam khuon khong dung mau, chi can
mot tam gd dé gat 16p cat khudn di gid chat. Dudng chuyén dong theo mot
quy dao nhat dinh dé tao hinh mat khuon.

Phuong phap nay thich hop khi ché tao cac chi tiét tron xoay va doi khi ding

ché tao cac chi tiét dac c6 duong kinh 16n ma may tién cut khong gia cong dugc

~
A

mau.
Lam khuon bang dudng gat co nhiéu kiéu, ty theo huéng chuyén dong
ctia dudng. C6 thé dung dudng tao hinh toan bd khudn duc cling cé thé dung

dudng tao hinh mot phan 18 khuén, phan con lai phai ding mau.

|
|
|
|
|
+

Hinh 2.4: Thiét bi quay dudng
1- Tru ldp dudng 5- Vong cir
2- L6 moc day 6- Dé
3- Can ga dudng 7- L bt bulong
4- Nivo

Lam khuon bang dudng quay thang dimg 1a kiéu pho bién nhat cta cach
lam khuon bang dudng. Thiét bi 1am khudn bang dudng gat gdm co: bé bang
gang 6 c6 khoan 16 dé 16ng truc 1 va ¢ 16 7 dé bat buldng 1én tim d& khi can
thiét. Truc dimg 1 1am bang thép tron trén dau c6 khoan 16 2 dé moc vao can
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truc, tay quay bang gang 3 va vong dinh cit chiéu cao 5. Dé kiém tra d6 ngang
phang cia tay quay dung nivo 4.

Quaé trinh 1am khuén bang dwrdng gat: Dé ché tao chi tiét, ding dudng gat
13 hai tim gd c6 duong 16m 1a duong sinh mit trong va mit ngoai cua chi tiét,
dé duoc long khudén dung nhu chi tiét can c¢6 mau phu nan hoa va moayo.
Dung dudng gat lip trén truc dung va quay quanh né dé gat hdn hop lam
khudn d3 duoc nén chit trude, két qué cho ta hinh dang mat ngoai cua chi tiét.
Lép mau phu vao truc quay, dit hé théng rot va dau ngot roi dat hom khuon
trén 1én dé 1am khuon trén. Dé hdn hop lam khudn khong bi dinh ¢ thé ding
bot cach hodc gidy phu 1én mit phan khudn. Sau khi 14y hom khuon trén ra,
thay dudng gat, quay quanh truc, dén khi ndo cham mit dy ctia mau phy. Két
qua cho ta mit trong cta chi tiét.

2.2. Lam khudn biang may din ép

Hinh 2.5: May lam khuon vira dan vira ép
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Lam khuon bang may 1a co khi hoa toan bd qué trinh lam khuén hodc mot
s6 nguyén coéng co ban nhu dim chat, rat mau ... Lam khudn bang may khac
phuc duoc cac khuyét diém ctua Phuong phap lam khuon bang tay nghia 1a
nhan dugc vat dac c6 chat luong tdt, nang suét cao gé\p vai chuc 1an nhung chi
lam khuén bang may trong nhitng truong hop sau:

- Chi dung miu dé 1am khu6n khong dung dudng gat duoc. Thudng dung
hom khuén chir khong 1am khuén trén nén xudng, khong lam trong ba hodc
nhiéu hom khuén, chi ding mot loai vat liéu 1am khudn (khong ding riéng cét
40 va cat dém). Lam khuon bang may chi ding cho san xuat hang loat hodc hang
khoi.
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Hinh 2.6: So d6 M4y vira dan vira ép

Lam khudn bang mdy dan ép:
So do 1am khuoén trén may vira dan vira ép trinh bay trén hinh 2.6. Mau 2
va hom khuén 3 lap trén ban may 1. Chay ép 9 cung xa ngang quay khoi vi tri

trén hom khudn. Sau d6 d¢6 diy hdn hop lam khuon (hodc thém hom khudn
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phu). Khi ép theo ranh 4, 5 vao xi lanh 8 va day pittong 6 cing ban may di
1én, khi 16 khi 7 ho ra, khi ép thoat ra ngoai, ban may lai roi xuéng.

Qua trinh nay thyc hi¢n giai doan dan nhu may dan. Sau khi dan xong,
quay chay ép vé vi tri trén hom khudn, dong ctra vao rinh 4, md ranh 10, khi
ép s& nang pittdng 8 cling toan bo pittdong 6 va ban may di 1én dé thyc hién qua trinh
ép. Sau d6 quay chay ép dé tién hanh lay hom khuén ra, 1am khuén khac.

D6 dam chit hdn hop 1a khudn bang phuong phap nay tuong dbi déu.

3. Nghién ciru cac yéu té tac dong dén qua trinh lam khuén

Quaé trinh 1am khuén anh huéng rat 16n dén chéat lugng vat duc. Viée tudn
thi nghiém yéu cau k§y thuat 1am khuon s& dam bao hiéu qué trong qua trinh
san xuat duc.

Cac yéu t6 tac dong trong qua trinh lam khuon anh huéng dén chat lugng
vat duc nhu sau:

- Lam khuén bang tay:

+ Tay nghé cong nhan
+ Luc dam chat khuon
+ Do chinh x4c ciia vat mau
+ Hodn hop lam khuodn
+ Chét dinh vi
- Lam khudn trén may
+ Thiét bi lam khuon
+ Qua trinh dan ctia may lam khuén
+ Hodn hop lam khudn
+ Do chinh xac ctia vat mau

+ Chét dinh vi

86 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://'www.lrc-tnu.edu.vn



4. Cac dang sai hong chii yéu ciia vat dic

Céc dang sai hong hay con goi la khuyét tat vat dac 1a su sai 1éch vé hinh
dang, kich thudc, trong lugng cua vat duc hoac vé céc tinh chét, cac diéu kién
k¥ thuat da dugc dinh trude. Cac sai hong vat duc co loai stra duogce, co loai
khong thé sira duoc.

Sai hong vat duc dugc chia ra lam 7 nhoém theo dac trung cia ching:

Nhom 1: Sai hinh dang, kich thudc va trong lugng

- Thiéu hut: La hién tuong hinh dang vat duc khong day du. Nguyén nhan
c6 thé do rot thiéu, nhiét do rét ciia kim loai 1ong qua thip nén khong kip dién
day khuon. Ciing c6 thé do kim loai bi chay ro ra ngoai qua mit phan khuén,

khuon thoat hoi qué kém nén &p lyc khi trong khudn 16n khong cho phép kim

loai long dién day khuon.

Hinh 2.7: Khuyét tat vat dtc do rot thiéu

- Léch: Khi 1ap rap néu khuon va 15i ¢ hién tuong bi x6 1éch thi vat dic
ra cling bi I¢ch theo.

Co thé do dit mau sai, dinh vi mau khong tdt, rap khudén thiéu chinh xéc
va kep khuon long.

- Ba via: Ba via thuong duogc hinh thanh doc theo bé mit lap rap khuén,

dau gac 161.
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Hinh 2.8: Khuyét tat vat dic do bavia

- Loi: Khi khuon duoc dim chit kém thi dudi tac dung cua cot ap kim loai
n6 bi lan 1am cho vat dc day ra chd lun do.

- Surt: Sut thuong xay ra khi dap dau rot, ngét hoac khi lam sach vat duc.

- Sai kich thuoc: La hién tuong kich thudce vat duc sai so voi kich thude
thiét ké.

- Sai khoi lwong: Khi sai kich thudc s& dan dén sai khoi lugng vat duc so
v6i khéi lugng cho phép.

Nhom 2: Khuyét tat mat ngoai

- Chay cat: La hién tuong bé mit duc xu xi do tac dung tuong hd gitra
kim loai 16ng va vat li¢u lam khuodn.

Chay cat dugc chia ra: Chay cat co hoc va chay cat hoa hoc.

Chay cat co hoc 1a hién tugng kim loai long chui vao khe hé gitra cac hat
cat trén bé mat hdc khuon sau khi dong dic s& ngdm 16p cat nay trén bé mat
vat duc.

Chay cat hoa hoc 1a hién tugng cat tac dung hda hoc véi oxit kim loai trén
bé mat vat dac tao ra hop chat d& chdy dinh bam vao bé mat vat dac sau khi
nguoi.

- Khop: La hi¢n tugng tao thanh khe ranh trén bé mat vat dac, co mep tron

do cac dong kim loai chay trong khuon khong hoa tan vao nhau duoc.
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Nguyén nhan sinh ra khép c6 thé do dan kim loai vao khudn khong hop
1y; rot kim loai khong lién tuc, nhiét do rét kim loai long qué thép.

- Ria: La hién tugng tao ra cac duong ndi trén bé mat vat dac do kim loai
long chui vao khe nut trén mat khuén hodac 161.

- Giot hat: La hién tuong kim loai bam trén bé mit vat dac. Hién tuong
nay xdy ra khi duc hop kim cua chi va thiée.

Nhom 3: Nut

Nguyén nhan sinh ra nirt 1a do ton tai Gng xuat du trong vat dac. Ung xuét
du ton tai trong vat duc do do co cta nd khong dong déu giira cic phan cia
vat duc.

Nut ¢ vat dac c6 hai dang:

Nitt néng: La niit & nhiét do cao vi vay bé mat niit bi oxy hoa c6 mau xam tdi.

Nitt ngudi: La nat & nhiét d6 thap, khi d6 kim loai it bi oxy hoa nén bé
mat vat nirt c6 mau sang.

Mot s6 bién phap khic phuyc:

+ Két cau vat dac: Thiét ké duc phai dam bao chiéu day thanh dong déu
hodc chi sai 1éch trong pham vi cho phép. Nhitng chd giao nhau phai c6 goc
luon thich hop.

+ V& mit cong nghé¢: Bam bao do lan cua khuon 161; bd tri hé théng rot
thich hop. Xuong 16i khudn dit sat bé mat 18i 1am giam tinh lan.

Nhom 4: RS

R4 1a nhitng 16 hong trong vat dac. RS c6 hai loai:

RG khi: La nhirng 16 nho, rat nhin, co kich thude khac nhau trong vat duc.
RS khi sinh ra 14 do khi hoa tan qué nhiéu vao kim loai 1ong, khi vat duc két
tinh o hoa tan khi giam, khi bi déy ra duoi dang ty do. Khi khong kip thoat

hét ra ngoai khi nam lai trong vat duc dudi dang céc 16 nhé (bot khi).
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Ré co: La nhitng 16 nho, bé mit xu xi, ¢6 kich thude twong ddi gidng nhau
trong vat duc. Nguyén nhan gay 16 co 1a do kim loai duc ¢ khoang dong rong
vi vdy tro luc mao dan kim loai 1ong vao vung két tinh 16n, vat dac két tinh
khéng duogc bu ngot day du.

Nhoém 5: Lan tap chat

Lan tap chat cha yéu gdbm:

- Lan xi: Khi loc xi kém trong vat dic co thé 1an xi, vi do bén cta xi rat
thap nén co thé coi hién tuong 1an xi gidng nhu 10 (tao 16 rdng).

- Lan cat: Khi 1am sach khuon kém trong hdc khuon co thé co bui cat, khi
rot kim loai 1ong khuon va 161 co thé bi x6i 16, v& cat. Cat, bui tao ra 13n vao
vat dtc tao nén khuyét tat rd cat (1an cat).

- Ldn hat: La hién tuong trong vat duc c6 nhimg kim loai nho dong dic
riéng khong dinh lién véi kim loai vat dac.

Nhém 6: Sai to chirc

Sai t chirc vat duc bao gdom:

- Sai ¢& hat: Khi lam ngudi vat dac khong dung toc d6 qui dinh s& dan
dén sai c& hat cta né.

- Bién trdng: Véi vat dic bang gang khi 1am ngudi qua nhanh bé mit vat
duc s& bi trai cing khong gia cong cit got duoc.

- Thién tich: La sy khong dong nhat vé thanh phan héa hoc trong vat dic.

Nhom 7: Sai thanh phan hoa hoc va co tinh

- Sai thanh phan héa hoc ciia vit diic: Nguyén nhan do tinh phéi liéu sai.

Mudn danh gia chat lugng gang ngudi ta dung hai cach don gian:

+Po d6 rin

+ Xét t6 chirc té vi ctia mau gang dd mai va tim thyc roi xem & kinh hién
vi (hinh dang, c¢& hat prapit, s6 luong: ty 18 cac thanh phan ctia nén kim loai

co su nhu ferit, peclit, x€mantit...)
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Gang xam chiém ty trong 16n nhét trong toan bd hop kim dac, khoang
80%. Gang xam co graphit dang tAm, nén chii yéu gdm ferit va peclit. Gang
xam dugc dung nhiéu vi ré, dé dac. Do c6 kha nang giam rung dong té hon tat
ca cac hop kim duc khac nén gang xam duogc dung rong rii dé ché tao than,
hop, b¢ may.

Hién nay ¢ cac xuong duc cia ta ¢ hai khuynh hudng trai ngugc nhau:

- Nau gang xam chi dung gang thoi va gang cii nau lai, khong dé y dén
thanh phan, t6 chtic té vi va ciing khong quan tdm dén diéu kién lam viéc cua
chi tiét may duc ra. Gang dac ra thuong khong dap tng duoc yéu cau ky
thuat, chat luong ciing bién dong.

- Pé cai thién chat luong nau gang, khi ndu pha ché thém cac hop kim dat
tién, phdi lidu rat cau ky c6 khi phai ndu trung gian rat tén kém. Nhung cudi
cung ciing khong kiém tra to chirc té vi ciia gang va danh gid xem chét luong
ctia gang di tang 1én bao nhiéu, c¢6 du bu lai vé kinh té do viéc dung thém céc
nguyén t6 hop kim hay khong.

Do vay vi¢c tinh toan phéi li¢u cho mot mé li¢u nap vao 10 duc lién quan
dén chat luong va yéu cau 1y thuat, tinh kinh té cua vat dic.

Tinh phdi liéu cho mdt mé ndu gang vao 10 dimg nhu sau:

- Vit liéu nau gang:
+ Vat liéu kim loai: gdm c6 gang thoi, gang va thép vun, hop kim fero
va hoi lidu.

Tinh thanh phcfn mé liéu kim loaqi:

Thanh phan hoa hoc cta gang can nau: Gang ché tao chi tiét Light dome

c6 ky hiéu: GX 15-32. Tra bang 42 [5] c6:
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Mac gang Thanh phan hoa hoc Co tinh
%C % % P:S Do cing | D0 vong khi
Si Mn | (Khongqud) | HB udn voi
1300mm
(Khong dudi)
GX15-32 |3,5-3,7 |2,0-24 /0,508 0,3 |0,15|163-229 2,5

Bang 2.1: Thanh phan héa hoc gang xam: GX 15-32

Vat duc day, mong do toc do ngudi khac nhau nén co tinh ciing khac
nhau, vi vay véi vat dic day can giam ty 18 Silic dé dam béao co tinh vat duc,
vat dic mong can tang ty 1¢ Silic dé chong bién tring.

Tra bang 43 [5] ta co ty 1& Silic trong gang v6i thanh vat dtc chi tiét
Lightdome c6 chiéu day 6 — 10mm la 2,2 + 2,6%.

Tinh mé lidu dé duc chi tiét Lightdome: c¢6 thanh phan hoa hoc nhu bang 2.1.

Chon ty 1€ chay hao cua Si la 15% va Mn la 20%.

Ty 1é Si va Mn nguyén liéu dem vao 160 dé ndu dé sau khi niu con dung
bang lugng gang can co.

Do d6 ty 18 cta hai nguyén té ndy trong mé liéu phai nhiéu hon mét luong
dung bang ty 18 chay hao :

- Mubn gang ra 10 ¢6 ty 1& 2,2% Si thi mé liéu vao 10 phai o :

2,4x15

2,4% + =2,76%

0,7x20

- Ty 1€ Mn phai c6 14 : 0,7% + =0,84%
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Tir bang 44 [5] ta c6 thanh phan héa hoc cac nguyén liéu :

Tén kim loai C Si Mn P S
Gang thoi s6 1 3,5 3,3 0,5 0,11 0,02
Gang thoi sb 2 3,6 3,0 0,5 0,12 0,03
Ho6i liéu san xuat 3,3 2,1 0,7 0,1 0,09
Thép vun 0,2 0,3 0,8 0,05 0,05
Phoi déng banh 3,3 2,1 0,7 0,1 0,09

Bang 2.2 : Thanh phan héa hoc cac nguyén licu (%)

Pé tién tinh toan ta tinh cho mé liéu 100kg dé quy ra ty 18 %.

Chon ty 1€ cac nguyén liéu nhu sau :

Vit liéu Thanh phan Ham luong cac nguyén to (%)
(Kg) | (%) C Si Mn P S
Gang thoi s 1 25 25 | 0875 | 0,825 | 0,125 | 0,0275 | 0,005
Gang thoi s6 2 15 15 054 | 045 | 0,075 | 0,018 | 0,0045
Gang cil 30 30 099 | 063 | 021 | 0,03 | 0,027
Thép vun 15 15 0,3 0,45 | 0,12 | 0,0075 | 0,0075
Phoi dong banh 15 15 | 0,495 | 0,315 | 0,105 | 0,015 | 0,0135
Téng 100 | 100 3,2 2,67 | 0,635 | 0,098 | 0,0575

Bang 2.3: Ty 1€ cac nguyén li¢u trong mé li¢u (%)

Pbi chiéu lai cac thanh phan thay: thanh phan S va P déu thap hon gidi

han cta gang can duc, C thuong du vi trong qué trinh nau néu thiéu chung s€

hoa tan thém. Do d6 & day can kiém tra lai Si va Mn :

Yéu cau mé li¢u phai co :

Trong mé li¢u trén co6 :

Con thiéu

S6 héa béi Trung tam Hoc liéu — Pai hoc Thdi Nguyén
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V&i mé lidu tinh theo 100kg thi lwong Si va Mn con thiéu 14 :

~0,09x100 ~0,205x100
100

Luong thiéu nay phai dung fero dé pha thém. Ty 1é chay hao cua céac

Si =0,09kg : Mn =0,205kg

nguyén t trong fero : FeSi (fero silic) = 25%, FeMn (fero mangan) = 30%
Str dung loai fero 75%Si va 75% Mn, c6 lugng fero theo tinh toan 1a :

~0,09x100 ~0,205x100

FeSi =012kg : FeMn =0,274kg

Nhung do chdy hao nén thyc té phai cho vao 10 1a :
FeSi=012+ M =0,15kg -
100 ’

0,274x30

FeMn=0,274+ = 0,356k 14y tron 0,36kg

Vay mé liéu gom :
Gang thois6 1:  25%
Gang thoisb2: 15%

Gang cli : 30%
Thép vun : 15%
Phoi dong banh :  15%
FeSi 75 : 0,15%
FeMn 75 : 0,36%

- Sai co tinh cua vat duc: Sai thanh ph?m héa hoc hodc sai tc do nguoi
vat dtc s& dan dén sai co tinh yéu cau.

Co tinh yéu cau dat duge sau khi dac 1a: C6 t6 chirc mactexit, co co tinh
cao, chéng rung dong cong hudng, tinh dic tot, tinh cat got tot, chiu duoc luc

nén, khong chiu dugc udn va xoan., nén nd thuong dugc st dung dé ché tao
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chi tiét may chiu lyc vira, c6 hinh dang phirc tap, cac bé, khung may, bing
truot may tién, géi do...

5. Nghién ctru cac dang sai héng do sai lIéch khuon

Sai léch khudn : Khi lap rap néu khudn va 18i c6 hién tugng bi x6 1éch thi

vat duc ra cling bi 1éch theo.

Hinh 2.9: Khuyét tat vat dtic do sai léch khuon

Sai 1€ch khudn lam cho vat duc khong dam bao hinh dang, kich thudc nhu
ban dau thiét ké. Tuy tung chi tiét sai 1éch khuon gay phé pham stra duoc va
khong stra dugc.

Sai léch khuén c6 thé do mét s nguyén nhan chi yéu sau:

- Do ché tao mau: Ché tao mau sai dan dén sai 1éch khuon cua hang loat
chi tiét duc. Trong trudng hop nay co thé khic phuc bang cach ché tao vat
mAu v6i cac phuong phap thiét ké va gia cong chinh xéac trén may tu dong.

- Do dinh vi mau khéng tét: Trong qua trinh 1am hai ntra khudn, do dinh
vi mau khong chinh xac gay nén sy sai léch giita hai ntra khuon. Khi lap rap
s€ co khoang sai 1éch tai mat phan khuon.

- Do lyc dé khuén chwa di I6n: Sau khi lap 2 nira khudn véi nhau can deé
mot tai trong 1én khuon trén hodc dung buldng, chdt dé kep giir 2 nira khudn
tranh kim loai long nang hom khuon trén 1én gay chay ro kim loai theo mat

phan khuodn hodc lam x& dich khudn trén gay sai I¢ch khuon. Yéu cau tai
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trong de¢ hodac luc kep khuon va khoi luong khuon phai 16n hon luc dé\y
Acsimet ctia kim loai 16ng tdc dung 1én khuon trén va 1én 14i.

- Qud trinh ldp rdp khuén thiéu chinh xdc, kep khuén Iong: Trong qua
trinh lam khuon, céng doan lam khuén trén viéc dat hom khuon trén 1én hom
khudén dudi cong nhan thuc hién khong ding thao tac gay sai Iéch mat phan
khudn. Ngoai ra, sai 1éch khuon con do hom khuoén khéng duoc kep chat vi co

sO san xuat hang loat nén cac chot dinh vi hom khuon bi mon.

- Hon hop lam khuén:
Hon hop 1am khudn thudng dung 1a loai cat 4o khudn tuoi véi cac thanh
phan khdi lugng:
Cat cii hoén hop cat méi | bot than | dat sét 1am chat dinh két
45 + 75% 21 +51% 3+ 5% 8 + 10%

Bang 2.4: Thanh phan hon hop 1am khudn
Tuy nhién trong thuc t& mot sb co s& san xuit tu nhan thuong tron hon
hop 1am khudn theo kinh nghiém nén khong dam bao dugc ty 1€ nhu trén. Do
do6 khong dam bao dugc do thong khi, cd hat, do bén nén tuoi. .. gdy ra su sai

1éch khuon do su gidn nd khong déu ctia hom khuon khi rét kim loai 1ong.
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Chuwong 2. NGHIEN CUU QUA TRINH PUC CHI TIET
LIGHTDOME O CAC CO SO SAN XUAT TAI THAI NGUYEN
1. Gi6i thi¢u chi tiét light dome

Installation Instructions
for

LDO00S LD2010
Long Metal Base Round Metal Base
182498 184958

Hinh 2.10: Chi tiét Light dome [17]
1.1. Vi tri lam viéc
Chi tiét Light Dome dung dé lap dén bao sir dung trén cac duong cao toc,

bén cang...
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Hinh 2.11: Vi tri 1am viéc chi tiét Light dome

1.2. Yéu cau k¥ thuat

Vat duc duoc st dung ngay khong qua gia cong co khi, vi vay doi hoéi vat
duc phai c6 do chinh xac cao, dic biét 1a phan héc 1ap dén bao. Sai léch thanh
vat duc cho phép khong qua 1mm, vat duc dat 46 climg cao dé bao vé an toan
cho deén bdo bén trong.

1.3. Thanh phan vit liéu

Vit liéu dung dé duc chi tiét Light Dome 14 gang xam, ¢ thanh phan hoa

hoc nhu sau:
Méc gang Thanh phan héa hoc Co tinh
%C | %Si | %Mn P:S D6 | Do vong khi
Khong qua | cmg HB | uén voi
1300mm
Khong duoi
GX 15-32 |3,5-3,7 |2,0-24 |0,5-0,8 {0,3 |0,15|163-229 2,5

Bang 2.5: Thanh phan vat liéu chi tiét Light dome
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2. Quy trinh lam khuén

2.1. Thiét bi lam khuon

Thiét bi Puc gan chat véi cong nghé Puc. N6 1a phuong tién dam bao
thue hién c6 hiéu qua qua trinh cong nghé trong san xuit dac, nham ting ning
suat lao dong, nang cao chét lugng vat dac, dam bao tinh 6n dinh, giam ti 1€
hong, tiét kiém nguyén vat li¢u va suc lao dong cia cong nhan, bao vé tdt moi
truong san xuat va khu vuc xung quanh.

2.1.1. Ciu tao, nguyén Iy lam viéc

*Cau tao:

A

C @@Q

Hinh 2.12: C4u tao may lam khuon vira dén vira ép

* Tinh nang cua may:

Tén may Ky hiéu may | Nam san | Noi san xuat | Ap luc khi

XUuAt nén

May lam khuén dan ép | F-2A (3895) | 2009 | Trung Qudc | 6—8kg/cm®
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Bang thong sb clia may:

Kich thudc ban may (mm) 485x580
Dung luong rung (kg) 300
Luc nén (kg) 4300
Hanh trinh ép (mm) 140
Luc nén khong khi (kg) 5.6
Luong khong khi tiéu hao trén hop 0.25
Luc nén 2.5kg/cm® 1700
Luc nén 5kg/cm® 850
May rung (mm) 20
Puong kinh 6ng ndi (mm) Y
A 440
B 670
Kich thudc
(mm) C 1450
D 730
E 1060

Bang 2.6: Thong s6 may lam khuon F-2A (3895)

May dan ép lam khuon 13 loai may dung pho bién nhét trong cac xudng
duc tur trudce té1 nay.

Két cdu chu yéu cia may gém cdc co cau sau ddy:

- Co cau dan dung dé dam chit hdn hop khuén

- Co cdu ép 16p hdn hop khuon phia ddi dién véi tim mau

- Co chu rat mau

* Nguyén ly lam viéc:

Khi khi nén di vao 16 nap 3, xilanh dan 2 tr vi tri I duge nang lén dén vi

tri IT. Luc nay khi nén duoc ndi thong tir & A di qua 16 dan trong than may
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vao ving B dudi pittong 1 lam cho co cdu dan lam viéc.

Sau khi dan xong, quay chay ép vé vi tri trén hom khuon, dong cira vao
ranh 4, mo ranh 3, khi ép s& ning pittdong cing toan bd ban may di 1én dé thuc
hién qua trinh ép.

May dan ép lam khudén c¢6 wu diém 1a dam bao do6 dam chat khudn dap
g yéu cau cong nghé d6i véi cac loai hom khuoén thong thudng. Tuy nhién,
nhugce diém chu yéu cua no 13 gy tiéng 6n hai stc khoe cong nhan va anh
hudng xau dén nén méng.

2.1.2. Két lugn

Trong qua trinh 1am khuon, khi ¢ddm chait hom khuén chtra hon hop duoc
dat trén tim mau. TAm mau dugc kep chat vao ban dan cua may lam khudn.
Khi ban dugc nang 1én d6 cao khoang 30 + 100mm, ban va hom khuoén roi tu
do, va vao thanh xi lanh. Do lyc quan tinh ctia hdn hop ma hdén hop khudn
duoc dam chit.

Do dim chit ctia hdn hop khu6n phu thudc chiéu cao cua hom khuén. Ta
thdy d6 dam chit sat mau rat 16n, con & phia d6i dién hau nhu khong duoc
dam chat (Puong 1 — H2.8)

H

S I s K
100 S

50 \

= e

1,2 1,3 1,4 1,5 1,6  [Glem?]
Hinh 2.13: Sy phan bd dam chat theo chiéu cao khudn H= f(8y) [2 — 161]
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Khi ban va vao thanh xi lanh, do su dan hdi ma ban dan nay 1én, giy nén
nang luong phan xa. Nang lugng ndy ciing tham gia vao qua trinh ¢dam chit
khuon. Hon hop khuon trong qué trinh an thé hién hai tinh chat: bién dang
déo va bién dang dan hoi. Luc ban dau bién dang déo 1a chu yéu, con bién
dang dan hoi khong déng ké. Hon hop khudn dugc dam chit 1a do tac dung
ctia bién dang déo. Ning luong sinh ra do va cham khi dn chi c6 mot phan
tham gia vao tac dung dam chit, phan con lai tiéu phi cho bién dang dan hoi.

Khi ddm chit bang phuong phap dan, nhan thiy c6 hién tuong bé mat
khuon bi x6p (d0 dam chit ciia hdn hop khuodn rat thap co6 do cing nhé hon
20 don vi do d0 cung mat khuon) & vi tri xung quanh cac goc khong tron cua
cac mau cao. Nguyén nhan cta hién tuong nay co thé giai thich 1a do dong
hdn hop khuon trong hom khuon khi dam chit bi 1éch di so voi phuong dam
chat (théng dimg). Hién tugng Xép cuc b tai cac canh khong dugc vé tron
clia mau ciing c¢6 thé do 4p suat sudn khi dan khong kip duoc hinh thanh, do
tac dung va cham khi dan qua nhanh, khong ép duoc hdn hop khudn vao bé
mat mau, 1am cho do dam chit tai day khong dat yéu cau gay nén phé phém.

Qua trinh dan con c6 nhuoc diém 13 néu s6 1an dan qua nhiéu thi khuén dé

bi nut (do bi ubn).

AN J

O glem?®

Hinh 2.14 : Nt va xdp khi dan
Qua trinh dan clia may con gy nén lyc quan tinh ciia hom khuon giy nén

luc ma sat tai cac chot dinh vi Iam chot bi mon.
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Dé khic phuc cic nhuoc diém do qué trinh din gy nén thuc hién giai
doan tiép theo 1a qua trinh ép.

Hau hét cc co sé san xuét tu nhan tai Thai Nguyén déu st dung ghu:o’ng
phap 1am khuén bang may. Lam khuon bing may 1a co khi hoa toan bd qua
trinh 1am khuén hoic mét s6 nguyén coéng co ban nhu dam chat, rit mau...
May lam khuén vira dan vira ép duoc sit dung nhiéu trong qua trinh lam
khuén. Véi uu diém viéc 1am khudn bang may vira dan vira ép khac phuc
dugc cac khuyét diém cua phuong phap lam khudn bang tay nghia 1a nhan
duoc vat duc co chat luong tot, ning suit cao gap vai chuc lan, khac phuc
dugc nhugc diém khi 1am khuon bang may dan 13 hién tuong bé mit khuén bi
x6p (46 dam chit ciia hon hop khudn rat thap)...

Tuy nhién, cac may 1am khudn tai cac xudng san xuat hién nay di dugc
st dung 1au ndm, lam viéc v&i cuong do cao vi vay luc ép 1én ban may khong
dam bao gy hién tuong hdn hop lam khudn khong dugc dam chit dan dén su
khong 6n dinh cta chat luong vat duc. Doanh nghiép tu nhan co khi gang
Hung V¥ sir dung may 1am khuon ky hiéu: May ép 1 san xuét tai Trung Qudc
d3 duogc st dung va chuyén nhuong lai tir co s¢ tu nhan khac. Hon hop lam
khuon khong duoc dam chat gay nén tinh lun cta vat liéu 1am khuon cang
thap. Tinh lun 13 kha ning giam thé tich ctua hdn hop khi chiu tic dung co
ngot cua vat dic. Hon hop c6 tinh 1an cang thap thi vat dic cang bi anh huong
ctia ing suat du gay cong vénh, nit né.

2.2. Quy trinh lam khuon

2.2.1. Khai quat quy trinh lam khuén

Puc trong khudn cat chiém ty 1¢ kha cao (trén 80%) trong san xuat duc.
Khuon dac 13 nhan té quan trong quyét dinh chat lugng vat dtc. Thuong 50 +
60% phé pham vat dac 1a do khudn dic gy ra. Quy trinh 1am khuén ciing 13

mat trong cac nguyén nhan gay sai 1éch vat dtc.
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Tap trung nghién ctru thuc té quy trinh 1dm khuén tai Doanh nghiép tu
nhan co khi gang Hung V. Tai day quy trinh lam khudén duoc thuc hi¢n trén
may vira dan vira ép v6i 2 nira hom khuén. Quy trinh sir dung phuong phap dam
chit hdn hop 1am khuon bang cach ép tir dudi 1én.

Nguyén cong chu yéu la dam chat hdn hop vao hom khuén va rat miu ra
khoi khuén. Nguyén cong nay co anh hudng 16n dén chat luong vat dic,
nhiing tat duc nhu rd cat, rd hoi, nit, sai hinh dang, do sach bé mit vat dac
thuong do nguyén cong trén quyét dinh.

Quy trinh lam khuon:

Nguyén Hinh v& Thuyét minh

cong

g =11 Mau va hom khuén duoc 13
Khuon dugi %ﬂﬂl Tém khuon ve 4P
[ / trén ban may. Vit liéu lam
1

Khuén trén 4% H

1 /l khuoén dugc do day hom
Ban rung FLJT khuén dudi. Thuc hién qua
RUNG LAC trinh dan (rung lic).
- Lat ngugc hom khuon
- Lap hé thong rot, hoi...
2

QUAY NGUOC
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Tam ép - Vat liéu lam khuon duogc do

i day hom khuoén trén. it tim
-

TI JLLL T Khuon tren | €p 1én trén va thuc hién qua
3 T_U:LLJJ:U_[: Khuon dusi | trinh ép.
— = - Xién 13 thodt hoi
‘ ‘ Ban rung
EP NEN
May rung JﬂL - Lat hom khuén trén, lay mau
va cac bd phan mau cia hé
e thong rot ra khoi khuon.
4 . " ~ - St dung may rung tim miu
‘ ‘ dé rat mau ra khoi khuon.
, ! - Lap hom khuon trén vao vi
RUT KHUON

tri. Dinh vi hom khuon.

- RUt khubn

[ Chuyén hom khudn t&i vi tri

el
T

HOAN THANH

Nguyén coéng phu va van chuyén bao gém; dat hom khuén 1én may, thoi
sach va bdi dau chéng dinh 1én tim mau va mau, d6 cat lam khudn vao hom,
nang nira khuon da lam xong, chuyén dén vi tri rap cho rot.

2.2.2. Két lugn

Lam khudn bang may vira dan vira ép cho ning suat cao, han ché duoc
hién tuong nit va xop khuon khi lam khudn bang may dan.
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Cac mit ton tai trong phuong phap nay 13 d6 on cao, anh hudng téi nén
mong. Trong truong hop may da sir dung trong thoi gian dai, hé théng dinh vi
hom khudén bi mon: Qua trinh 14t khudn tai nguyén cong 2 va qué trinh di
chuyén hom khuén d3 hoan thanh dén vi tri cho rot s& gay sai 1éch khuén 16n.

Lap rap khuon va 15i 13 mot cong viéc hét sic quan trong. Nguoi thiéu
kinh nghiém hoac thiéu than trong khi thao tac co thé lam v& khuon va 16i,
1am roi bui cat vao hdc khuén, 1am 1éch vi tri cua 18i trong khuén... gdy nén
khuyét tat khong thé stra chira duoc.

2.3. Khao sat vat liéu lam khuon

2.3.1. Thanh phan vit ligu.

Vit liéu 1am khuén 13 tén goi chung cho cac loai nguyén liéu dung dé ché
bién nén hon hop lam khudén. Thuc té san xuét cho théy vat liéu lam khuon
anh huong 16n dén toan bd qua trinh san xuat dic (quy trinh cong nghé, trang
thiét bi san xuét, ché do 1am viéc...). Pac biét vat lidu lam khuon 1a yéu t6
quan trong anh hudng dén chét luong san pham duc. Ty 1& phé pham trong
cac xuong duc & nude ta con cao 1y do chii yéu 1a do chua dau tu thich dang
cho khau vat liéu lam khuon.

Theo bang 28 [5] c6 thanh phan ctia hdn hop lam khuén dic gang nhu

Sau.

Loai khuoén | Ty 18 phoi liéu tinh theo % thé tich Tinh chat co ly
Cat | Cat | Pat | Mon | Mat | Bot | Do bén Do
méi | cli | Sét | cua | mia | than | nén tuoi, thong

kg/cm? khi

Khuén tuoi | 25 | 60 | 50 [ 50 | 1,2 | 50 | 0,5-0,55 | 80-100

Bang 2.7: Thanh phan cua hdn hop lam khuén dic gang
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Hon hop 1am khuon phai chiu tac dung nhiét d6 cao cua kim loai 10ng,
chiu tac dung co hoc cua dong kim loai long, tic dung luc khi van chuyén.
Mubn vat dic khong bi rd, hén hop lam khudn phai x6p dé khi thoét ra ngoai
duoc dé dang. Khi vat duc dong dic sé co lai nén vat liéu 1am khudn phai c6
tinh co bop dé vat duc khong bi nat ...

Céc tinh chat co Iy va tinh chit cong nghé t6i wu anh hudng téi chat luong
va tinh kinh té qu4 trinh duc:

- Tinh déo: La kha nang ctia hdn hop 1am khuon bi bién dang déo dudi tac
dung cua ngoai luc hodc trong lugng cua ban than. Tinh déo anh hudng dén
kha ning hinh thanh héc khuén. Tinh déo cta hdn hop 1am khuén phu thudc
vao thanh phﬁn va tinh chat cua vat liéu ban dau, nhat 1a chat dinh. Tinh doe
tang khi nudc trong hdn hop ting, dat sét va chat dinh ting, hat cat nho.

- Tinh ddm chat: La kha nang giam thé tich ctia hdn hop dudi tac dung
cia ngoai luc hodc trong luong ban than. Hon hop lam khuén cé tinh dam
chit cang cao thi cong ¢im chat cang giam.

- Tinh dinh mdu: Mudn dam bao bé mat hoc khuén nhin, hdn hop can
phai c6 tinh dinh mau thap. Tinh dinh mAu cta hdn hop cang cao khi luong
chtra cac chat hoa nudc trong nd cang nhiéu.

- Tinh bén: Trong qua trinh duc khudn va 156i phai qua nhiéu nguyén cong
nho nhu rat mau, lap rap, chiu tac dong cia dong chay kim loai. Vi vdy can
phai c6 do bén thoa man. PO bén cang cao khi luong chira chét dinh trong hdn
hop cang tang.

- Tinh chay: La kha ning tu chuyén dong ctia hdn hop dudi tic dung cia
trong lyc. Tinh chay rat can thiét khi lam khudn bang phuong phap thoi cat dé
ché tao vat dac thanh mong.

- Tinh chiu nong: 1a kha nang chiu dugc sy nung nong dén nhiét do cao

ma khong bi bién dang, chay déo.
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- Tinh huit am: La kha niang hat 4m tr khong khi ctia hdn hop lam khuon.
Tinh hat 4m cang 16n khi trong hdn hop ¢ chira cac chat dinh hdo nude. Hon
hop c6 tinh hit 4m cao thi kha nang sinh khuyét tat rd khi trong vat dtic cang 16n.

- Tinh tao khi: Khi rot kim loai 16ng vao khuon, cac chit hiru co ¢6 trong
thanh phan hdn hop s& chay, nudc sé bay hoi tao nén mot lugng khi 16n. Tinh
chat d6 duoc goi 13 tinh tao khi. Hon hop c6 tinh tao khi cang 16n thi xu
huéng tao ra khuyét tat rd khi cang cao.

- Tinh théng khi: La kha nang cho khi di qua ctia hdn hop trong mot don
vi thoi gian. D6 thong khi cang cao thi kha ning rd khi cang giam.

- Tinh 10n: 1a kha nang giam thé tich ctia hdn hop khi chiu tac dung co
ngot cuia vat dac. Hon hop c6 tinh ln cang cao thi vat duc cang it bi tng xuét
du gay cong vénh, nut né.

- Tinh dé phd vé: La kha nang d& tach khoi vat duc cua hdn hop lam
khuon khi d& khuon. D6 bén con lai ctia hdn hop sau ki duc cang thap thi tinh
dé pha v& cang cao.

Vi céc tinh chat ctia hdn hop lam khuon khong dong thoi théa min duoc
hoan toan. Do vay v&i mdi loai hdn hop lam khuon, 15i dé dam bao céc tinh
chat theo yéu cau dé ra nham dam bao vat duc co chat luong can phai biét
dung hoa gitta cac yéu cau d6 va can chon nhiéu giai phap dé dong thoi nang
cao cac tinh chat cta hdn hop.

- Thue té tai xuong san xudt:

Trong thuc té c6 nhimng co s& khong du diéu kién vé k¥ thuat va tai chinh
dé tién hanh kiém tra dénh gia tinh chat ctia hon hop nén chi dya vao kinh
nghiém va tay nghé cta tho dé san xuat. Do vay luong phé pham cho mdi 16
hang cao.

Ngoai ra, cac co so san xuat thuong khong thay cat méi theo thanh phan

khéi lugng: Cat cii 45 + 75%, hdn hop cat méi 21 = 51%; bot than 3 + 5%;
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d4t sét 1am chat dinh két 8 + 10%. Theo khao sat tai mot sd xuong san Xuét,
cong nhan chi thém hdn hop cat méi khi thdy lwong hdn hop lam khuén it di,
chi bé hon hop lam khuon khi c6 1dn xi gang, d6 dinh theo kinh nghiém
khong dam bao. Ngoai ra ty 1& tron hon hop ciing chi dugc thuc hién theo
kinh nghiém 1au nam. Khi 1am khuon s& ting dat sét néu thdy d6 am thap,
hodc thém cat néu théy dd 4m cao. C& hat cua cat cling dugc dua vao kinh
nghiém lya chon, khong Iwa chon qua phuong phap riy dé phan loai.
Lay mau hdon hop 1am khuon tai co so co khi gang Hung V§ dé do 6 am.
- Quy trinh kiém tra hén hop lam khuén:
I Ldy mdu: Lay khoang 200g hdn hop
- Vi tri 1ay mau: Cach bé mit thoang cua thung cat >100mm
- Thoi gian kiém tra: sau khi 14y mau 30 phut.
II. Kiém tra d¢ am hén hop
Budc 1 — Lau sach, siy kho dia thi nghiém (03 dia)
Budc 2 — Can va danh dau s6 thir ty cac dia thi nghiém
Buéc 3 — Can 05g hon hop thém vao cac dia:
G1 =G4+ G
Gq: trong lugng dia
Ghn: trong luong hon hop (=5g)
Budc 4 — Say hdn hop bang dén chup trong 10 phut
Budce 5 - Tat dén chup va can hon hop + dia (G, = G4+ G, sau séy)
Budc 6 — Tinh toan do am:

G, +G G, +G,

W = 2 x100% = —5 x100%

hh
Do am trung binh bang trung binh cong ciia d6 am 3 dia
I11. Kiém tra d¢ bén hon hop

Budc 1 — Kiém tra, lam sach 6ng ldy mau, bia thi nghiém va may thi
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Budc 2 — Bé hdn hop vao dng 1ay mau

Bude 3 — Pam 03 1an bang mdy bua. Néu dim xong, chiéu cao miu =
50mm thi dat.

Budc 4 — Danh long va 1dy mau thi nghiém

Buéc 5 — Pua mau 1én may thir, chinh vit kep mau vira chit tay

Budc 6 — Bat may, nang tai dén khi mau bi pha huy

Budc 7 — Poc chi sb cao nhat hién thi trén dong ho

Budc 8 — Lam 03 1an, 14y tri s6 bén trung binh cong cia 03 mau do.

- Két qua kiém tra hén hop:

Sau khi kiém tra hdn hop lam khuon co so co khi gang Hung V¥ c6 két
qua nhu sau:

D6 bén nén tuoi: 0.90 kG/cm® Do am: 6.1 (%W)

2.3.2. Két lugn

Vi két qua kiém tra trén khi so sanh véi bang 28 [5] thay rang d6 bén nén
tuoi va d6 am déu vuot qua dinh mirc ciia hdn hop 1am khuon.

Do bén va do 4m cao 1am tang tinh déo va tinh bén cho khudn gitp cho
tao hinh rd nét chi tiét dac, d& 1am khudn, khuon khong bi hu hong khi van
chuyén, lép rap, chiu duoc ap luyc tinh va &p lyc dong cua dong kim loai khi
rot vao khuon.

Tuy nhién khi do 4m cua hon hop lam khuon cao s& anh huong dén do
thong khi ctia hon hop giy hién tugng rd khi cho vat duc, lam giam tinh lin
ctia hon hop gay hién tuong cong vénh, nut cua vat duc.

Tir nhitng phan tich trén, hdn hop lam khudn cua co so san xuit gang
Hiing V¥ can phai thay d6i ty 1¢ hon hop lam khuon:

- Pé giam d6 am, ting do thong khi ma van dam bao do bén ciia hdn hop

1am khuén can giam chat két dinh, ting luong chit phuy...
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Hon hop lam khudn sau khi dung nhiéu lan thi chit luong s& kém di.
Thanh phan nuéc it di, hat cat bi v vun nén giam tinh théng khi. Mat khac, &
nhiét 6 700°C + 800°C dét sét mat hét nude hoa ctng nén hét kha ning dinh
két, can didu ché lai. Lam nguoi hdn hop dén 30 + 35°C, phan ly cac tap chat
(kim loai, xi, soi d4), ray lai dé trir cac hat dat to va sét bot, bot cat thach
anh... Sau do6 pha thém luong cat nhét dinh, dat sét, chat dinh, chat phu madi
dé dam bao tinh chét ctia hdn hop.

Mudn ché bién duge hdn hop lam khudn va 15i tt, can phai biét nhiing
yéu t6 hoa hoc, 1y nhiét ma chiing phai chiu dung, dong thoi phai nam viing
tinh chét ciia cac vat lidu dung ché bién ra hdn hop 1am khuén va 15i ciing nhu
tinh chat cua cac loai hop kim dc.

Theo bang B29 [8] hon hop khudn cat mdt loai khudn tuoi duc gang véi
khéi luong vat dic < 200kg v6i cac thanh phan %:

Thanh phan khéi luong %
Loai khuén Luogng dat | Catcii Honhop | Muncua | Bot than
sét cat — dat
sét moi
Khuon tuoi 45+55 60+65 20+25 5 5

Bang 2.8 : Hon hop khudn cat mot loai khuon tuoi dic gang

v6i khdi luong vat duc < 200kg

Sau khi khic phuc tron hdn hop 1am khudn theo bang 2.8 , liy mau di

kiém tra theo quy trinh nhu trén ta c6 két qua nhu sau:

Do bén nén tuoi: 0.88 kG/cm?

Do am: 5.6 (%W)

Hon hop lam khuon theo ty 1€ nay van gilt dugc do bén nén cua khuén

cao, 6 am giam lam ting d6 thong khi cho khuédn.
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2.4. Cong nghé ché tao miu

2.4.1. Néu quy trinh cong nghé

- Quy trinh vach d4u bang tay

O day moi cong doan ldy ddu, do déu duoc 1am bang tay. Sau ddy 14 cong

doan vach dau:

Hinh 2.15: Vi trf chi tiét trén tAm mau

+ Tién hanh vach dau vi tri chi tiét va gia cong mat 1.
+ Xac dinh tAm hinh tron trén mat 1

L4y 3 diém trén chu vi phéi tron

Dung tam gidc ABC

Tir A va B quay nhimg dudng tron c¢6 ban kinh bang nhau, tir giao diém
ctia hai duong tron do6 ta ndi véi trung diém ctua AB sé& duoc duong trung truc
thir nhat cia tam giac ABC

T B va C quay nhitg duong tron bang nhau, tir giao diém cua hai
duong tron d6 ta ndi véi trung diém cua BC sé dugc dudng trung truc thir hai

cta tam giac ABC (hinh 2.16).
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Hinh 2.16: Phuong phap xac dinh tam duong tron

Giao diém cua hai dudng trung truc vira tao nén chinh 1a tdm duong
tron ngoai tiép tam giac ABC.
+ Xé&c dinh tdm hinh tron trén mat 2

Chia chiéu dai tim mau lam hai phan bang nhau, tir trung diém canh
clia tAm mau tién hanh v& dudng tron c6 tam O; 1a trung diém cua chiéu dai
tam mau, c6 ban kinh bang khoang cach dén tim hai dudng tron ma ta vira

xac dinh duogc tam .

0O, m

SRS

Hinh 2.17: Phuong phap vach diu trén mit 2
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LAt mit tAm mau 1800, v& hai truc ddi xung theo hai phuong cua tAm mau,
tién hanh dyng duong tron co ban kinh bang ban kinh duong tron O,. Giao
diém cua dudng tron ndy vi mot truc dbi ximg 13 hai tAm dudng tron can tim
trén mat 2.

- Sau khi vach d4u xong tién hanh gia cong tiép mat 2.

2.4.2. Nhdn xét

Vi phuong phap vach dau bang tay ty 18 sai léch giira hai dudng tim cao,
phu thudc vao tay nghé nguoi cong nhan. Sai 1éch gitta hai dudng tim s& gay
sai 1éch khuoén vat duc.

2.5. Hé thong dinh vi hom khuon

2.5.1. Phwong phap dinh vi

Hom khudn va tim méu dugc dinh vi trong qua trinh lam khudn bang hai
chét tru tron. Trén thuc té tai co s& san xudt ngudi cong nhan trong toan bo
qué trinh lam khuén chi thuc hién thao tac dinh vi hai nira hom khuén véi
nhau va v&i mau, khong thuc hién thao tac kep chit béng bulong hay vong

kep.

1- Hom khuon trén
2~ Choét dinh vi

1 7] Ny © 3- Mt phan khuon

4-  Cat khuon
0 5- Xuwong khuon

2 6- Long khuon

7- Lai
0 §- Ranh thoat khi
. 0 e | 9- Hom khuon dudi
. /Er . 0 - 10- Hé théng rot
] ’ 11- Pau hoi (hoac dau ngét)
WY )L
L/ /S S
3 0 8 9

Hinh 2.18: Pinh vi hom khuon dtic
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2.5.2. Nhdn xét

Trong khi thuc hién thao tac 14t hom khuén do dung chét dinh vi hinh tru
tron khong khtr duoc hét khe ho lip rap s& gay hién tuong sai 1éch. Ngoai ra
khi trong qua trinh san suét, chdt dinh vi s& bi mon gy nén khe hé 16n giita
bac 16t va chdt dinh vi. Pay ciing 1a mot nguyén nhan gy nén hién tuong sai
1éch khuon.

2.6. Tinh toan lyc dé khuon

2.6.1. Vai tro cua lwc deé khuon khi duc

Khi rét kim loai 1éng vao khuoén thi thanh khuén phai chiu 4p luc ctia chat
1ong, & day khuon chiu ap wc 16n nhat, cang 18n cao ap luc cang giam. Néu tri
s6 ap luc cua kim loai lon hon trong luong ctia nira khudn trén thi khuon trén
s& bi day 1én, lam sai kich thudc cua vat duc va kim loai chay ra ngoai theo
khe ho. Trong khuon co lép 161, do 161 chim trong kim loai long nén chiu lyc
day Acsimet lam cho 16i n6i 1én va day hom khuon trén 1én.

Mudn chdng ndi hom khuén phai dung buldng hodc hé théng chdt, ném dé
bét chit nira khudn trén va nira khudén duéi véi nhau hodc dung luc de 1én ntra
khuon trén.

Tai trong de hodc luc kep khuon va khdi lugng khuon trén phai 16n hon
luc ddy Acsimet ctia kim loai 1ong tac dung 1én khudn trén va lén 6.

Béng tinh toan nguoi thg co thé xac dinh duoc luc cua cot kim loai long
tac dung 1€n hom khudn trén. Khi biét duge luc déy khuon trén s€ tinh duoc
duong kinh buldng, s6 buldng kep chit hom hodc trong lugng vat de.

2.6.2. Tinh luwc deé khuon

Luc tac dung cua kim loai 1éng 1én khuén trén bang trong lugng cua cot
kim loai long tinh tir ntra phﬁn trén cua vat dac lén mat thoang cua kim loai

16ng trong 6ng rot.
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Hinh 2.19 : Chi tiét gia cong Light dome LD0005

Tinh toan luc dé khuon cua chi tiét lightdome: vat liéu GX 15-32
Ty trong cia gang léng y=7,0g/cm’
P: Tong 4p lyc ctia kim loai 10ng tac dung 1én khuén trén, voi: P=P,+P,
Ta co:
- Lyc day l1én bé mat khuon:
P,=F xhxy=0.074x0.2x7000=103.6kg
- Lyc day tac dung 1én 16i: P, =V, x ¥ = 0.000425x 7000 = 2.975kg
Vay ta c6 tong luc day tac dung 1én khudn 1a:
P =P;+P,=103.6 + 2.975 = 106.575 kg
Tai trong dé khuon la: G = (P — Ggr).n  Voi: n- hé s6 an toan, léy n=1,3
G =(106.575 —25) x 1.3 = 106.0475 kg ~ 106kg
2.6.3. Két lugn
Viy ta phai st dung tam dé khuon c6 trong luong 106 kg dé tranh hién

tuong day khuon trén khi rot kim loai 10ng.
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2.7. Qua trinh lip rap va van chuyén khuén

Qua trinh lrflp rap dugc thuc hién tir khi rat mau ra khoéi hom khuén. Pugc
thuc hién nhu sau:

Lap rap hom khuon trén va khudén dudi — sira khuon — rit hom khuon
phu — van chuyén dén vi tri cho rot.

Lap rap khuon duc 1a khau cudi cung cta ca qua trinh ché tao khudn. Néu
k¥ thuat lip rap khong dung s& gay ra hién tuong sai léch vat dtc, dic biét 1a
hién tuong sai I¢ch khuon. Viéc lép rap khuon duc can tho bic cao, c6 kinh
nghiém va can than.

Lap rap khudn dic gdm nhimng cong viée sau:

- Kiém tra khuon va 16i c6 dam bao chét lugng hay khong, néu hong nhe
phai stra, hdng nang phai huy bo.

- Lip 16i vao khuén dac dang vi tri dd quy dinh trén ban vé.

- Kiém tra chiéu day vat duc.

- Pay nira khuon trén, lap coc rot.

- Dich chuyén dén vi tri cho rot.

Qua trinh lap rap khudn duc gy nén khuyét tat vat duc do trong qua trinh
lap rap ngudi tho khong thuc hién dung quy trinh thao tac. Bién phap kiém tra
d6 chinh xéac cua viéc 1ap rap chwa hop 1y va chua ¢ bién phap chéng ro ri
kim loai qua mat phan khuon.

Qua trinh dich chuyén khuon duac tir vi tri lam khuon to1 vi tri cho rot bi
x€& dich khudn gay hién tuong sai 1éch khuodn.

2.8. Hé thong rot

Heé thdng rot 1 hé thong 6ng, ranh ndi tiép nhau dé dan kim loai 16ng vao
khuon dtc.

Céu tao, vi tri dat hé théng rot trong khudn dac va kich thude cia nd co

anh huong rat 16n t6i chat luong vat duc va lugng tiéu hao kim loai cho hé
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théng rét. Khi hé théng rot khong hop 1y vat dac dé bi khuyét tat nhu: 16 xi,
rd khi, nat, khdp, rot khong day...

Hinh 2. 20: Hé thdng rot
1- Cdc rot

2- Ong rot

3- Ranh loc xi

4- Ranh dan

Theo théng ké khi dtic gang, phé pham duc do hé thong rét co thé téi 30%,

luong kim loai tiéu hao cho hé théng rot va dau ngdt chiém khoang 5 + 10% [5]

Cdc hé thong rot théng dung: C)
a) b 1 2
Do 7
3
3 e il
2 3 ° /
4
4
5 UL

Hinh 2.21: Cac kiéu hé thong rot
a- Hé thong rot bén hong; b-Hé thong rot dinh; c-Hé thong rot mua roi
- Hé thong rot bén héng (hinh a): 1a hé thong rot kim loai 16ng vao khudn
tir trén dinh xubng.
Uu diém: Lam khuon dé
Nhuge diém: Tac dung loc xi khong cao, dong kim loai roi tu do xuéng
day khuon nén chi ding cho vat duc ¢& nhd, yéu cau co tinh khong cao.
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- H¢ thong rét dinh (hinh b): Hé thong rét dan kim loai 10ng vao khuon tir
trén dinh xudng.

Uu diém: Chu tao don gian, lam cho vat dic dong dac theo hudng nhat
dinh nén kim loai 16ng ¢ dinh khudén c6 nhiét do cao nhét, kim loai dong dan
tir day 1én dinh, phan co ngot & phia trén vat dac duoc kim loai 16ng trong hé
théng rot bo sung.

Nhuege diém: Dong chay khong ém. Loc xi kém, khoang roi tu do ctia kim
loai 16ng 16, dé pha héng day khuon.

Dung cho vat duc nho khong gia cong nhiéu mit.

- Hé théng rét muwa roi (hinh ¢): thudc kiéu hé thdng rot dinh. Kim loai
chay vao khuén duc thanh nhiéu dong nhoé gidng nhu mua roi.

Uu diém: Cuing mot lac kim loai 1ong dién day hau nhu déu khap tiét dién
ngang ctia vat duc 1am cho téc do dong dic cta cung tiét dién ngang kha dong
déu, dong thoi 1am cho vat dac dong dic theo hudng vé phia dau ngét co tac
dung bd ngot tot.

Nhuege diém: D@ sinh hién tuong hat kim loai do nhitng giot kim loai dau
tién roi xuéng day khuon nguoi s& dong ngay 1a giam chét luong bé mat.

Hé théng nay dung dé duc chi tiét co kich thudc 16n.

- H¢ théng rét xiphdng (hé thong rét ddy): La hé thong rot dan kim loai tir
day khuon.

Uu diém: Tranh duogc hién tuong cudn khi va tao diéu kién thuan loi dé
khi trong khuon va khi trong kim loai 10ng thoat ra ngoai do dan kim loai vao
Vi tri thép nhét cta 16 khudn nén khong c6 hién tugng roi ty do ctua kim loai
long, dong chay ém.

Nhueoe diém: Tang ty 1& tiéu hao kim loai vi 6ng 16t dai, tac dung bo ngot kém.

Pé khic phuc duoc nhuge diém nay nguoi ta dung hé thong phéi hop giita

rét dinh va rét xiphong hoic hé thong rot tang.
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Hinh 2.22: Qua trinh rét kim loai 16ng vao khuon

Hé thdng rot tai co s& san xuat khi duc chi tiét Light dome d3 sir dung hé
théng rét bén hong két hop hai chi tiét trong cing mot khuon. Trong truong
hop nay kim loai di vao hdc khudn véi mot mic nhu nhau & chd ndi khuon
hay & mat phan khuon. Viéc bd tri hé thong rot nhu vay c¢6 nhuoc diém 1a tac
dung loc xi khong cao. Pé khic phuc dugc nhuoc diém nay co thé su dung
ranh dan hét xi d6 14 tao ving 1ong chao hodc chd trong tir phan khuon trén dé
gom nhiing xi va tap chat bén ngoai ¢ trong kim loai. Sir dung van diéu tiét
lam viéc nhu mot chdt chin dé diéu khién muc do dong chday kim loai. Van
diéu tiét duoc dat & mdi dau rét gan voi vat duc hodc xa vat dac dé ngin can
su ban toe kim loai khi vao héc khuén va lam so6i mon cat.

3. Thong ké s6 lwgng phé pham vt dic

Duya vao két qua khao st thuc té trong loat san xuat voi s6 luong san xuét
chi tiét tai cac xuong san xuit tai Thai Nguyén ta c6 bang théng ké sé luong

phé pham vat dtc nhu sau:

86 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://'www.lrc-tnu.edu.vn



Ti 1é Thang 3
A 2 2 hong
Tén san pham cho SL L \ Tile¢ | Nguyén nhan
Xuli | Hong
phép SX hoéng hoéng
Than hop EDOS 15.0% |12 7 58.3% | RO
Than hop ED11 13 7 53.8% | R
So mi D 320 800 |16 5 31.3% | 04 RS, 01 nut
So mi D 350 2 1 50.0% | RS
Léch, r’5, sut,
Lightdome L0005 7 0% 1,750 322 18.4% | rét thiéu
=70 Léch, r’5, sut,
LightDome L2010 2320 541 23.3% | rot thicu
V& cat, 1&ch,
Than bom ER1700 2,977 1,097 | 36.8% | 1o
7.0%
V& cat, léch,
Than bom RV125/70 4,606 1,282 | 27.8% | ro
£ g 8.0% 0 X
Go1 do 9102284 Pb 572 147 25.7% | RO, sut, lem
Truc can béng RV125 1,246 24 330 26.5% | RO
Tay quay RV125 7 0% 553 20 253 45.8% | Soi, Iéch
.U70
Tay quay RV95 741 100 | 319 43.0% | Sbi, 16
Bién trang,
Kep Zamil M16 2,204 511 23.2% | 1éch
Than bom SIP110 (130) | 49% | 769 160 | 20.8% | Ngot, khop
Piston Sleeve 29618 PD 69 30 43.5% | R, xdp
Piston Sleeve 26242 313 24 104 33.2% | RO, vo cat, soi
Trong phanh 11TK 09
01 ] ] ] . 18,121 4,263 | 23.5% | RO, vd cat, soi
Tuoc t6 thu cap; so cap 7.0% R, sbi, vi u
HS,14 ] ’ 759 109 | 163 21.5% | cat
Tuoc t6 thu cap & so cap R, sdi, vd u
HS9 862 46 248 28.8% | cat, 1éch
Bich 324 CAB - 798 - 3 - Stt, lem, 10,
498324 710 423 59.6% | vo cat

Bang 2.9: Thong ké sb lugng phé pham vat dac
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Dua vao két qua khao sat thyuc té trong loat san xuat véi sb luong 1000 chi

tiét ta co bang thong ké sb lugng phé pham vat duc nhu sau:

Dang khuyét tat S6 luong | Ty 1é khuyét tat %
Vit dtc bi nit 38 3.8
Ldm co, 1o co, 1o xép. .. 69 6.9
RO xi 47 4.7
Thiéu hut, sai kich thudc, khdi luong. . . 31 3.1
Léch 54 5.4

Bang 2.10: Bang thong ké s6 lugng phé pham khi duc chi tiét LD0005

Qua khao sat thuc té cho théy khuyét tat do rd xi, 1éch con chiém ty 1€ cao
gay thiét hai vé kinh té, ting gia thanh san pham.

4. Két luan chwong 2

Qua nghién ctru thuc té tai Doanh nghiép tu nhan co khi gang Hung V¥
cac nguyén nhan gy phé pham vat duc tap trung vao cic yéu to:

- Hon hop lam khuén

- Quy trinh lam khudn

- Hé thong rot

- Cong nghé ché tao mau

- Cong nghé lip rap va dich chuyén hom khudn

- Hé théng dinh vi hom khuén

Tuy nhién, trong khuon kho ctia dé tai nghién ctru vé cac nguyén nhan gay
sai l¢ch khuon trong qua trinh dac. Theo cac phan tich da néu trén, tap trung
vao nguyén nhan chu yéu gay sai léch khuon 1a do:

- Cong nghé ché tao mau

- Quy trinh lam khuon
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Chuwong 3. NGHIEN CU'U LUA CHON GIAI PHAP CONG NGHE
HAN CHE PHE PHAM DO SAI LECH KHUON

3.1. Pé xuit giai phap cong nghé khic phuc cac nguyén nhén sai léch
do quy trinh lam khuén

Theo phan tich & phan trudc, quy trinh lam khuén c¢é anh hudng rat 16n
dén chat luong vat dtc. Quy trinh lam khuén bao gém:

- Chuan bj vat liéu 1am khuén

- Chuan bi mau, 18i

- Qua trinh lam khuon trén may

Pé khic phuc hién tuong sai 1éch khudn can phai xtr Iy cac yéu td anh

huodng truc tiép dén quy trinh lam khuon. Trong d6 anh huong khéng nho

phai ké dén vai tro dinh vi hom khuon va vat li¢u [am khudn.

3.1.1. HOm khubn

a. Hom khudn khi dong b.Hom khudn khi mé

Hinh 3.1. Hom khuén kiéu mé

Trong qua trinh nghién ctru tai liéu va tim hiéu tir thyc té san xuat, lua
chon phuong 4n 1am khudn trong 2 hom, thiét ké va ché tao hom khuon theo
dang mé. Pay 1a mot kiéu hom khudn cé nhiéu wu diém trong san xuét loat
16n. Vi mot mau dbc, ta chi can lam mot bd hom khuén, sau khi lam khudn
xong, thao hom ra va khudn duoc dit xudng nén xudng.

3.1.2. Dinh vi hom khuon

Chdt tru tron dinh vi hom khuén dugc tinh toan thay thé bﬁng chdt ban

nguyét. Ché tao bac 16t ban nguyét c6 xé rinh dé diéu chinh duoc kich thudc
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bang céc vit 1ap trén tay hom khudén. Phuong phap niy khi dugc khe ho lap

rap gay hién tuong kep khuon long.

Hinh 3.2: Bac 16t ban nguy¢ét c6 xé ranh

3.1.3. Vit li¢u lam khuon

Chuan bj vat liéu 1am khuon theo két qua do dugc tir bang 2.8.

3.2. Pé xuit giai phap cong nghé xir Iy cac nguyén nhin do cong nghé
ché tao miu

Viéc ung dung CAD/CAM/CNC trong viéc thiét ké va ché tao mau sir
dung trong duc khudn cat nham nang cao d chinh xac hinh dang, kich thudc,
trong lugng vat diic va nang cao nang suat. Ung dung trong cac doanh nghiép
duc gang vira va nhé ¢ Thai nguyén diic cac mit hang xuét khau c6 kich
thudc nho va trung binh. Viéc lam khuén tiéu ton rat nhiéu thoi gian, dong
thoi n6 ¢6 anh truc tiép dén do chinh xac vat duc, do d6 viéc thiét ké, ché tao
mau va hom khuon hop 1y s& co anh huong dang ké dén gia thanh san pham.

Ung dung cong nghé¢ CAD/CAM dé thiét ké, ché tao mau duc
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3.2.1.0Quy trinh thiét ké va ché tao mau diic:

Ban vé ky thuat cta Chi tiét mau
chi tiét
A 4 v
Thiét ké m6 hinh Ung dung k§ thuat
CAD 3D cia chi tiét thict ke ngugce dé
x4y duyng mo hinh
CAD 3D

Thiét ké ban v& vat dtc

'

Thiéet ké mau duc

A 4

Lap chuong trinh NC
diéu khién may CNC gia cong mau

Gia cong ché tao mau dic

v

Danh bong mau mau dac

Hinh 3.3: Quy trinh thiét ké va ché tao miu dac

3.2.2. Cdc phdn mém CAD/CAM dwoc sir dung
* Phan mém Catia:
CATIA 1a phan mén hoan chinh nhét cua hing Dassault systemes do
IBM chiu trach nhiém phan phdi, phién ban mdi nhat hién nay 1a CATIA

V5R18, 1a tiéu chuan qudc té khi giai quyét hang loat cic bai toan trong nhiéu
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linh vuc khac nhau nhu: xay dung, co khi, tu dong hda, cong nghi¢p 6 td, tau
thiy va cong nghiép hang khong. N6 giai quyét cong viéc mot cach triét dé,
tir khau thiét ké mo hinh CAD, dén khau san xuat . CAM - kha nang phan tich
tinh toan, toi wu hoa 10 giai dwa trén chirc ning CAE ctia phan mém CATIA.
Co6 cac Module phuc vu cho qua trinh thiét ké, tinh toan tbi wu va gia cong
trong linh vuc co khi.

- Mechanical Deigsn: Modul nay cho phép thiét ké chi tiét, thiét ké san
pham 2D, 3D, lap rép san pham va mé phong dong hoc trong co khi.

- Shape Design and Styling: Modul nay cho phép thiét ké cac bé mat co
bién dang, kiéu dang phuc tap trong linh vuc thiét ké vo o to, tau bién, may
bay,...

- Analysis: Module cho phép tinh toan, kiém tra va mo phong chi tiét chiu
tai trong trong moi truong lién tuc hodc trong moi truong nhi¢t d§. Tu do cho
phép tbi uu két cau

- Manufacturing: Modul nay cho phép mé phong qua trinh ché tao chi tiét
thong qua viéc lya chon dao, ché d6 cit, ga dat tir d6 cho phép nguoi thiét ké
lwa chon qua trinh ché tao hop 1y ning cao chat luong gia cong va tiét kiém
vat liéu.

- Equipments and systems: Cho phép lua chon, thiét ké trang thiét bi cong
nghé, cac hé théng ctia mot nha may theo tiéu chuan.

- Plant Engineering: Cho phép thiét ké mit bang xudng, nha may, day
chuyén san xuat.... Va rat nhiéu cic modul khac nira

Pay 1a mdt phan mém tich hop CAD/CAM rit manh, c6 kha ning giai
quyét nhiéu bai toan trong nhiéu linh vyc khac nhau. Cac ddi tugng ma

CATIA c6 kha nang lam viéc la:
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- Thiét ké co khi: Thiét ké chi tiét va cac co cdu to hop cac san pham dap
tAm, bé mit va khung day, thiét ké khuon, thiét ké tau thuy, 6 6, may bay v.v...
- Thiét ké cac kiéu dang hinh hoc 3D véi nhitng mat cong bat ky.

- Thiét ké bé mdt tir co & dit liéu do 3 chieu CMM

- Phan tich két cdu bang phuwong phéap phan ti hitu han (FEM)

- Gia cong CNC

- Thiét ké nha xudng

- Thiét ké hé thong dién, dién tu, thiy luc.

- M6 phong dong hoc....

* Phan mém Mastercam

Mastercam la mot phan mém chuyén dung dé thiét ké va lap quy trinh
cong nghé (Lap trinh ty dong) gia cong trén cac trung tdm gia cong Phay,
Tién Va Cit diay. Mastercam V9.0 bao gdm 4 modul:

Mastercam Design (Thiét ké chung)

Mastercam Mill (Thiét ké gia cong phay)

Mastercam Lathe (Thiét ké gia cong Tién)

Mastercam Wire (Thiét ké gia cong cat day)

Riéng modul Mastercam Design chuyén dung dé thiét ké cac bién dang,
cac bé mat hoic cac hinh khoi bat ky.

Tuy nhién trong cdc modul con lai ngoai cac churc nang cong nghé¢ nhu
Tién, Phay va Cit diy nd ciing co6 phan thiét ké tuong tu nhu modul
Mastercam Design. Vi vay phan mém Mastercam c6 kha ning thiét ké va lap
quy trinh cdng nghé gia cong duoc bat ky chi tiét nao cho cac nguyén cong
Tién, Phay va cat day. Trong gidi han cia dé tai nay, tac gia nghién ciu vé
Mastercam Mill ( thiét ké va 1ap quy trinh cong nghé gia cong phay).

Giao dién c6 3 phan chinh:
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Thanh cong cu:

H «| 2@ )<¢|E&|a e

|| RS |D| || | DD D[ D] |&O0[EE D @] 4|

GOm c6 6 trang voi cac chirc ning cong cu, tir thiét ké, quan sat dbi
tuong, thiét 1ap mat phéng v&, hiéu chinh, stra chira ddi tuong, thiét ké quy
trinh cong nghé... Pé chuyén sang cac trang khac Click chudt vao mot trong
2 phim miii tén ngoai cung cua thanh cong cu va chon vao cac biéu tuong
tuong Ung.

Chtrc ning thyuc hién chuong trinh: Pé thyc hién cac chic ning nay Click
chudt vao dong Iénh tuong trng, hoac nhap tur ban phim chir cai gach chan
trong khoi 1énh ( day 1a phim tat nén rat tién loi cho qua trinh thiét ké).

Vi du Bé tao ddi twong 2D click Create hoic g chit C tir ban phim...

Main Menu: Menu chinh

Analyze ‘Phan tich d6i tuong
File ‘Tao ddi tuong
Modify :Quan ly tép
Xform ‘Hiéu chinh di twong
el :Céc thao tac trén dbi tuong
Screen o
Solids :Thao tac xoé
:Thiét 1ap thong s6 hién thi
:Tao chi tiét dang khoi
BACKUP |  :Tro vé thao tac trude do
MAIN MENU | :Trd vé Menu chinh
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- Menu thi cip :

Z: 0.000 'Vi tri truc Z (vi tri ban dau)
Color: 1 :Mau mic dinh cta ddi tuong
Level: 1 Lép hién hanh
Attributes , X, 2k
:Tinh chat doi tuong
Groups .

Mask: OFF :QUél’l 1},7 doi tuong theo nhom

WCS: T :Panh dau ddi tuong, nhém hodc 16p
Cplane: T :Mit phing vé& ddi tuong

Gview: T

:Mit phang quan sat d6i tuong

- Mit phang vé: CPLANE

1D Ve trong khong gian

Top V& hinh chiéu tir dinh

Front V¢ hinh chi€u tir phia truéc

Side V& hinh chiéu canh

Humheﬁ‘ Goi mit phing vé& theo sd thtr tu
Named Goi mit phang vé& trude do

Entity Chon mit phang vé trén ddi tuong
Rotate Xoay mit phang v& di mot goc
Normal Mit phang phap tuyén

Next menu Goi trinh don tiép theo

- Mit phang quan sat: GVIEW

Tat ca cac Module déu c6 mit phang quan sat giéng nhau.
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Top Quan sat tir dinh
Erum—F Quan sat tur phia trudc
Side Quan sat hinh chiéu canh
Isometric Quan sat mo hinh 3D
Number Quan sét theo s6 thir tu
Named Quan sat mit phang vé& trude do
Entity Quan sat trén mit phang chtra d6i tuong chon
Rotate e 2 Y e Al
. ; Xoay mat phang vé di mot géc
Dynamic o1 A1
Trang thai bat k
Next menu i} & y
Goi trinh don tiép theo
- Chirc ning bat Piém: Chtrc ning bat diém hd tro cho viéc vé chinh

xac, chirc nang nay dugc kich hoat khi ta dang ¢ trong mot 1€énh v€ hay trong

mot yéu cau xac dinh chinh xac cac diém.

Tai Main menu chon Screen, Next menu, Auto cursor dat Yes.

Origin
Center
Endpoint
Intersec
Midpoint
Point
Last
Relative

Quadrant
Sketch

Goc toa do

Tam duong tron

Piém dau cta mot dbi tuong

Giao diém gitra cac d6i tuong
Trung diém cua d6i tuong

Piém

Piém cubi cua dbi tuong sau clng
Tao do tuong dbi

Piém phan tu dudng tron

Bit diém tu do
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- Cach chon ddi tuong:

ﬂhﬂin : Chon theo bién dang
Window - Chon theo ctra sO

: Chon theo mién kin

Area : Chi mdt d6i tuong thudce dang ddi tuong nao do

Only : Tat ca cac d6i tuong

= : Nhém d6i tuong

E;::E - Dbi tuong dugc chon la két qua cia mot thao tac xoay

hodc dich chuyén

Phan man hinh hién thi d6 hoa

Phia dudi cua man hinh hién thi hé toa d6, don vi v& va khoang quan sat
d6i tuong khi v&. Tat ca cac gia tri nay co thé thay doi khi thiét 1ap cac chirc
nang hién thi va cac chtic niang thiét ké.

3.2.3. Thiét ké mé hinh CAD 3D ciia chi tiét.

Chi tiét Light Dome LD0005 Chi tiét Light Dome LD2010
Hinh 3.4: M6 hinh thiét ké 3D chi tiét
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3.2.4. Thiét ké méu duc
Tu ban vé thiét ké chi tiét ta thhiét ké ban v& vat duc, lya chon mit
phan khuén, sau d6 thiét ké mau duc sir dung cho hom khuén c6 kich thudc

410x310x100.

Mau Light Dome LD0005 Mau Light Dome LD2010
Hinh 3.5: M6 hinh thiét ké 3D miu

3.2.5. Gia céng ché tao méu dic
Tu ban vé thiét ké mau, st dung cac phﬁn mém CAD/CAM nhu Catia,

Mastercam lap trinh gia cong.

S MILLYMCVGE 11.NC

% -
[IRRRE]

(FROGRAR HAME - &L 11)

(BATE=DO-HH-¥Y - 13-10-80 TIHE-HH:HM - 15:164)
Hie21

H2EBE 1 7EAAELIGE 06D o

FHIEPIGZBZ0.

FHUCZREA_ YA

SHSERZXD.YD. 20,

{ A. BALL EMDHILL TOODL - 2 DiA. OFF. - 2 LEH. - 2 BIA. -
HAGT2HG

H7GACDEX2SA. ¥-182.7n0. 5300612

HEENIH2ZT 0. 43

HOCA263 _R2F100.

HiaYi182 . TFe00.

HI1268  BRF 2.

H12E0270.

H13270.863

HIUEZAR S01Y-182.7

MASEAZ 63 W2F1A0.

Hi6Y182 . TFa00.

HAZ 268  BEF2AN.

H18G6@270.

H192 7063

H20R2RD B01Y-182.7

MR G WEFTHE.

H22Y182 . Tra0n.

MO TAD WL RRA

o

»

Str dung may phay CNC dé gia cong mau duc.
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Mau Light Dome L0005 Mau Light Dome L2010
Hinh 3.6: San pham méu

3.3. Ung dung thir nghi¢ém dic LIGHT DOME

Ung dung thir nghiém diic chi tiét Lightdome tai co s& san xudt gang
Hung V§ vai cac yéu t6 sau:

- Hom khuén 2 ntra v6i chét dinh vi ban nguyét co lép bac x¢é ranh.

- MAu dugc gia cong chinh x4c trén tAm mau.

- Vit liéu lam khuon tron trén may tron.

- L1 dugc lam thu cong.

- Hé thong rot bén hong c6 rénh loc xi.

- Lam khuon trén may vira dan vira ép: F-2A.

- Lap rap va van chuyén khuén vé vi tri chd rét ¢ hom khuon phu tranh
hién tuong 1éch khuon khi van chuyén.

- Tam d¢ khuon.

Két qua thu dugc sau khi san xuat véi sé lugng 1000 chi tiét ta co bang

thong ké sb lugng phé pham vt dic nhu sau:
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Dang khuyét tat S6 Ty 1é khuyét tat
luong %
Vat duc bi nat 32 3.2
Ldm co, 10 co, 10 xép. .. 57 5.7
RO xi 47 4.7
Thiéu hut, sai kich thudc, khéi luong.. . 26 2.6
Léch 14 14

Bang 3.1: Thong ké sb lugng phé pham chi tiét Light dome LD0005 sau khi
rmg dung cac bién phap khic phuc

Qua bang thong ké thay khuyét tat do rd xi, co ngét van con chiém ty 18
cao. Tuy nhién, hién tugng khuyét tat dac do sai léch thi giam ro rét. Qua

khao sat c6 nhitng mé liéu cho 0% phé pham do sai 1éch khuon.
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Bieu do so sanh.:

Phwong phap cii

8
6.9

7 -
& 6- 5.4 @ niet
‘<g 5 a8 4.7 ] R6 xi
=2
£ 41 ' 31 O Sai hinh dang, kt
X 3 - OLéch

2 - B Khuyét tat khac

1 -

0

dang khuyét tat
Phwong phap méi

6 5.7

5 4.7
& o noet
8 4 3.2 B RS xi
=
£ 31 2.6 O Sai hinh dang, kt
2 . OLéch

2 1.4 3

B Khuyét tat khac
1 -
0

dang khuyét tat

3.4. Panh gia két qua, ban luan va kién nghi

Qua thoi gian 03 thang tmg dung phuong phéap thiét ké, ché tao mau lam
khudén ma tac gia dé xuat vao thuc té san xuét tai mot sé Doanh nghiép duc
gang & Thai Nguyén, qua phong van cac chi doanh nghiép c6 sir dung san
pham cia tac gia, chung ta ¢ thé rat ra mot sd vu diém cia phuong phap nay
so v&i phuong phap lam khuon thu cong trén nén xudng nhu sau:

- Mau ma dep hon, vat dac c6 do sic nét cao.

- Vat duc dong déu, c6 do chinh xac vé hinh dang, kich thudc cao hon.
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- Loai bo dugce sai sé do dat 1éch khuén trén va khuon dudi.

- Tiét kiém mat bang nha xudng do c6 thé dat cac khudn sat nhau. Tiét
ki€ém duoc thoi gian rét.

- Han ché 16i phat sinh trong qua trinh rot do hon hop lam khudn dugc nén
chat hon.

- Ning suét cao hon: Néu lam khuon thu cong trén nén xudng, mot ca 8h,
mot cong nhan lam duogce toi da 80 khuon twong duong voi 80 san pham. Khi

lam khuon trén mdy, mot ca 8h vdi 3 tho lam dugc 230 khudn tuong duong

v6i 460 san pham.

Hinh 3.7: San pham tmg dung cua dé tai

Hinh 3.8: San phdm méi d& khudn
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Hinh 3.9: San pham dong goi chd xuit khau
3.5. Két luan
Nhitng nghién ctru, phan tich xuit phat tir thuc té di dua ra duoc cac cach
cai tién phuong phap dic dé nang cao chat lugng san pham, ting ning suat,
giam phé pham dan dén gia thanh san pham giam tir d6 tang tinh kinh té trong

qua trinh san xuat duc.
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Phan III. KET LUAN CHUNG

1. Két luan

Trong luan van nay tac gia di khao sat dugc qua trinh san xuét tai cac
doanh nghiép dac gang tai Thai Nguyén, di thng ké va xac dinh duoc
nguyén nhan gay sai léch khuon.

- Khic phuc dugc nhiing nguyén nhan do vat liéu lam khudn, hé thé)ng
dinh vi hom khuon, lyc d¢ khuodn... gay sai 1éch khuon.

- Stir dung phuong phap gia cong miu chinh xac dé thiét ké, gia cong mau.

- Néu bat cac két qua nghién ctru dat duoc trong viéc phat hién ra nhitng
han ché vé to churc san xut, quy trinh cong nghé , thiét bi do kiém, trinh d6
quan ly ky thuat

- Nhiing dong gop cua dé tai: ti 18 phé pham giam, ning suat khong giam,
giam thiéu duoc 6 nhiém moi truong.

2. Huwémng nghién ciru tiép theo

Pay 14 dé tai luan van thac sy, thoi gian khdng cho phép nén tac gia méi
chi ding lai ¢ viéc nghién ciru danh gia vé hién tuong sai léch khudn & mot s6
doanh nghiép duc gang tai Thai Nguyén. Qua qua trinh thuc hién dé tai, tac
gia nhan thay ti 1& phé pham duc do cac nguyén nhan nhu: rd, béng, ngot ...
con ¢ ti ¢ cao, dic biét 1a hién tuong rd khi.

Phé pham do hién tuwong rd khi nhiéu khi chi dugc phat hién & nhiing
nguyén cong cudi cling cua quy trinh cdng nghé do do gay thiét hai rat 16n
cho doanh nghiép. Theo két qua khao sét cua tac gia, nhitng thang mua xuan,
troi ndm, d6 am khong khi cao ¢ nhitng mé duc phé pham 18n téi 90 %.

Vi vdy, viéc nghién ctu sau vé qua trinh dac nham han ché phé pham duc
do nguyén nhan rd khi 1 rat can thiét va cap bach. Trong thoi gian t6i tac gia
s& tiép tuc nghién ctu dua ra cac giai phap nham han ché phé pham duc do

cac nguyén nhan khac, dic biét 1a rd khi.
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Do thoi gian thuc hién dé tai han ché, thiét bi thi nghiém thiéu, diéu kién
thir nghiém gap nhiéu kho khan, tai liéu tham khao bang tiéng Viét con it, su
phirc tap trong viéc giai quyét bai toan tng dung ... nén chic chan dé tai
khong tranh khoi nhimg thiéu sét. Tac gia mong nhan dugc nhimg gop y cua
quy thay, cd va cac ban dong nghiép dé dé tai hoan thién hon.

Xin trén trong cam on!
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PHU LUC
Phu luc 1: Mot s6 khuyét tat vat dic
'-"- ‘.-.' " "2 B
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Phu luc 2: Lap trinh gia cong ché taoc miu LightDome L0005
(Str dung phan mém Mastercam)

1. Ban vé 3D thiét ké mau

2. M6 phong qua trinh gia cong

Verify: TrueSolid Simulation : Current MC9

ENDEDDEEEE D — @

Y

3. Chuong trinh NC duing dé diéu khién may gia cong CNC
a. Chuong trinh phay thd mat trén mau

%
01122
N1G21
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N2G0G17G40G49G80G90
N4G0G90X41.536Y56.167S3000M3
N5G43H1250.M8
N6Z7.8

N7G1Z.8F60.
N8X148.464F200.
N9X150.504Y63.333
N10X39.496
N11X40.076Y70.5
N12X149.919
N13X148.096Y 77.667
N14X41.908
N15X45.175Y84.833
N16X144.83
N17X139.699Y92.
N18X50.309
N19X58.481Y99.167
N20X131.522
N21X111.29Y106.333
N22X78.688
N23G025.8

N24Z50.
N25X41.536Y56.167

N4233X-134.217-39.3
N4234X-146.197
N4235X-146.3127-39.184
N4236X-146.506Z-38.952
N4237X-146.683Z2-38.698
N4238X-146.839Z2-38.428
N4239X-146.9477-38.202
N4240X-146.9732-38.147
N4241X-147.08Z-37.859
N4242X-147.1642-37.567
N4243X-147.22-37.39
N4244X-146.016Y70.5
N4245X-145.846Z2-37.591
N4246X-145.7782-37.66
N4247X-145.6462-37.791
N4248X-145.5522-37.87
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N4249X-145.4417-37.962
N4250X-145.3152-38.052
N4251X-134.957
N4252X-134.8682-37.984
N4253X-134.66Z-37.792
N4254X-134.4847-37.602
N4255X-134.4617-37.576
N4256X-134.3182-37.39
N4257G0Z-32.39
N4258750.
N4259X-55.682
N4260Z-32.3
N4261G1Z-37.39F60.
N4262X-55.5392-37.576F200.
N4263X-55.342-37.792
N4264X-55.1322-37.984
N4265X-55.0432-38.052
N4266X-44.689
N4267X-44.643Z-38.019
N4268X-44.5597-37.962
N4269X-44.465Z-37.881
N4270X-44.354Z-37.791
N4271X-44.2817-37.716
N4272X-44.1547-37.591
N4273X-43.9847-37.39
N4274G0Z-32.39
N4275Z150.

N4276M5
N4277G91X0.YO0.
N4279M30

%

b. Chuong trinh phay tinh mat trén mau

%

00001

N1G21

N2G0G17G40G49G80G90
N4G0G90X73.899Y-106.55451800M3
N5G43H2Z250.M8
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N6Z-.468
N7G1Z-5.468F40.
N8X75.177Z-8.337F120.
NOX77.694Z-12.348
N10X80.13Z-14.66
N11X82.57-15.405
N12X86.85
N13X87.1697-14.764
N14X87.297-14.504
N15X88.0227-13.312
N16X88.7382-12.335
N17X88.9327-12.127
N18X89.5187-11.435
N19X89.935Z-11.055
N20X90.344Z-10.638
N21X91.061Z2-10.097
N22X91.1987-9.978
N23X92.061Z2-9.467
N24X92.7547-9.228
N25X92.9177-9.163

N3568X102.831Z-14.764
N3569X102.71Z-14.504
N3570X101.9987-13.348
N3571X101.9782-13.312
N3572X101.262Z-12.335
N3573X101.0682-12.127
N3574X100.482Z7-11.435
N3575X100.0652-11.055
N3576X99.656Z-10.638
N3577X98.9397-10.097
N3578X98.8022-9.978
N3579X97.9397-9.467
N3580X97.2462-9.228
N3581X97.0832-9.163
N3582X96.4647-9.081
N3583X96.25Z-9.041
N3584X96.1872-9.053
N3585X93.813
N3586X93.752-9.041
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N3587X93.5362-9.081
N3588X92.9172-9.163
N3589X92.7547-9.228
N3590X92.061Z-9.467
N3591X91.1987-9.978
N3592X91.061Z-10.097
N3593X90.3442-10.638
N3594X89.935Z-11.055
N3595X89.5182-11.435
N3596X88.9322-12.127
N3597X88.7382-12.335
N3598X88.0222-13.312
N3599X88.0022-13.348
N3600X87.29Z-14.504
N3601X87.1692-14.764
N3602X86.85Z-15.405
N3603X42.5
N3604X42.2537-15.278
N3605X42.2117-15.246
N3606X42.2Z-15.225
N3607X41.935Z-14.813
N3608X41.649Z-14.065
N3609X41.613Z-13.96
N3610X41.2917-12.769
N3611X40.927-11.013
N3612X40.503Z-8.607
N3613X40.0382-5.468
N3614G0Z-.468
N36152150.
N3616M5
N3617G91X0.Y0.
N3619M30
%

c. Chuong trinh phay thd mat dudi mau

%

00005

(PROGRAM NAME - PHAY THO 2 HOC DUOI)
(DATE=DD-MM-YY - 13-03-10 TIME=HH:MM - 21:19)
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N1G21
N2G0G17G40G49G80G90

(12. FLAT ENDMILL TOOL - 1 DIA. OFF. - 1 LEN. - 1
DIA. - 12))

N3T1M6
N4G0G90X-111.29Y-106.333A0.S3000M3
N5G43H1Z50.M8

N6Z7.8

N7G1Z.8F60.

N8X-78.688F200.

N9X-58.481Y-99.167

N10X-131.522

N11X-139.699Y-92.

N12X-50.309

N13X-45.175Y-84.833

N14X-144.83

N15X-148.096Y-77.667

N16X-41.908

N17X-40.076Y-70.5

N18X-149.919

N19X-150.504Y-63.333

N20X-39.496

N4245X132.93

N4246Z-32.3

N4247G1Z-37.39F60.
N4248X133.602Z-38.535F200.
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N4249X133.765Z-38.787
N4250X133.9472-39.023
N4251X134.1457-39.24
N4252X134.217-39.3
N4253X146.197
N4254X146.3127-39.184
N4255X146.506Z-38.952
N4256X146.683Z-38.698
N4257X146.843Z-38.421
N4258X146.9472-38.202
N4259X146.973Z-38.146
N4260X147.081Z-37.856
N4261X147.165Z-37.563
N4262X147.2Z-37.39
N4263G0Z-32.39
N4264Z50.
N4265M5
N4266G91G28Z0.M9
N4267G28X0.Y0.A0.
N4268M30
%

d. Chuong trinh phay tinh mét dudi mau
%
00011
N1G21
N2G0G17G40G49G80G90
N4G0G90X40.038Y55.94651800M3
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N5G43H2250.M8
N6Z-.468
N7G1Z-5.468F40.
N8X40.503Z-8.607F120.
N9X40.917-10.95
N10X41.263Z-12.621
N11X41.2917-12.769
N12X41.607Z-13.933
N13X41.8947-14.684
N14X41.9357-14.813
N15X41.9827-14.869
N16X42.2447-15.277
N17X42.4927-15.404
N18X86.852-15.405
N19X87.1697-14.764
N3574X98.9397-10.097
N3575X98.8027-9.978
N3576X97.9392-9.467
N3577X97.2467-9.228
N3578X97.0832-9.163
N3579X96.4647-9.081
N3580X96.257-9.041
N3581X96.1877-9.053
N3582X93.813
N3583X93.752-9.041
N3584X93.5362-9.081
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N3585X92.9177-9.163
N3586X92.7547-9.228
N3587X92.061Z-9.467
N3588X91.1987-9.978
N3589X91.061Z-10.097
N3590X90.3447-10.638
N3591X89.9357-11.055
N3592X89.5187-11.435
N3593X88.9327-12.127
N3594X88.7382-12.335
N3595X88.0227-13.312
N3596X88.002Z2-13.348
N3597X87.292-14.504
N3598X87.1697-14.764
N3599X86.85Z-15.405
N3600X82.5
N3601X80.13Z-14.66
N3602X77.6947-12.348
N3603X75.1772-8.337
N3604X73.8997-5.468
N3605G0Z-.468
N3606Z150.

N3607M5
N3608G91X0.YO0.
N3610M30

%
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Phu luc 3: Lap trinh gia cong ché tao miu LightDome L2010

(Str dung phan mém Catia)

1. Ban vé 3D thiét ké mau

2. M6 phong qua trinh gia cong

[3] CATIA V5 - [Video]
B ot EWOVIAVS Fle  Edt  Wew Inseit ook Window  Help

? Manufacturing Program.1
- 2.5 Tool Change.1 T1End Mill D 10

g~ [

¢
£
]

i

NEBsS 9 e BEel nEesaQ s BTEEE  CmE9% L HTE B

Tool path replay [
¥y g » T - ), 6119 AN

3. Chuong trinh NC diéu khién may gia cong CNC

Qo

2

02345
N1 G49 G54 G20 G80 G40 G90 G23 G94 G17
G98
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N2 T1 M6

N3 GO X-127.1612 Y168.1 S70 M3
N4 G43 7Z65.4819 HI1

N5 Z64.5985

N6 G1 754.4985 F300.

N7 Y160.

N8 X310. F1000.

N9 Y-160.

N10 X-310.

N1l Y160.

N12 X-127.1612

N13 Y152.5

N14 X302.5

N15 X303.7398 Y153.7398
Nle X302.5 Y152.5

N17 Y-152.5

N18 X303.7398 Y-153.7398
N19 X302.5 Y-152.5

N20 X-302.5

N21 X-303.7398 Y-153.7398
N22 X-302.5 Y-152.5

N23 Y152.5

N24 X-303.7398 Y153.7398
N25 X-302.5 Y152.5

N26 X-127.1612

N27 Y145.

N28 X295.

N29 X296.2398 Y146.2398
N30 X295. Y145.

N31 Y-145.

N32 X296.2398 Y-146.2398
N33 X295. Y-145.

N34 X-295.

N35 X-296.2398 Y-146.2398
N36 X-295. Y-145.

N37 Y145.

N38 X-296.2398 Y146.2398
N39 X-295. Y145.

N40 X-127.1612

N41 Y137.5

N42 X287.5
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N45181 X-222.098 Y160.4511 F1000.
N45182 X-221.7395 Y160.7785
N45183 X-221.3363 Y161.2078
N45184 X-219.3928 Y162.9239
N45185 X-219.3148 Y162.9928
N45186 X-216.6544 Y164.5399
N45187 X-218.1626 Y167.1333
N45188 723.1934

N45189 GO 724.4769

N45190 X219.0636 Y172.1016
N45191 724.3769

N45192 G1 7z14.3769 F300.

N45193 713.1934

N45194 X216.222 Y164.6233
N45195 X217.4031 Y164.1745 F1000.
N45196 X219.5769 Y162.693

N45197 X220.4581 Y162.0924
N45198 X222.3602 Y160.

N45199 X224.5801 Y162.0179
N45200 723.1934

N45201 GO 724.4769

N45202 X316.8913 Y52.1894

N45203 7224.3769

N45204 G1 714.3769 F300.

N45205 7213.1934

N45206 X310. Y48.1262

N45207 X312.3619 Y44.1203 F1000.
N45208 X312.8211 Y42.9863
N45209 X314.1897 Y¥39.6058

N45210 X314.8064 Y37.4661

N45211 X317.6891 Y¥38.2969

N45212 7223.1934

N45213 GO 7224.4769

N45214 X322.473 Y-39.7644

N45215 7224.3769

N45216 Gl 7214.3769 F300.

N45217 7213.1934

N45218 X314.8733 Y-37.2655
N45219 X313.3544 Y-41.8847 F1000.
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N45220 X312.982 Y-42.7644
N45221 X312.9053 Y-42.9169
N45222 X312.3461 Y-44.0294
N45223 X311.9604 Y-44.9084
N45224 X311.5792 Y-45.5949
N45225 X311.5361 Y-45.6849
N45226 X311.4835 Y-45.7672
N45227 X311.3678 Y-45.9756
N45228 X311.1698 Y-46.3647
N45229 X310. Y-48.1398
N45230 X312.505 Y-49.7905
N45231 7223.1934

N45232 GO 7224.4769

N45233 X228.5357 Y-165.1755
N45234 7224.3769

N45235 G1 7z14.3769 F300.
N45236 7213.1934

N45237 X222.4353 Y-160.
N45238 X222.2782 Y-160.1853 F1000.
N45239 X222.0954 Y-160.4544
N45240 X221.8935 Y-160.6387
N45241 X221.7281 Y-160.8336
N45242 X219.3719 Y-162.9412
N45243 X219.3106 Y-162.996
N45244 X216.6484 Y-164.5431
N45245 X218.1558 Y-167.1369
N45246 7223.1934

N45247 GO Z65.4819

N45248 M5

N45249 M30

N45250 M2

N45251 M30

o

o
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