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1. Gigi thiéu c6ng nghé hang

1.1 Puc hang truyén thong




1. Gidi thiéu cdng nghé
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1.2 Lap hang truyen thong




1. Gidi thiéu cdng nghé hang

1.3 Thi cong Cau day ving bang cong nghé dic hang




1. Gidi thiéu cong nghé hang

1.4 Thi cong Cau day ving bang cong nghé lap hang




2. TVGS Thi cong dic hang truyén thong

2.1 Cac buéc tién hanh cong nghé
Viéc ap dung cong ngh¢ duc hang duoc tién hanh tuan tu
theo nguyén tac:

= Tru cau duoc xay dung xong va duc d6t KO trén dinh tru

= On dinh d6t KO tam thoi bang cac thanh thép cuong do
cao (thanh Bar) hoac mo rong dién tich go1 do dot KO

= Pit cac goi va bé ké tam thoi bén dudi dot KO

= Tién hanh lap 2 xe duc hang ,(déln giég) duc dot dam bé
tong) theo 2 phia canh cua dot KO (d61 xirng qua tim tru)

= Thutr ta1 do dac do vong va bién dang cua xe duic
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2.1. Cac budc tien hanh cong nghé

Hiéu chinh cao d§ van khuén cta xe dic trude khi d6 bé
tong

Po dac cao do va do léch tim cua 2 xe duc theo yéu cau
thiét ké

Do bé tong 2 dot dam K1 va K1’

Po dac kiém tra cao dd va do 1éch tim cua day cac dot bé
tong

Di chuyén 2 xe dtic hang vé phia gitra nhip dé dtc cac dot

tiép theo K2, K2°, K3, K3’,...Kn, Kn’ sau khi d3 hoan
thanh cong tac cang keo bo cap cac dot bé tong da duc




2.1. Cac budc tién hanh cong nghé

Duc dot hop long giira cac lién két cau nhip da duoc dbc
Cang kéo cac bo cap DUL chiu momen duong trong long
hop

Cang kéo cac bo cap DUL ngoai

Po dac kiém tra 1an cudi

Pha v céc goi ké tam thoi bén dudi dot KO (trén toan bo
cac tru) va ha két cau nhip 1€n cac go1 chinh thirc




2.2 TVGS Cong tac chuan bi thi cong dot

Trude khi tién hanh thi cong dtc hang, TVGS can thuc
hién cac budc kiém tra vGi cac hang muc ndi dung cong
VIEC sau:

= Kiém tra ho so tinh toan thiét ké thi cong dot dam ctia nha
thau dé trinh: cac bién phép lap rap va van hanh xe dtc
bao dam yéu cau 6n dinh trong qua trinh dtic bé tong,
diéu chinh va di chuyén.

= Kiém tra tai liéu chi dan cong nghé ché tao va do bé tong
bao gom: Cac bién phap vé kho tang, bén bai tap két
nguyen vat lieu, xi mang, cat, da, phu gia, cac két qua
nghién ctru ché tao cap phoi bé tong, cong nghé cap va do
bé SE@ng O cOng truong.




2.2 TVGS Cong tac chuan bi thi cong dot

= Kiém tra cac ching chi thi nghiém, cc loai nguyén vat
liéu va thiét bi bao gém:
= Phiéu thi nghiém c6t liéu bé tong, vira lap long, 6ng Ghen,vv
= Phiéu thi nghiém thiét bi cing kéo bd cap DUL: Cap sir dung,
neo va kich cang keo,vv
= Hi¢n trang chat luong va su san sang h0a’t dong cua cac thiét
b1 tham gia ‘fhi cong nhu: Xe duic (hgéc [ép), van khuodn, da
2140, may dam, tram tron bé tong, can cau, may bom, xe
chuyén dung chuyén chd bé tong,vv
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2.3 TVGS Cong tac lap rap hé théng

két cau xe dic hang

2.3.1 Cau tao xe dtc hang (treo trén)




2.3 TVGS Cong tac lap rap hé

N

két cau xe duc hang

thong

2.3.1 Cau tao xe dtc hang (35 dudi)
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2.3 TVGS Cong tac lap rap hé théng
két cau xe duc hang

2.3.2 Noi dung cong tic TVGS qua trinh ldp rap
= Kiém tra kich thude hinh hoc cua xe dac hang va van

khudn bao dam ché tao chinh x4c d6t dam theo yéu cau
thiét ké.

= Kiém tra do ving chac (kha nang chiu luc cua khung d6)
trén co s sO ligu thur ta1 do dac do vong va blen dang
tong thé cling nhu cuc bo cua hé thong két cau san dd
(dan chiu luc, van khuon day)

= Kiém tra do kin thit cua van khuon

. Klem tra kha nang van hanh binh thu’(mg cua xe duc bao
gom Di chuyén ctia xe dtic dén vi tri méi va chot an toan

= Kiém tra kich thudce cua xe duc, cao d6 va do 1éch tim
theo y€u cau thiét ke




2.4 TVGS Cong tac do bé tong dot KO

2.4.1 Cau tao dot K0




2.4 TVGS Cong tac do bé tong dot KO

2.4.2 TVGS thi cong dot KO
D6t KO 1a phan doan dau tién cia két cau nhip dic hang
(hodc lap hang) dugc duc tryc tiép trén da gido dat ¢ dinh
tru. TUy quy mé cua cong trinh dé xac dinh kich thudc
ctia d6t. Mrc d6 6n dinh cua qua trinh dac hang (hoic lap
hang) cac dot tiép theo dua trén co sé muc do 6n dinh cua
dot KO, vi vay dot KO phai duoc dat trén hé géi ké tam
trong mot dién tich bé mat du rong. Vi vay VTGS can
kiém tra:

= Mat bﬁng bo tri géi ké tam, s6 lwong va vi tri dat cac
thanh thép cuong do cao dé cang ép dot KO xuong bé goi

theo yéu cau thiét ké.
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2.4.2 TVGS Thi cong dot KO

Kiém tra d6 viing chac cua da gido dung dé dtc dot
KO theo yéu cau thiét ké

Kiém tra so do lap dung cot thép (cot thép thuong va
6ng Ghen dinh vi trong d6t K0)

Kiém tra quy trinh cong nghé do bé tong d6t KO do
nha thau dé trinh

Kiém tra thanh phan cap phoi bé tong c6 xét anh
hudng cua thoi tiét, nhiét do, néng 210 thot diém d6 bé
tong (ngay hoac dém)
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2.4.2 TVGS Thi cong dot KO

= Kiém tra thanh phan phu gia trong cap phoi bé tong dé
vira bao dam tinh thuan loi trong thi cong dam rung va
vira nang cao kha nang dat cuong do cao so6m ngay. Do
khoi luong bé tong cua d6t KO 16n nén cach tot nhat 1a
st dung loai phu gia co tac dung kéo dai thot gian ninh
két.

= Kiém tra viéc chuan bi mach nglng thi cong va viéc
chuan bi bé mit tiép xuc giita cac phan bé tong s& dic
sau do

= Kiém tra viéc chuan bi bé mit tiép xtic gilra cac dot s&
duc sau do
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2.5 TVGS Thi cong do bé tdng
cac dot tr K1, K1’ - Kn, Kn'’




2.5 TVGS Thi cong do bé tong
cac dot tuv K1, K1’ — Kn, Kn’

Thong thuong chiéu dai cac dot dugc thiét ké ché tao tur

3 — 4m. Vao thoi diém hién nay chu ky thi cong mdi dot
tir 8 — 10 ngay. Trong qua trinh d6 bé tong TVGS can
thuc hién cac budc kiém tra bao gom cac noi dung sau:
Kiém tra quy trinh cong nghé do bé tong do nha thau dé
trinh. Thong thuong cong nghé do bé tong doi vai dam
BTCT kiéu hop kin dugce tién hanh tuan tu bat dau tir 6
bé tong ban day trude (1), sau do tiép tuc d6 phan than (2)
va ban nap hop (3). (Xem hinh)
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2.5 TVGS Thi cong do bé tong
cac dot tu K1, K1’ — Kn, Kn’

= Kiém tra do sut bé tong sau khi ra khoi tram tron va trudc
khi dua vao van khuon theo quy dinh cua thiét ké va quy
trinh hi€n hanh tur:

= Kiém tra cong tic lay mau thi nghlem bé tong theo tudi quy
dinh, dac biét cht y loai mau doi véi tudi bé tong cho phép
cang keo.
= Kiém tra cong tac bao dudng bé tong bao dam thoi gian cho
phep cang keo — bao gom mdt s6 giai phap:
= Giai phap phun nuéc nong vaoi nhiet do tir 60 — 80 do (gia
phap nay it hi¢u qua)
= Giai phap boc 16p cach nhi€t cho van khuon dé giit nhiét do
bé tong tao nén trong qua trinh ninh keét

= Giai phap st dung tam ni 16ng hoic Polyetilen dé phu 1én bé
mat bé tong bao dam bé tong gitr dugc do 4m trong qua trinh

p ninh két.




2.6 TVGS Thi cong phan két cau nhip dat
tréen da giao co dinh nam sat mo (tru)

2.6.1 Hinh anh so' d6 nhip dam thi cong sat mé (hoic tru)




2.6 TVGS Thi cong phan két cau nhip dat
tren da giao co dinh nam sat mo (tru)

2.6.2 TVGS Thi cong phan dam niam trén PG c6 dinh
= Kiém tra so do bo két ciu Pa 2140 ¢d dinh (sé luong tru
tam, chong d&, dam doc va ngang ciing nhu VK duc dam)
= Kiém tra d6 6n dinh hé thong két cau Pa gido bao gom
yéu cau:
= On dinh tong thé
= On dinh cuc bd
= Kiém tra yéu cau 6n dinh chong lun:
= Két qua thir tai vé lun
= Bién phap khac phuc lin
= Cong tac TVGS cac hang muc khac tién hanh nhu BT
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2.7 TVGS cong tac cang kéo bo cap DUL

Ngoai cac dic diém twong tu vé giam sat cong tac cang
kéo b6 cap DUL dbi véi cac két cau dam BTCT DUL
thong thuong, trong cong nghé thi cong hang can chi y
mot s6 van dé sau day:

= Khi cang kéo cac bo cap mat trén chiu momen am, do
chiéu dai bo cap 16n phai cing & hai dau, vi vy su can
thiét phai bao dam ché do théng tin thuong xuyén va
lién tuc dé diéu chinh khong ché do gian dai bo cap theo
dong ho do ap luc
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2.7 TVGS cong tac cang kéo bo cap DUL

= Do do gian dai cua bo cap thuong 16n hon do dai hanh
trinh ctia kich nén phai kéo ciang nhiéu dot — vi vay
TVGS phai cha y viéc ghi chép két qua sb lidu do cho
tirng dot dé c6 co sd diéu chinh tong thé

= Thuong xuyén kiém tra so sanh két qua do do gian dai
va s0 chi ciia dong ho do ap luc véi két qua thi nghiém
dé kip thoi c6 bién phap diéu chinh bao dam luc cing
dung véi yéu cau thiéu ké.

= Khi thi cong dam BTCT DUL bang cong nghé hang
trong truong hop coé bo tri cau tao DUL ngoai, nha thau
va thiét ké phai 1ap chi dan riéng — TVGS s& tién hanh

giam sat trén co so tai li¢u chi dan nay.
24




2.8 TVGS cong tac do dac _
trong qua trinh thi cong duc hang

Cong tac do dac kiém tra két cau trong qua trinh thi
cong hang dong vai tro quyét dinh vé chat luong thi
cong nhip dam cau. Vi vy TVGS can kiém tra chit ché&
cong tac do dac ctia nha thau. Noi dung bao gom:

Kiém tra s6 liéu do dac can chinh hé két cau dan 2140
do doét KO: Cao d6 van khuén day, do 1eéch tim gilra van
khuén day va mat so véi tim dam, kich thudc bo van
khuén dé duc dot KO,vv...

Kiém tra s6 liéu do dac d6t KO: Cao d6 day dam bé
tong, do 1éch tim...
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2.8 TVGS cong tac do dac _
trong qua trinh thi cong duc hang

= Kiém tra s6 liéu do dac can chinh ctia xe dic hang dé
dtc cac dot tr K1, K1’ — Kn, Kn’: Cao d6 van khudn
day, do léch tim, kich thudc xe duc dé duc cac d6t dam.

= Kiém tra s6 liéu do dac cac dot dac: Cao do day dot
dam bé tong, d6 léch tim, vv...

= Cong tac do dac phai duogc ghi chép theo doi. Moc do
duoc dit trén bé mit ban mat cau do mot thép ban chon
san. Trong trudng hop co su sai 1éch so véi quy dinh
ctia thiét ké, phai tién hanh tinh toan diéu chinh van
khuon ctia nhitng dot tiép theo.
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2.9 TVGS thi cong hdp long 2 canh hang

2.9.1 Po dac va kiém tra d6 1éch cao d6 va bién phap khic
phuc diéu chinh cao d6 bang XXX xe duc
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Dicu chinh d6 léch cao do bang doi trong (trong truong hop do léch
khong qua lon)




2.9 TVGS thi cong hdp long 2 canh hang

2.9.2 Po dac kiém tra d6 1éch tim 2 canh hang va bién phap khac

phuc

Vil chan nfée xe due
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Bién phap sir dung thanh tng suat giang chéo
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2.9 TVGS thi cong hdp long 2 canh hang

2.9.3 Tuan ty tién hanh cong tac TVGS thi cong hop long

= Lap dat dan gido, van khuon dé do6 bé tong dot hop long

= Do bé tong dot hop long

= Cing kéo b cap chiu moé men duong (bd cap nim
duoi)

= Théao do van khudn va da gido

= Po dac, kiém tra dot hop long theo yéu cau thiét ké

= Nghiém thu d6t hop long
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TONG QUAN VE CONG NGHE PUC AP
LUC




CHUONG 1
TONG QUAN VE CONG NGHE PUC AP LUC

I. LICH SU HINH THANH VA PHAT TRIEN CUA NGANH PUC
AP LUC.

1. Trén thé gidi.

Puc ap lyc 1a mot nganh san xudt phdi nham tao ra cac chi tiét c6 kich
thudc chinh xac do nhiing chuyén dong cua d ong luu chat kim loai 1ong dudi tac
dung cua ngoai luc tao nén dong 4p suét vao trong khuon kim loai. Pac p luc 1a
modt nhanh ctia nganh duc ton tai rat 1au doi, cac nhanh con lai 1a nganh Puc trong
luc va dac ap luc thip. Cé nhitng bang chimg khao c¢6 hoc cho thiy rang Puc trong
lyc da c6 thoi thoi ky Pong Thiée duge ngudi nguyén thity dung dé dic cac dung
cu lao dong nhu : riu, no,...Ngay xua to tién chiing ta ciing di thiy duoc nhiing wu
diém nhét dinh ctia dtic nhu : ¢6 thé san xuét ra cac san pham véi s6 lugng 16n ¢6
cung kiéu dang. Va ngay nay phat huy nhimng dic tinh wu viét nay dé phat trién
nganh Ptc 1én thém madt budce, cu thé 1a nganh DPuc ap luc.

Ciing gidng nhu cac nganh k¥ thut khac, ngudi ta khong biét chic chin thoi
gian xuat hién ctia nganh Puc 4p luc vao thoi gian cu thé ndo ma chi co thé udc
lwong thoi gian ra doi cta né vao khoang dau thé ky 19, mic du da c6 mot vai ¥
tudng hinh thanh nganh dtc ap luc da c6 tir sém hon nira boi vi n6 ¢6 sy lién h¢ voi
viéc san xut may in

May Dic ap luc dau tién Sturgiss dugce phat minh vao nam 1849 (hinh 1),
may ndy c6 budng ndu chay kim loai duoc dit phia dudi. Vao nam 1877, Dusenbery
dua trén nguyén 1y cia may Sturiss dé hinh thanh nén méy thé hé méi co bod sung
thém mot pitong rong cd gan van mot chiéu cho phép kim loai 1ong c6 thé chay tir

khoang trén Xuéng khoang dudi. Dac biét ké tir nam 1904 nganh BPuc 4p lyc thuc su



bat dau phat trién khi ma cong ty H.H. Franklin bit ddu cho xut hién nhirg may
duc ap luc c6 gin cac thiét bi ty dong bit dau tir ddy nganh Puc ap luc di chuyén
sang mot budc ngodt mai cung song hanh ton tai voi nganh cong nghiép xe may, xe
hoi va nganh cong nghi€p nay da tré thanh khach hang 16n cua nganh buc ap luc.
Vao nhirng thoi gian dau, ngudi ta sit dung hop kim chi, thiéc dé 1am nguyén liéu
cho Puc ap luc béi vi hop kim nay dé& dang duc ¢ nhiét do thap, hon nita hop kim
nay c6 kha ning chdng an mon tét nhung ching lai c6 nhuge diém 1a rat mém va
kha ning chiu kéo thap. Ngay nay hai hop kim nay khong con duogc sir dung trong
nganh Puc ap luc nita. Dé khic phuc nhuogc diém cia hop kim trén thi vao nam
1906 ngudi ta sir dung hop kim kém dé thay thé. V ao nim 1914 cing véi su phat
trién cia nganh san xuit dong co xe may va 0 to nguoi ta da nghién ctru va dua vao
str dung hop kim nhém do né c6 nhitng vu diém sau : c6 kha ning chdng mai mon &

nhiét do cao, tinh duc tdt, kho két tinh va 1a kim loai twong ddi nhe, ...
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Ficure 1

Diagram af a portion of the Sturgiss machine sbhowing, pariially in ‘SECTION, the [resslre
chanuber, plunger and nezzle (1349

Hinh 1.1. So' @6 nguyén ly ciia mdy diic dp luc
Sturgiss nam 1849
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Ficure 2

Diagram of Van Wagner geooseneck machine (1907).

Hinh 1.3 : So' @6 mdy diic dp luc ciia cong ty H.H Franklin ché tao
nam 1904



2. Tai Viét Nam.

Trong nhitng nim gin day céng nghé dic ap luc cao tai Viét Nam dang
dan cai thién va khang dinh vai tro 16n trong cac co s& san xudt. Cac san phdm cia
dac ap lyc ngay cang da dang nhu: nip hong, tay bién... Nhung nhin chung cong
nghé duc ap luc & cac co sd san xuét déu co hiéu qua 1am viéc khong cao thé hién 1a
luong phé phdm trong mdi ca 1am viéc kha 16n. Nguyén nhan chinh cua thyc trang
nay la: Chat luong khuon duc va vat liéu kim loai duc chua du tdt, chua ung dung

CAE trong thiét ké khuon.

Hinh 1.4. Myt s6 sin phim ciia diic dp luc.

II. TIM HIEU CHUNG VE CONG NGHE PUC AP LUC CAO.

1. Thé nao 13 duc 4p luc cao.

Puc ap luc cao 1a cong nghé trong d6 kim loai long dién day khuén va
ddng diac dudi tac dung cua ap luc cao do dong khi nong hodc dau ép trong xilanh

ép tao ra. Co thé hinh dung qua trinh cong nghé nhu hinh 1.5.



Khuén duc ap lyc cao bao gdm hai nira khuén, nira khudn tinh 7 va ntra
khudn dong . Bit dau chu trinh dic, hai nira khudn dong lai. Rot kim loai long d &
dinh luong vao budng ép qua 16 rot trén xilanh ép 2. Sau khi rot, pittdng 1 trong
xilanh 2 day kim loai 16ng dién day héc khuon. Khoang thoi gian dién day chi
khoang phan chuc gidy v&i toe do hang trim m/s va ap suét khoang vai trim t6i
hang nghin atmétphe. Ap suat duoc duy tri dén khi vat dic dugc dong dic hoan
toan. Rt rudt khoi vat duc. Nira khuon di dong tach khoi nira khudn tinh. Chdt day

4 tdng vat dtc khoi khudn. Chu trinh dac mdi lai bét dau.

Hinh 1.5. Quy trinh duc ap luc

a. Giai doan cdp ligu, b. Giai doan dién ddy khuén,

c. Giai doan ép tinh, d. Giai doan thao khuon.

2. Quy trinh duc ap luc cao.

- Giai doan I: Giai doan cép liu.
Kim loai long duoc d6 day vao xilanh, Pittong 1 da di qua va bit 15 rot.
Van toc cua pittong ép va ap luc trong budng ép con nho. Vi khi d6 ap luc chi can

du dé thang ma sét trong budng ép.



- Giai doan II: Giai doan dién déy hdc khuon.

Kim loai 16ng d3 dién day toan bo budng ép. Tdc do cua pittong ting 1én va
dat gia tri cuc dai v,. Gia tri cua ap suét p> tang mot chut do phai théng cac tro luc
ctia dong chay trong budng ép.

- Giai doan III: Giai doan ép tinh.

Kim loai 1ong dién déy 15 rét va hoc khuon. Do thiét dién ranh dan thu hep
lai cho nén tdc d6 pittong giam xudng thanh v nhung ap sudt ép lai ting 1én. Két
thic giai doan nay, pittong dung lai nhung do hién tuong thuy kich (quan tinh ép)
ma ap suat ép lién tuc tang 1én. Khi cac dao dong ap suit ting dan, ap suat dat gid tri
khong d6i. Pay 1a ap suét thily tinh can thiét cho qua trinh két tinh. Giai doan ép
ﬁnh.Ap suit c6 thé dat téi 50-5000 daN/cm?, tuy thudc vao ban chét vat liéu duc va
yéu cau cong nghé. Khi ap luc d3 dat gia tri thuy tinh ma tai rinh dan van con kim
loai 10ng thi ap luc s& truyén vao vat duc kim loai 16ng thi ap luc sé& truyén vao vat
duc — kim loai két tinh trong trang thai ap luc cao.

- Giai doan IV: Giai doan thao khuon.

Gia doan nay vat dac da dong dac hoan toan. T4m khuén 4m tach ra khoi
khudn dwong, sau d6 hé thong day san pham day vat duc ra ngo ai.
Duéi day 1a hinh md phong hanh trinh pittdng tuong tng véi do thi van tc,

ap suét trong budng ép.



Hinh 1.6. Do thi van téc va dp sudt buéong dot.

< Anh huodng cta ap luc t6i qué trinh két tinh cta khi loai.

TAt ca cAc tinh chat cua kim loai ( tinh chit nhiét , ¢ o hoc , dién , tir ceed) déu

bi thay d6i khi chiu ap luc. Xu hudng chung 1a ting ap luc thi nhiét d6 néng chay

cua kim loai s€ tang 1én, kim
loai long s& chuyén thanh pha
ran. Tuy nhién, ap luc Ap tac
dung 1én kim loai 1éng s& thtic
day qua trinh thim kim loai
1ong trong ving 2 pha va diéu
chinh qué trinh tdc dong nhiét
dé hinh thanh vat duc. Khi do,
luong pha 1ong tham loc qua
vung hai pha cua hop kim,
theo dinh luat Dasi, tinh theo

cong thuc [1, trang 65]

K
24 ]

o |
16 /

12 / /

)

580 590 600 610 T°C

Hinh 1.7 : Quan h¢ phu thugc cia hé s6
tham vao nhiét do vang 2 pha hop kim
nhom



F

Trong d6: k — hé sd thdm (hinh 1.7 ); F- dién tich tiét dién ngang vat duc; L-

chiéu rong ving hai pha 16n, c6 thé tinh toan theo cong thirc [1, trang 65] :
- Trong giai doan déng dic ban dau (Bi<l)

AT,

L=—t—
TS _Tbm o

(1.2)
- Trong giai doan déng dic cudi cung, sau khi hinh thanh 16p vo rin cua

Vélt dic va Bi>> Tkt (TS- Tbm)I

AT D A
L =—’“(—+—) (1.3)
TS _Tbm 2 2

Trong d6: T=T; —Ts: Tyn va D nhiét do bé mit va chiéu day vat duc; o — hé

s6 dan nhiét tir bé mat vat duc.
Ap luc bén ngoai sé gdy ra cac anh hwong sau:

1. Nang cao h¢ s6 dan nhiét cua kim loai long va h¢ sb trao ddi nhiét gitra
vat duc va khuon.

2. Lam giam kich thudc cia mam két tinh t6i han va nang cao sb luong tim
mam két tinh .

3. Giam d0 hat trung binh cua kim loai, giam tinh khong dong nhit cac
nhanh cay .

4. Giam hé s6 khuéch tan va giam toc do khuéch tan twong d6i cua tap chit .

5. Lam tdt diéu kién loc thAm cua vung 2 pha, do do cu trac kim loai s& dic
chic hon.

6. Giam nhiét do bat dau co ngudi va gidm do co ngoét cua hgp kim

trong khoang két tinh c¢6 hiéu qua .



7. Giam khuynh hudng ntt néng cia kim loai .

3. Thuay dong hoc qua trinh dién day khuon.

a. Nguyén tic.

Trong duc ap luc cao, giai doan dién ddy khudn duoc tinh bit dau tai thoi
diém gia toc clia pittdong bang 0 va pittong dit trong trang thai chuyén dong 6n dinh
vi khi d6 dong kim loai s& bi phén tan, khi khi va khong khi trong hdc khuon s& bi
ngap trong hop kim 1ong. Khi toc do va ap luc cia dong nap 6n dinh sau khi di qua
ranh dan, dong kim loai s& bao toan duoc hinh ddng cia minh. Nguyén tdc bdo todn
hinh dang ciia dong nap la co so thiy déng hoc cia qud trinh dién day khudén trong
duc ap luc

Khi kim loai 16ng chuyén dong 6n dinh, dong kim loai long van dé bi nhiéu
lai va n6 s& mat di hinh dang 6n dinh ctia minh. Mot trong nhitg nguyén nhan lam
nhiéu loan dong chay 1a (mg suét trong va strc cing bé mat 1am suat hién song dao
dong ngang trong dong chay. Chiéu dai budc song cua dao dong ngang tinh theo
cong thtrc 2.1 [1, trang 67] .

L=2Cv3+25p (1.4)
Trong do: C- 12 hing s6 phu thudc d6 nhét kim loai
v- tbc do dong nap (m/s).
d- chiéu day ranh dan (m).
p- khéi lwong riéng kim loai long (kg/m”).

Khi téc do dong nap trén 50 (m/s) dong chay s& khong lién tuc do khudn
thong khi kém, ap luc trong khudn ting 1én va xuat hién dao dong hinh Sin theo
chiéu doc ctia dong chay. Chiéu dai giéi han ctiia dong chay chi vao khoang 100-200
lan chiéu day ranh dan 1a thich hop.

Viéc gian doan dong nap ciling c6 thé xay ra khi xuat hién hién t wong xam

thuc trong kénh ctia hé thong rot do sy giam ap.
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Tir phuong trinh Becnuli, c6 thé miéu ta dong chay 6n dinh viéc cho dong
chay trong 2 kénh ndi tiép c6 téc d6 v, va v,; ap sudt p,p, tuong Gng. Néu p, =0 thi

V2 =Vmax Xac dinh theo cong thuc [1, trang 68, 2.2]

2
Vmax = ;pl +vl (1'5)

Gia tri tc d0 Viax vOi hop kim nhom co thé dat 200 (m/s). Véi toe do do,
cac tia cia dong kim loai phan tan gy ra hién twong an mon bé mit kénh dan . Dé
ngan ngtra hién twong xam thuc, ngudi ta ding hé thdng rot thu hep co chuyén tiép
déu dan tir phan day sang phin mong ma khong dwoc phép giam ap luc dong chay
xubng 0.

a. Va ddp cua dong nap lén thanh khuon.

Ap suét thay dong p cua dong chay 1én thanh khuén duoc xac dinh tir dong
chay dbi xing [1, trang 68, 2.3]

p=pv>(l-cosa) (1.6)

Trong dé: o - goc nghiéng thanh khuén (hic rudt) so véi hudng chuyén
dong ctia dong chay.

Ap sudt p cang 16n, chit lvong bé mit cua vat dic cang tot. Tir phuong
trinh trén théy r0, gia tri ap luc p trude hét phu thude vao tdc do v, nhung toc do v
cang 16n, khuon bi xam thyc cang manh. Boi vay, phai chon hudng cua dong nap
khi va dap véi khudn sao cho goc o 1a nho nhét.

Thi du, khi dac k&m c6 khdi lwong riéng 700 Kg/m”’; tbe d6 dong 1a 40 m/s,
goc nghiéng o = 45°, ap luc s& 1a p = 7000*407*(1-cos 45°) = 3,5Mpa. Khi khudn
phing, a = 90", thi ap luc p = 11Mpa, gin 3 lan 16n hon.

Khi va dap vao thanh khudn, dong kim loai sé bi bién dang, thdm chi con bi
v& vun thanh cac hat nho. Dé han ché hién tuong nay va dé dam bao hé théng chéy
tﬁng trong h¢ théng rot, tde dd d ong nap khong dugc vugt qua mot gia tri téi han vy,
_duoc xac dinh theo cong thuc [1, trang 68, 2.4]

Rewv

vth Zm (17)
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Trong do: v -d6 nhot dong hoc
Re - tiéu chuén Reynold
8 va— chiéu day thanh vat dac
8 - chiéu day rinh dan.
Trong cong thic (2.4), gia tri Re nho nhit la 2300, 16n nhit 20000 ddi véi
dong chay doc theo mit phang vo cung tron.
Gia tri tbec @6 toi han ddi v6i hop kim rot ¢ trang thai 1ong b inh thudng
khong vuot qua 2 - 5 m/s.
Gia tri toc d6 toi han tinh theo cong thirc (1.7) cho vat duc ddy 5mm, rianh
day 3mm ctia mot s6 hop kim cho trén bang 1.1

Bing 1.1. Téc dd t6i han ciia mdt s6 hop kim theo cong thire 1.1

Hop kim T,C V,10°m?/s Vg, /s
Hop kim kém 450 0.42 0.45
395 1.90 2.36
Hop kim nhom 650 0.51 0.55
AJI2(AK12) 585 2.23 2.67
Hop kim nhom 650 0.48 0.57
AJI7-4(AlCu4) 580 3.35 4.57

Khi téc d6 dong nap vuot qua téc do gidi han, dong cha trong kénh s& 1a
dong chay rdi, cac thi nghiém da chi ra, khi ti 1 chidu day cia vat dic & g, chiéu
day ranh dan § c6 quan hé nhu sau:

8 ya/ & < 1/4 thi dong chay rdi xuét hién o khoang téc d6 0.3-10 m/s;
8 yo/ 8> 1/4 thi dong chay réi xuit hién o khoang toc do 0.5-20 m/s.

Néu chon gia tri can trén, dong chay s& 1a dong chay réi va do chinh 1a
nguyén nhan cua cac khuyét tat vat dic nhu: ngam khi, xdp. Béi vay, khong nén
thiét ké hé thong rét dé cho dong chay trong giai doan dién day khudn ban dau lai 1a

dong chay roi.
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Tai nhitng chd va dap cia kim loai véi hdc khudn, vat dic sé c6 chat luong
tuyét hao néu tao dugc mot ché do chuyén dong phan tan, & d6 mai tr uong phan
tan 1a khi trong héc khuodn, pha phan tan va la céc giot kim loai vua bén ra khoi
thanh khuén. Khi hén hop cua cac giot kim loai va chat khi dién ddy toan bo thé
tich ctia hdc khudn, & d6 dang c6 dong nap chay qua thi cac tia phun cang ngay
cang bio hoa kim loai 16ng, qua trinh nay lién tuc cho dén khi khong hinh thanh
dugc moi truong phan tdn nira. Trong moi truong luc do, cac bot khi bi v& vun
thanh cac hat nho 1i ti va khong c6 anh huong gi dén chat luong vat duc.

Moi truong phan tan sé xuét hién khi toc do d ong nap vuogt qua mot tdc do
té1 han thir 2, tinh theo cong thire thuc nghi¢m:

Vi =Cv”’{86—} (1.8)

Trong dé: C,m,n 1a nhitng hé sb thuc nghiém (bang 1.7)

Bing 1.2. Cac hing s6 thuc nghiém ciia cong thire 1.8

Hop kim C M n
Chi antimon 32 0.35 0.4
Kém 59 0.42 0.54
Nhém 82 0.4 0.61
Magie 75 0.52 0.65
Pong thau 71 0.53 0.68

b. Dién day héc khuédn:

Vit duc co chidu dai thanh ddng déu ( 14 t6 hop cac mit phang vudng goc
v6i nhau ) déu dugc dién day theo nguyén 1y dong phan tan bit dau tir chd dong nap

va dap v6i chudng ngai vat (hinh 1.8).
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Hinh 1.8 . So dé phan tin dong trong héc khuén.

Pay 1a diém khac biét ciia duc ap luc so v6i dic thong thudng. Nung so bd
khuon s& han ché duoc viéc hinh thanh sém mét 16p vo dong dic, dong thoi tao
diéu kién loai bé mot phan khi qua hé théng thoat h oi va qua mat phan khuén. Tai
thoi diém kim loai dién day khuon, khoang 3 0% lwong khi van con nam trong kim
loai 10ng dudi dang phan tan rai rac déu trén tiét dién ngang vat duc. Tc do dong
nap cang 16n, giot kim loai phan tdn cang min va kich thudc bot khi cang min. Khi
tbc d6 dong nap trén 100 (m/s), @6 min cua khi nho dén mirc khong thé phan biét
dugc ngay ca khi ddnh bong bé mit.

Pa s vat duc déu c6 hinh dang phirc tap hon so véi cau hinh di trinh bay
trén, thi du, vau 161, gan tang cimg, chuyén tiép thanh day, mong... Nhitng yéu té
trén déu 1am giam tdc d6 dien dﬁy vat duc, va bdi vay, trong khuon rat it khi co ché
d6 chuyén dong phan tan. Thong thuong trong khudn co ché do dién day hdn hop
ctia dong phan tan va dong day. Giai doan thir nhat, (mg véi thoi gian dién day hoc
khudn co chiéu day thanh déu nhau, dong phan tan duoc duy tri. Giai doan thir 2,
g v6i thoi diém dién day ca thanh mong lan thanh day , tbc do dong giam di, ché
d6 1a chay rdi nhung dong 1a lién tuc.

Dong phan tan tao thanh trong khoang 5.107s ké tir khi bt diu nap kim
loai 16ng vao khudn trong phéan vat dac mong, va chuyén thanh dong chay rdi sau

17.107s. Tai thoi diém két thuc qué trinh dién diy, cac loai khi phén tan rat déu va
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min trén toan bd tiét dién vat dac. O phan vau 16i hodc th anh day, s& c6 mot hoic

vai & khi kich thudc 16n (hinh 1.9).

27 54 67 75 400107 (5)

Hinh 1.9: So do dién ddy khuén 6 ché dp dong phén

c. Diéu kién thity déng hoc cia qud trinh thodt khi.

Khi kim loai chay theo dong lién tuc tir rinh dan vao hdc khudn, cac chét khi
bj dén vé phan cudi cung ctia hc khudn, & d6 cac ranh thoat hoi va cac vau 16i. Khi
kim loai dién day ddy khuon bang dong phan tan, cac chat khi bi dén kéo theo
huoéng vé ranh dan. Boi vay, ranh thoat hoi phai duoc bd tri trén toan bd mit phan
khuon. Tdc do chay cua dong khi trong diéu kién doan nhiét xac dinh theo cong

thirc:

v, :\/2g.RTL1(1—Bk"_1J (1.9)

Trong do:
k - chi sb doan nhiét, voi khong khi k = 1.4;
R - hing s6 chat khi;
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B — hé s6 khong thir nguyén, tinh bang ty sé ctia ap luc moi
truong va ap luc khi trong khuon.
Luong khi g chdy qua cac kénh thoat hoi co téng dién tich Zf s€ phu thude
vao ché d6 chay. Véi dong chay c6 ap suét khi py nho hon ap suét gidi han 0.19

Mpa (p<0.19 Mpa) thi:

g, =0.12(3 £ )2 BI;_BW (1.10)

Khi 4p suét p, > 0.19 Mpa:

qk=o.4(zf)j’i (1.11)

T,

Déi ap cua khi py trong cac cong thirc (1.10) va (1.11) khong phai 1a hing sb,
n6 ting dan trong qua trinh dién day, boi vay khi tinh toan p, s& ldy gia tri trung

binh trong suat thoi gian dién day khuén.

d. Chan khong hoa
Khi ché tao vat dtc c6 d6 kin khit va do bén cao, c6 thé 1am giam rd Xép
bang cach tao chan khong trong hdc khudn. Chan khong con co tac dung 1am giam
trg luc thiy luc trong khuon. Piéu d6 cho phép ché tao dugc vat duc c¢6 chiéu day
nho hon 1mm. Gia tri ap suat du trong khudn py phu thudc vao chiéu day thanh vat

duc

Oyq ;M 2.5 2.0 1.5 1.0 0.6
P4,10%, Mpa 15-18 12-16 10-15 9-12 7-10

Riéng dbi v6i k&m ap suat du nén 1ay 16n hon 30.14™ MPa.
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Viéc tinh toan hé théng chan khong duoc thuc hién Xuét phat tur diéu kién
dong chay doan nhiét. dién tich thiét dién ngang f cua ranh hat chan khong tinh
theo cong thirc:

f., =0.0045 M (1.12)
T, (P = P
Trong dé:  XV\ — thé tich khi can loai khoi budng ép, k énh dan , hoc
khuén, m’;
1o — chiéu dai kénh din chan khong, m;
T ¢ — nhiét @6 moi truong, °C;
Pb— ap sudt trong binh chira,MPa;
t.c — khoang thoi gian tao chan khong, s.
Thé tich binh chira can thiét:
n.DCZ,(Lck Dot
Vb:(ZVk+T]p—b (1.13)
Trong d6: Dava Ly dudng kinh va chiéu dai cta dng tir budng chan khong t6i

binh chira, m.

4. Khuon duc ap luc cao.

Khuén ép trong may dtic ap luc cao kiéu budng ép ngudi nam ngang (hinh
1.10) bao gém hai nira khuon, nira khudén c6 dinh 2 hay con goi 1a nira khuon tinh
va ntra khuén dong 16. Sau khi vat dac da két tinh, hai nra khudn tach roi khoi
nhau, vat dic rat dé roi khoi nira khudn dong nhung van bam chit 1y nira khuon
tinh. Béi vay, can thiét ké dé ruot 8 nim & ntra khuédn dong. HE théng rot bao gém
buodng ép r; kénh dan E va rinh dan D. Vit dic duoc téng khoi khuén tinh nho cac
chdt day gan trén tdm day sd 13. Dé nang cao tudi bén cua khudn va ting tée do

nguoi, trén cac tam 20 va 21 con duogc thiét ké cac hé thong 1am ngudi bang nudc.
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Hinh 1.10. Két cdu bé khuén diic kim logi .

Vit lidu ché tao khuon, rudt va cac chot day thuong phai co do bén, chiu ma sat
mai mon, dan nhiét tét... Théa mén cac tinh chat trén nguoi ta hay s dung cac loai
thép hop kim nhu: 4CrSW2PPb, SHD61 hodc 3Cr2W8b cho dic nhom, magié va
dong thau, dung thép 5CrMnNi dé dac hop kim k&m. Khuén va cac chi tiét cua
khuén déu phai nhiét luyén rat phurc tap dé nang cao tinh ndng lam vi¢c, nhirng bé
mit 1am viéc cAn phai mai nhin, danh bong va ma Crom, phu Niken.... Ciing c6 thé
dung cdc cong nghé khac nhu nhu¢m mau, anot héa hodc photphat hoa bé mat
khuon.

5. Thiét bi dac ap luc cao.

a. May duac ap lyc cao:
Trong cac may dic ap luc cao, loai may nao ciing bao gom hai bo phan
thuy luc, mot b phan dong mé, mdt by phan ép kim loai long. B§ phan dong mo
khuén goi 14 co cau khoa khudn, bo phan ép hay con goi la co céu ép. Hau hét cic

may déu co co cau khoa khuodn kiéu nam ngang. Co cau ép cé thé 1a ép thang dung
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hodc ép nam ngang, phi thudc cach b tri phong ép. Dan dong cho cac co ciu nay
1a bom thay Iuc kéu pittdng hodc bom kiéu canh. Bom thuy luc c6 thé lap truc tiép

trén may hodc b tri doc lap

Khuén ¢6 dinh
Tam khudn

Ao khuén
Long khuén

Khuén di dong

Kim dﬁ"}'<

Xylanh €p

hS

Céng—— |

T

Piston

Hinh 1.11. Mé hinh khuén dic dp lwc nam ngang.

Chét long cong tac trong may duc ap luc thuong 1a dau khoang vat hodc huyén
phu dau — nudc hodc dau khac. Dau khoang vat c¢6 tinh boi tr on va chéng dn mon
t6t, tinh chat 1am viéc kha 6n dinh, gia thanh thap cho nén dugc sy dung kha pho
bién. Nhuoc diém cua dau khoang vat 1a d& chay, 1am 6 nhiém mai truong va dat

hon nhil tvong dau — nuéc.
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Hinh 1.12. May diic dp luc buong ép ngudi nam ngang

Dé tiét kiém chat 16ng cong tac 1am viéc trong diéu kién 4p suét cao, trén
méy ngudi ta thuong lap thém binh chtra chuyén dung. Binh chira chiu ap luc cao,
c6 16p dém khi cho nén chi can su dung bom hodc dong co dién c6 cong suét nho
cling da dam bao duoc 4p luc 1am viéc.

Trong san xuat hién nay, mdy duc ap luc cao d wgc san xuét theo hai kiéu
chinh: méay ép budng ép néng va may ép budng ép ngudi. Trong s6 cac loai may
budng ép nong thi kiéu budng ép néng dang thing dimg dugc sir dung rong rii hon
ca

May diic budng ép ngudi lai dugc chia ra thanh kiéu nim ngang, kiéu ép
thang dimg tir dudi 1én , kiéu ép thang dimg tir trén xudng. DPic ap luc trong budng
ép nguoi kicu thang dudng, ép tir trén xudng (hinh 1.13a), co thé coi 1a phuwong
phép ép tryc tiép. Nguyén 1y 1am viéc mé ta nhu sau: Khi pittong 1 di 1én, kim lo ai
long duoc nap vao budng ép nhung s& déng dic ngay tai chd thit dong 2 ma khong
thé di vao hdc khuon duoc. Khi Pittong 1 di xudng, dudi tac dung cua ap luc cao,

phan kim loai da dong dic tai chd that dong 2 sé& bi day xudng dudi va kim loai long
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dién day hdc khudn trong khudn duc 3. Phwong phéap ép nay phu hop véi duc kém,

magié va nhom.

¢

Hinh 1.13. Mt sé kiéu ép buong ngudi

Co céu duc ap luc trong budng ép ngudi kiéu thang ding, ép tir d u6i 1én
dugc mo ta nhu trén hinh 1.13b, budng ép bé tri & nira khudn dudi. Khi pittong 1 di
xudng, kim loai long dwgc nap vao budng ép. Khi pittong di 1én va vuot qua 15 nap,
qua trinh dién day va ép khudn bat dau xay ra va duy tri cho dén khi vat dic dong
dic hoan toan. Uu nhugc diém cua phwong phap nay 1a viéc st dung mit phan
khudén nam ngang .Khi nhac nira khuén 3, vat diic van kh 6ng roi xudng. Phai sir
dung hé thong can diy dé téng vat dic ra khoi khuon. Ph wong phap ndy dwoc mo ta
trén hinh 1.13c. Nguyén 1y 1am viéc nhu sau : Ban dau, chay d& 2 ndm ¢ vi tri cao
nhat, kim loai long rét vao budng ép. Pittong 1 cing v6i chay d& di xudng dong thoi
tao lyc ép 1én kim loai long, kim loai dién day hoc khuon d uéi tac dung ap luc ctia

pittong 1. Thuc chat day 1a phuong phap ép trén xudng.

Puc ap lyc trong budng ép ngudi nim ngang, mat phan khuon thiang ding

(hinh 1.13d). Pa sb cac may dic hién dai déu duoc thiét ké theo nguyén tic nay.



-21 -

Nguyén 1y hoat dong nhu sau: Pittong 1 dich sang phdi, ngoai 16 rét, rot kim loai
vao xilanh ép 2. Pittong 1 dich chuyén sang phia trai, ddy kim loai long v ao hdc

khudn va duy tri &p luc ép cho dén khi kim loai dong ddc hoan toan.

6. Khuvét tat duc va cac bién phap phong ngtra.

Mot trong nhiing thong sé danh gia chit 1 uwong vat duc trong cong nghé duc
ap luc cao l1a do chinh xac cua vat duc. Bo chinh xac cua vat duc phu thudc tr ude
hét vao do 6n dinh khe ho gitlra hai ntra khuén ma khe hé nay lai phu thudc vao do
6n dinh ciia co ciu ép va co cdu hoa khudn. D6 mon cia céc chi tiét may duc ciing
nhu viéc van hanh va diéu khién may c6 hop 1y hay khong ciing 1a cac yéu té anh

hudng dén do chinh x4c cua vat duc.

Ciing giéng nhu cac phuong phap duc khac, vat dic trong cong nghé dac ap
luc cao ciing co cac khuyét tat dic. Trong sd cac khuyét tat d6 phai ké dén dang
khuyét tat bé mat va rd x0p trong vat duc. C6 thé tom tat cac dang khuyét tat v a

bién phap ngadn ngura trong bang 1.3.

Dang khuyét tat | Nguyén nhan Bién phap phong ngtra

Khong lién Ong kim loai hodc dong khi | Tang tdc do dong nap va ap luc
trong khuon chay d6i khang. | ép; giam thoi gian dién day;
thay d6i vi tri din kim loai va

vat dac dé khtr ap luc ddi khang.

Khoéng dﬁy Kim loai ngudi va dong dac | Tang nhiét do rot, tdc do nap va
qua som; ap luc khi trong tbe o ¢p; Pat thém mang loc
khuén qua 16n. Thiéu kim | khi & chd vat dtc day; ting
loai long. dung tich gau dinh lugng va

budng ép.

Vét nirt nong Qua nhiét kim loai; cau trac | Gidm nhiét d¢ rét hodc nang cao
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kim loai khong déu. nhi¢t d§ khuon; khur oxy va

khudy kim loai trudc khi rot.

Vét nit xuyén Ung suét do ngudi khong Thay d6i két cau vat dic; ting
sudt déu; 16 xp 16n 1am giam d6 | dién tich ranh hoi; ting thoi
bén ¢ trang thai nong; tong gian dién day khuon; thay do6i

vat diic khong déu. két cau téng vat dic.

Bé mat 16i 1dm Tbc d6 dong qua nho; tro lyc | Tang toc do dong va toc do ép;

khong déu thuy lyc trong khuon qué thay d6i két cau vat duc, ting
lom. ranh thoat hoi.
RO co Chiéu day thanh vat dic Diéu chinh chiéu day vat duc;

khong déu; hop kim co quéa | ting dién tich ranh dén, luc ép

nhiéu. khuén. Giam nhiét do rot, thay

d6i hop kim duc.

Bing 1.3: Khuyét tgt vat diic

7. Linh vuc ing dung duc ap luc cao.

Vat liéu ung dung cho duc ap luc:

V& co ban, duc ap luc cao ap dung chil yéu d& san xuat nhitng vét dic bang hop
kim nhém, magie, k&m va dong. Ciing c6 thé dung cong nghé dic ap luc cao dé dic
thép hodc gang nhung rat it vi nhiét d6 néng chay va ty trong ciia gang va thép rat
16n.

Do kim loai dién diy khuon va két tinh trong trang thai ap luc nén phuong
phap duc nay rat nhiéu wu viét .Nhitng wu diém co ban nay: dic dugc vat duc thanh
rat mong (0,5 mm), do chinh xac, chat 1 wgng vat diic rat tot, ning suét lao dong cao.

Trong qua trinh thiét ké chi tiét duc, hai diéu can luu ¥ 1a chiéu day thanh va
tinh déng déu cua thanh vat dac. Viéc lya chon chiéu day thanh va kich thuéc 16

trén thanh vat duc c¢6 tinh quyét dinh dén co tinh va khuyét tat sinh ra trong qua
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trinh duc. Cac s lidu vé chiéu day va kich thuéc 16 duc c¢6 thé tham khao trén bang

1.4.

Bing 1.4. Chiéu day cho phép ciia thanh vat dic ,mm

Dién tich thanh vat dac .cm’

Dudi 25 25-100 100-250 250-500 Trén 500
Kém 0,5 0.8 1.0 1.2 1.8
Magie 0.7 1.0 1.5 2.0 3.0
Nhom 0.8 1.2 1.6 2.2 3.0
Pong thau | 1.5 2.5 3.0 3.0 -

Bdng 1.5. Kich thuwée 10 dic trén thanh vat dic,mm.

Pudng kinh 16 nho nhat.mm | Chiéu sau cuc dai .mm

Kha nang Nén dung Lo cut Lo thong
Kém 1.0 1.5 6d 12d
Magie 1.5 2.0 5d 10d
Nhom 1.5 2.0 4d &d
Pong thau | 2.5 3.0 3d 6d
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CHUONG 2

TONG QUAN VE CONG NGHE C AD/CAM/CNC
VA UNG DUNG.

I. TONG QUAN VE CONG NGHE CAD\CAM \CNC.

1. Céc chirc ning co ban cua hé thong CAD\CAM.

Chung ta d3 biét CAD xuat hién vao nim 1960, véi cong dung 1a cong cu vé
(Drafting Tool). Boi vay, né dugc goi 1a “cay but chi dién t&” (Electronic Pencil).
Cho dén nhimg nim 80 cua thé ky trude, v& van 1a chirc ning co ban cua cac phan
mém CAD. Céc cong cu v& khong ngimg d ugc cai tién, dugc bod sung thém céc tién
ich, khién cho cong cu v& duoc tién hanh nhanh chéng hon, chinh xac hon va gitp
cho viéc quan 1y, trao doi tai liéu thiét ké dugc dé dang hon. Vi chirc ning vé thi
theo tén goi ban ddu, CAD chi 14 cong cu trg gitip v& trén may tinh (Computer Aide

Drafting).
Theo thoi gian, CAD duoc phat trién theo 2 hudng:

- Mot mat, CAD duoc tich hop nhiéu chue nang mai. Voi cac tinh nang dd hoa
dic trung ctia minh, CAD tré thanh moi trudng phat trién cac cong cu tinh toan,
phan tich, san xuét (nhu tinh todn dong hoc, dong luc hoc co cdu, tinh toan khi
dong, nhiét, tr; 1ap trinh cho may CNC, quan 1y cong nghé,...). No6i cach khac,
CAD ngay cang dugc tich hop nhitng chirc ndng méi. Nho cac chic ndng n ay ma
CAD di tré thanh cong cu tuyét voi khong chi cho cac nha thiét ké ma ca cic nha
kinh doanh, quan ly, nghé thuat, quan su,...Gi61 k¥ thudt ng ay nay da quen voi cac
thuat nglt CAE (Computer Aided Engineering), CAM (Computer Aided

Manufacturing). Tuy c6 chtic nang rat khac nhau, cic pham mém CAE va CAM c6
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dac diém chung 1a dwgc phat trién trong mdi trudng do hoa cia CAD hodc sir dung
truc tiép dit liéu dd hoa ctia CAD. Mot cach tu nhi én, nhiéu hé CAD, nhu CATIA
(cua IBM), Pro/Engineer (cua PTC), Cimatron (cua Cimatron), d a tich hop trong
nhiéu chire ning cia CAM va CAE. Chung thuc sy d3 trd thanh cac phdm mém

CAD/CAM/CAE.

- Mit khac, mot sb hang san Xuét phém mém CAD khac, nhu Autodesk,
SolidWorks Corp (v6i pham mém SolidWorks),... tao ra méi truong mé, cho phép
va khuyén khich tit ca cac nha phat trién st dung dit liéu va cong cu diéu hanh cua
CAD, dé tao ra cac phan mém CAM va CAE khéac. Chién luoc hop tac trén co s&
chuyén mon ho4 d6 cho phép tao ra cic san pham phan mém chat luong cao, gia

thanh ha va giai phong cho khach hanh khoi sy 1€ thudc vao mot vai hé nhét dinh.

Du bang cach nao thi cac chirc ning CAM va CAE ciing dugc phat trién trén
nén CAD. Néu khong phan biét cac chic ning CAD, CAM, CAE do h dng phan
mém nao tao ra (d6i voi ngudi dung thi didu dé khong quan trong) thi co thé quan
niém noéi cac phém mém CAD hién dai d3 duoc tich hop thém cac chuc nang CAM

va CAE. Phan sau day giai thich rd hon cac chtrc ning ciia CAD hién dai.
a. Chirc nang moé hinh hoa.

Céc h¢ thong CAD hién dai cho phép ching ta md hinh hoa hinh hoc mot

céch chi tiét va hién thuc
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Hinh 2.1: Xdy dung mé hinh chdn vit khi ga dat lén ban may

Béan v€ dung 1a ngdn ngir giao ti€p ciia nguodi ky su, nhung né chira cac hinh
chi€u, hinh cat, kich thudc, cac chu gidi véi nhitng quy wdc ma chi nguoi ky su moi

hiéu dugc va chi dung dé cho con nguoi luu trir hoac trao doi thong tin vi nhau.

4
-V b AN 1Y

Ban v& 1a mot tai liéu “chét”. Con v6i mé hinh, chung ta co thé “thao”, “lap”, quan
sat” tur cac goc dg, cu ly khac nhau, co thé tra khoi luong, thé tich cua cac chi tiét
hodc cum chi tiét; c6 thé “van hanh” no dé khao sat dong hoc. Quan sat trén hinh
2.1 do kich thuéc cta ban may c6 han nén can phai tinh toan moé phong viéc ga lip
khéi chan vit va do ga dam bao cho dao c6 thé quét hét bién dang chan vit. Sau do
c6 thé xay dung ban v& lip mot cach d& dang. Va hon thé nira gitta mé hinh va cac
ban vé& duogc tao tir nd cd mdi quan h¢ véi nhau: moi chinh stra trong mé h inh s&
dugc cap nhat vao ban v€ va nguoc lai. Duéi day 1a mot ung dung khéc cua md

hinh hoéa hinh hoc
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Hinh 2.2: Mo phong quad trinh gia cong.

Mo hinh héa hinh hoc khong chi dimg lai & mot chi tiét hay cum chi tiét ma
ching ta hoan toan c6 kha nang xay dung dugc mo hinh cua cd mdt may cong cu,
d6 ga, va thuc hién qua trinh mé phong qua trinh gia cong trén mé hinh thyc té ao.
Trong qué trinh md phong chiing ta ¢6 thé thu thap dwoc cac hién twong c6 thé gip
& thyc té va dua ra phuong an giai quyét. Hinh 2.2 mo phong qua trinh gia cong chi
tiét sir dung trung tAm gia cong cua hang Decken Maho. Trong qué trinh m 6 phong
chung ta khong chi quan sat dugc duong chay dao, thoi gian gia cong va con phat

hién dao an lem ca dd ga tir 46 dwa ra phuong an diéu chinh hop 1y.
b. Chirc nang vé CAD

Tao ban v& k¥ thuat van 1a chirc ning khong thé thiéu duoc cia CAD. Céc phan

mém CAD hién dai c6 2 cong cu gilp tao ra cac ban v& k¥ thuat.
+ Dung chirc ning Sketch

Sketcher 1a cong cu phac thdo, c6 nhiém vu chinh tao ra cac Profile 2D hodc 3D

dé tir d6 hinh thanh cac mé hinh vat duc (Solid) hodc bé mat (Surface). Tuy nhién,
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do ké thira dugc cac cong cu vé& cia CAD truyén thdng, lai duge bd xung thém cong
cu tham sd hoa, Sketcher ctia CAD hién dai tro th anh cong cu v€ manh va linh hoat
dé tao ra cac ban v& k¥ thuat. Nguoi ta thuong ding Sketcher dé tao cac ban vé don

gian.
+ Tao ban vé tir mé hinh

Trong CAD hién dai, ban v€ 1a su biéu hién béng ngon nglr k¥ thuat cua moé hinh.
Vi vay, cach thong thuong nhét dé tao ban v& 12 xuit truc tiép céc hinh chiéu, hinh
cit tir md hinh. Vi vay, ngoai cach goi thong thudng (Draw) ban v& con c6 tén khac
1a “Lay Out”. Tir mot md hinh c6 thé tao nhanh chéng tir mot hay nhiéu ban vé.
Gitra m6 hinh va cac ban v& duoc tao tir d6 ¢6 méi lién hé qua lai. Mdi thay doi tir

mo hinh s€ dugc cap nhat sang ban v€ va nguoc lai.

Hinh 2.3: Tao bdn vé tir mé hinh.
c. Chirc nang phan tich CAE.

Do 1a chic nang tinh toan dong hoc, dong luc hoc, nhiét, ng suit, bién
dang,...clia cac chi tiét, co cau, thiét bi va hé thong. Cac cong cu tinh toan, phan

tich trén xuét hién doc lap v6i CAD, nhung da dugce tich hop vao CAD dé tan dung
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kha niang d6 hoa k¥ thut ngay cang manh cua né. Su tich hgp céc
chtc nang phan tich vao CAD lam xuat hién mét thudt ngit méoi: CAE ( Computer

Aided Engineering).

hode| neme: futor

Study name; Sampiel

Piot type: Stafic nodal stress Piotl
Detormation scabe: 12 0367

von Mises (Nin’2)
1.324e4009

l 121424009
140324000

" 9931 e4008
62024008
772824008
662324008
| 55214008
. 4.41924008

3.3 Bas 008

Hinh 2.4: Ung dung CAE tinh irng sudt cho chi tiét mdy .

Trén hinh 2.4 ta ing dung CAE trong viéc tinh toan tng xuat cho chi tiét may.
Phian mém cho phép ching ta xac dinh duoc ng suét tai tit ca cac vi tri trén chi

tiét. Can ctr vao két qua trén ta co thé diéu chinh kich thude, két cdu cho phu hop.

Phan 16n hé CAD c6 chitc ning tinh todn cac bo truyén ¢ o khi thong dung, nhu
banh rang, xich, dai, cam,... kém theo thu vi¢n chi tiét tiéu chuan, nhu 6 lan, vong
bit, truc, chi tiét kep chat,... ching con c6 thé ndi ghép cac modul chuyén dung,

nhu thiét ké khuon, thiét ké duong ong, thiét ké chi tiét vo mong, ...
d. Churc nang CAM.

CAM xuét hién mét cach doc 14p véi CAD, nham muyc dich riéng 1a tro gitip
lap trinh cho may NC. Xu huodng tich hop CAD/CAM nay sinh tir nhitng nam 70

cta thé ky trudc dé tan dung méi truong dd hoa hap dan cia CAD. Hién nay phan
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16n cac hé CAD hién dai déu co chire nang CAM v a tr¢ thanh cac h¢ CAD/CAM.
Chtrc nang CAM duogc hinh thanh trong CAD theo hai hudng nhu da phan tich &

dau chuong.

- Theo huéng thir nhat, cic nha san xuat phan mém CAD bo xung th ém chirc
ning CAM vao san phim CAD ciia ho dé tao cac phan mém CAD/CAM théng
nhét. P6 1a truong hop clia cdc phan mém Pro/Engineer, Cimatron, CATIA ...

- Theo hudng thtr hai, cic nha chuyén viét phan mém CAM phat trién cac Modul
CAM trén nén cua cac phan mém CAD cua héing khac. Bang cach nay, cic san
pham CAD/CAM ké thira duoc tinh hoa ciia cic hing san xuat hang dau thé gisi
trong ca 2 linh vyc. Vi dy, hang Pathrace da chon céac phﬁn mém CAD duoc uu
chudng nhét thé giéi, nhw Mechanical Desktop, Inventor, Solid Work d & phit trién
phan mém EdgeCAM ciia ho. Két qua 1a sinh ra cac t6 hop CAD/CAM lai
(EdgeCAM for Mechanical Desktop, EdgeCAM for Inventor, EdgeCAM for Solid

Work) t6t hon nhiéu so véi phin mém EdgeCAM chinh gbc cta Pathrace.

Hinh 2.5: Lip trinh gia cong khuén ghé nhura.
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2. Chirc nang co ban cua hé thong diéu khién so.

a. Khai niem vé diéu khién so (NC)

Theo dinh nghia cia Hi¢p Hoi Cong Nghi¢p Dién Tu ( Electronic Industries
Association - EIA), diéu khién s6 (Numerical Control - NC) 14 hé thong trong d6 cac
hoat dong duogc diéu khién truc tiép boi dir lidu s6. Diéu khién s6 14 mot hinh thirc
tu dong hoa bang 1ap trinh, trong d6 may cong cu duoc diéu khién boi chwong trinh
bao gém cac chi thi dugc ma hoa dudi dang ky tu chir, sb va céc ky tu dac biét
khac. Chi thi diéu khién duoc chuyén doi thanh hai dang tin hiéu: tin hiéu xung dién
va tin hiéu dong / ngat (ON/OFF). Tin hiéu xung dién diéu khién toc do dong c o
truyén dong tao nén di chuyén twong ddi giira dao cat va chi tiét gia cong. Tin higu
ON/OFF thyc hién chirc nang chuyén mach, dbi chiéu quay tryc chinh; diéu khién
cac thiét bi phu tro nhu cung cap chit bdi tron va lam ngudi, chon va thay dao va

cac chtrc nang khac nhu dung may kep phoi, nha phdi, ...
¢ Dicu khién so truc tiep.

Gitra nhitng nam 60, cac hang Cincinnati Milacron va General Electric da ching
minh kha ning diéu khién truc tiép may cong cu diéu khién sb tir b én ngoai boi may
tinh thyc hién chirc ning lap trinh truyén chuong trinh, didu khién qua trinh gia

cong. Phuong thirc diéu khién nay goi la “diéu khién so truc ti€p”.

% Diéu khién so bang may tinh
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C6 thé noi, k¥ thuat didu khién sb bang may tinh ( Computer Numerical Control -
CNC) duoc phat trién tir ing dung diéu khién sb truc tiép khi nhirng th anh twu cta
cong nghé vi dién tir, vi xir Iy cho thiét 1ap tryc tiép may tinh trén hé diéu khién may
(Machine Control Unit - MCU) dé diéu khién may NC. Va tir d6, hinh thanh
phuong thirc diéu khién va thé hé may diéu khién sé bang may tinh (mdy CNC). Do
d6 c6 thé dinh nghia CNC 1a hé théng NC sir dung may tinh thiét 1ap truc tiép trén
hé didu khién may va

duoc diéu khién bai cac

N . - R n Phong thi€t k&€ - CAD / CAE Phong céng nghé - CAM / NC
chi thi luu trir trén bd ”_J it
. S |-
nhé méy tinh dé thyc g =8— e
. oo HE “___5;,
hién mot phan hodc I
toan bd cac chirc ning B I . r'

Ib-h =

NC/ CNC| Md}' tinh :h|5|

DN(_,

diéu khién so.

% Dicu khién so phan

phdi.
e
- ) A E"':'i ——
Diac trung cua dic€u el |
NC/ CNC
khién CNC la kha ning €]
thuc hién luu trit dong . ) e . ’
Xudng may Xuwong may

thoi nhiéu chuong trinh Hinh 2.6 : Didu khién sé phin phéi.

trén by nhd, cho phép

van hanh may CNC khong phu thudc vao may tinh chu dé thuc hién nhiém vu khac
cta hé théng. Vao nhitng ndm dau cua thap ky 80, kha ning ciia CNC c ung vdi su
phat trién cua khoa hoc may tinh, k§ thuat truyén théng, phan phdi, trong d6 co

mang may tinh dugc st dung dé phdi hop hoat dong ctia nhidu may CNC.

Ngoai chirc ning truyén chuong trinh t6i cac may CNC, hé thdng diéu khién

s6 phan phdi c6 kha niang giam sat va diéu khién toan bo hé théng, nhu hién thi
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thong tin vé trang thai 1am viéc cia hé théng, Xuét thong tin hay chi thi diéu khién,

dieu hanh,...

b. Diéu khién s6 bang may tinh (CNC)
¢ Chu tric hé thong CNC
Hé thong CNC bao gdom 6 thanh phan chinh: chwong trinh gia cong (part
program); thiét bi doc chuong trinh (program input device); hé diéu khién may
(MCU); hé théng chuyén dong (drive system); may cong cu; hé thong phan hoi
(feedback system).

Chuong trinh gia cong bao gém cac chi thi dwgc ma hoa (mi 1énh) dé diéu
khién qua trinh gia cong chi tiét. Hé diéu khién chuyén d6i cac chi thi nay thanh tin
hi€u di¢n kich hoat cac churc nang hoat dong ctia may.

Hé diéu khién may (MCU) thyuc hién chirc ning doc va bién dich mi 1énh diéu
khién va sau d6 xuét cac tin hiéu dién twong Gng. Nhiing tin hiéu diéu khién nay
duoc truyén téi bo khuéch dai servo dé diéu hanh co cau servo (dong co dién hodc
dong co thuy luc). Hoat dong clia co cdu servo cho phép dinh vi tri chinh x4c ban
may hoic truc chinh theo hé thong truyén dong, thong thuong 1a bo truyén vitme —
dai 6c bi. Thiét bi phan hoi (gan trén dai 6c bi) cam bién vi tri, chiéu, toc do dich
chuyén va phan hoi céac tin hi¢u nay vé hé diéu khién méay. Hé diéu khién mdy so
sanh cdc tin hi¢u nay vai tin hiéu tham chiéu cho trudc boi cac ma 1énh diéu khién
va xuét céc tin hiéu tham chiéu cho trudc boi cac ma 1énh didu khién va xudt cac tin
hiéu diéu chinh t&i bo khuéch dai servo cho téi khi dat vi tri yéu cau.

Hé thong truyén dong: thong thuong bao gom bd khuéch dai servo, co cau
servo, bo truyén dai dc — vitme bi va ban trugt. Hé thong nay quyét dinh do chinh
x4c, cong suat ciia may.

<> Kha nang cia CNC
So véi NC (diéu khién boi mach cb dinh), CNC (diéu khién bang phan mém)

c6 nhiéu chure ndng str 1y va diéu khién linh hoat hon:
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- Hién thi chuong trinh va mo phong bang d6 hoa qué trinh gia cong: Man hinh
diéu khién v6i cAu hinh co ban ¢ kha ning hién thi thong tin vé thong s van hanh
nhu vi tri, lugng chay dao, tdc do truc chinh,. .. cling nhu gia tri cac tham s, trong
qué trinh thyc hién chuong trinh. Hé théng dd hoa trén cac hé diéu khién hién dai
con cho phép kha ning quan sat chi tiét, dao cat va mo phong dudng chay dao truc
tiép trong qu4 trinh gia cong.

- Nhap dit liéu: Hau hét cac hé CNC dugc trang bi ban phim véi ddy du cac ky
tu 6 thé nhap dir li¢u béng tay. Ngoai ra, cac thiét bi doc bang va céng RS -232-C
hodc b két néi mach didu khién voi cuong d6 20 mA cho phép nhap chuong trinh
gia cong tir cac thiét bi ngoai vi va xuit chuong trinh vé may tinh dé luu trit trén bo
nhé hoic bang duc 16.

- Luu trr chuong trinh: C6 hai loai by nh¢ dugc st dung cho hé diéu khién :
ROM va RAM. Chuong trinh hé théng dugc luu trit trén ROM va chi c6 thé xo4 bo
boi thiét bi dic biét. Chuong trinh gia cong dugc luu trir trén RAM. Dt liéu trén
RAM c6 thé bi xoa bo khi ngudn dién bi mat, tuy nhién cé thé sir dung pin lam
ngudn duy trir va c6 thé bao toan chuong trinh gia cong ngay ca khi tit hé diéu khién.

- Bién tap chwong trinh: Sau khi nhap chuong trinh tir thiét bi ngoai vi, c6 thé
thay d6i hodc cép nhat chuong trinh nay ngay trén hé diéu khién va luu trit trén
RAM. Chtrc nang nay han ché viéc lam lai bang khac, nhu thuong dugc thuc hién
trén cac may truyén thong.

- Kiém tra chwong trinh: Nhiéu hé diéu khién CNC hién dai duoc trang bi chuc
ning mo phong chuong trinh (hién thi d6 hoa dudng chay dao va céc chirc niang phy
trg dinh nghia trong chuong trinh gia cong) trudce khi gia cong thuc hién trén may.

- Chuan doan 16i: Phan mém chuan doan cai dat trén hé diéu khién gidm sat moi
ché d6 van hanh va chuc nang cua hé théng CNC. Néu chuong trinh do dugc 16i ,
thi du nhu 16i chuong trinh, 16i van hanh hoic 16i trong co ché servo, tin hiéu bao
dong hodc thong bao thich hop s& dugc hién thi trén man hinh.

- Tién ich giao tiép: Hé diéu khién CNC c6 kha ning giao tiép voi cac thiét bi

sit 1y khac nhu méy tinh, hé diéu khién robot va céc thiét bi diéu khién lap trinh
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logic (PLC). Khé néng nay cho phép nhap chuong trinh gia cong tr may tinh chu
hodc mang may tinh, lién két véi thiét bj may tinh trong diéu khién sé phan phdi va
hé théng san xudt linh hoat.

- Quan 1y dit liéu: Do c6 kha ning diéu khién hau hét cac chirc ning hoat dong
ctia hé thdng boi may tinh thiét 1ap trong MCU, hé diéu khién CNC c6 thé quan ly
va cung cap cac thong tin quan trong nhu thoi gian quay truc chinh, thoi gian gia
cong, thoi gian chay may va sé luong chi tiét gia cong cho cac chirc nang phan tich.

- Hé toa do va hé don vi: Phan 16n cac hé diéu khién CNC cho phép st dung ca
hai phuong thirc do toa do tuyét ddi va tuong ddi trén cung mot chuong trinh gia
cong va hau hét cac hé didu khién CNC cho phép str dung ca hai hé don vi inch va
mét.

- Pinh dang ma diéu khién: Phan 16n cac hé diéu khién CNC c6 thé hoat dong
v6i ca hai ma EIA va ASCIL

- Kha nang tinh todn: Ngoai kha nang thuc hién cac phép tinh sb hoc, cac chuc
nang diéu khién (r& nhanh va lap lai), cac ham logic, dinh nghia va thao tac véi cac
bién, cac hé diéu khién CNC déu c6 kha ning 1ap trinh macro. Chtrc ning nay dic
biét hitu ich khi qui trinh gia cong c6 tinh ldp lai nhu phay phang, phay pha, hay qui
dao gia cong dinh nghia boi quan hé toan hoc. Lap trinh macro rut ngan dang keé
chuong trinh gia céng do han ché l3p lai cac ma 1énh cho cac kiéu dudng chay dao
tuong tu.

- Bu trir duong kinh va chiéu dai dao: Chirc ning nay cho phép bién tap
chuong trinh theo kich thudc chi tiét gia cong ma khong can quan tam t&i dudng
kinh va chiéu dai cta dao, do d6 cho phép sir dung ciing mét chuong trinh gia cong
cho céc budc gia cong tho va tinh véi dao kich thude khac nhau.

- N6i suy hinh hoc: Trén cac h¢ NC truyén théng chure nang ngi suy dugc thuc
hién boi mach dién ti, trong khi d6 CNC sur dung kha nang cua bd vi xu ly dé thuc
hién noi suy thong qua phan mém. Phuong phéap ndi suy thong dung nhat trén phan
16n cac hé NC va CNC 1a noi suy duong thang va cung tron. Mot sé hé CNC hién

dai c6 ca chirc nang ndi suy parabol, duong xoan va duong cong bac 3.
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- Chure nang 1ap trinh: Puoc thiét 1ap trén co s¢ vi xur ly, cac hé¢ CNC c6 kha
nang thyc hién churc nang tinh todn, do d6 co thé thuc hién mot sd chuc nang lap
trinh nhu thu phong hinh, tao anh ddi xing, xoay hinh.

- Kha nang hau xu ly: Mot ) hé CNC hién dai c6 kha nang hau xu ly
(postprocessing) dé tiép nhan truc tiép dir liéu vé qui dao chay dao duéi dang ma
nhi phan (Binary Cutter Location -BCL). Vi may c6 bo hau xur ly cai dat trén bo
nhd hé diéu khién, khong can bo hau xir 1y ngoai tuyén. Phuong thirc hau xir 1y nay
dugc thuc hién trong thoi gian thuc (real time) trong qua trinh thyc hién chuong
trinh gia cong va yéu cau dung luong bd nhé nhat dinh ciing nhu cac kha ning xu 1y

logic khac.
% Uu diém ctia CNC

Tt nam 1952 khi may phay NC dau tién dugc phong thi nghiém co cau MIT
gi6i thiéu thanh cong, cho tdi nay k¥ thuat CNC da tao nén cudc cach mang trong
k¥ thuat ché tao, véi nhitng wu diém chinh nhu sau :

- Nang cao ning suét: Nang sudt cia may CNC thuong cao gap 3-4 lan so véi
may truyén thong cung loai; thoi gian chuin bi may, thoi gian ding may va thoi
gian kiém tra it hon.

- B0 chinh xac va d¢ chinh xac 1ap lai cao: P9 chinh xac la sb do su khac biét
gitra vi tri dinh vi dao cit so v6i vi tri yéu cau. Po chinh xéac 1ap lai 1a kha nang cua
may lap lai ¢ chinh xac ctia ching. May CNC véi hé diéu khién vong kin ¢ kha
ning gia cong voi do chinh xac lap lai vé hinh dang ciing nhu kich thudc. Chirc
nang nay cho phép ché tao céac chi tiét lép 1an véi luong vat lidu tiéu hao va thoi
gian gia cong thap nhat.

- Ha gia thanh san xuét: St dung may CNC cho phép giam gi4 thanh gia cong
do tiét kiém dao, d0 ga,...; tang tudi tho dao cat do str dung ché do gia cong tdi vu;
tiét kiém do phé liéu va cong viéc 1am lai it; tiét kiém vé chi phi lao dong do yéu
cau k¥ ning thap va ning suét lao dong cao; tiét kiém do c6 thé tai sir dung chuwong

trinh gia cong; giam toan b thoi giam san xuét; hé sb st dung thiét bi cao thoi gian
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dirmg may it; giam viéc van chuyén phéi liéu bang phuong phap thu cong va nhiing
sai sot do con nguoi gay ra ciing dugc giam nhiéu.

- Giam gia thanh diéu hanh gian tiép: Qua4 trinh gia cong trén may CNC dugc
thuc hién tu dong theo chuwong trinh da 1ap.
II. THUC TRANG VIEC UNG DUNG HE THONG
CAD/CAM/CNC TAI VIET NAM.

1. Khéi quat v& hé thong CAD/CAM/CNC cb mat tai Viét Nam.
S6 hé CAD/CAM c6 mit & Viét Nam co thé dén vai chuc, trong d6 co san phém

clia cac nha cung cap ndi tiéng bac nhét thé gidi. Trong phan nghién ciru ctia em chi
tim hiéu mot s hé dwoc biét dén nhu CATIA, Cimatron, Pro/Engineer,
SolidWorks.

- Pro/Engineer 13 san pham cua PTC (Pramachic Technology Corp). Day la
hang 16n, c6 bé day va doanh thu cao trong thi truong CAD thé gidi. Moi cong viée
vé co khi: thiét ké thong thuong, khudn, phan tir hiru han, ldp rap, CAM (lap trinh
cho may phay téi 5 truc, tién vai truc C, cat day,...) déu co thé thuc hién trén Pro/E
va cac Modul mé rong cia nd. Nhuoc diém 16n nhit cua Pro/E 1a rat kho hoc va
kho str dung. Céc phién ban trude cua Pro/E chay trong Unix. Gan day PTC cho ra
cac phién ban Windows va ké tir phién ban Pro/E 2000i d3 rat c6 ging cai tién giao
dién ngudi dung theo chuan Windows. Cac phién ban Pro/E Wildfire (phién ban
moi mat 12 Pro/Wildfire 4.0 M080) ra doi dd thé hién budc tién dang ghi nhan vé
giao di¢n nguoi dung cia Pro/E. Tuy nhién, ngay ca trong cac phién ban mai cua
Pro/E, kha ning sir Iy tai nguyén con han ché. Cting mot cong viéc, Pro/E doi hoi
cAu hinh phan cimg may tinh may cao va chay khé ning né.

- Catia mdt trong nhitng phdn mém duoc coi 14 manh nhat ddi trong linh vuc
CAD/CAM. Sy tich hop cua rit nhiéu modul khac nhau p huc vu nhiéu linh vyuc san
xudt 12 yéu diém 16n nhat cua phan mém , Cing cac cong cu tao mit da dang, kha

nang thiét ké, tach khuon, gia cong nhanh d3 dua Catia thanh mét su hudng cho cho
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tat ca k§ su CAD/CAM. Nhuoc diém 16n nhat ciia phan mém 1a dao dién cimg
nhic, khi chay ton nhiéu tai nguyén may.

- Cimatron 13 san pham cua hang cung tén (Israel), ¢6 tinh ning va dic diém
tuong tu cua Pro/E. Do 1a phém mém mé hinh hoa 3D manh, dic biét vé thiét ké
khuon mau, mé hinh hoa va gia cong bé mit. Cac phién ban truéc ciia Cimatron
cling rat kho ding. Bat dau tir phién ban 12, giao dién cua Cimatron ciing dugc cai
tién mot cach tich cuc theo chuian Windows.

- SolidWork va AutoDesk 13 hai hing san xuit phan mém ndi tiéng thé gioi,
da som cho ra cac phién ban Windows:

+ SolidWork 14 san phdm cta hing cung tén (SolidWork Corp). Uu
diém 16n nhit ctia n6 1a giao dién rat than thién, cic phan tro gitp day du va gia ca
phai ching. Nhugc diém cua SolidWord 1a chirc nang vé& (Draft) va md hinh hoa bé
mit han ché, khi chay tén nhiéu tiém nang cua may tinh. Phién ban madi nhét cua
hang 1a SolidWork 2008.

+ AutoDesk co 2 san pham thiét ké co khi chuyén dung Ia
Mechanical Desktop (MDT) va Inventor.

Mechanical Desktop (MDT) chay trén nén AutoCad nén moi giao dién twong
tu cua AutoCad, dugc nguoi st dung hoan nghénh khi ho mudn chuyén tr moi
truong CAD truyén théng sang mo hinh hoa 3D.

Inventor chay doc 1ap, stt dung cong nghé tién tién. Ngoai cong nghé tham
s6, huong ddi twgng nhu cic phan mém khac, Inventor 1an dau trinh dién cong nghé
thiét ké thich nghi. Chtrc ning quan 1y theo Project cho phép thiét ké va quan 1y cac
cu lép rap 16n. Giao dién nguoi dung cua Inventor rat hoan chinh, than thién, tién
dung va hép dan. Hé théng thanh cong cu cua Inventor dugc thiét ké gon, thong
minh, cho phép ngudi dung giam thiéu va sb 1an bAm chudt. Bén canh d6 Inventor
c6 hé thong tro gitp kha day du, phuc vu tét cho moi 16p ngudi dung. Ban than
MDT va Inventor 1a phdm mém CAD/CAE chi c6 chirc ning thiét ké thong thudng:
md hinh hod Solid va bé mit, phan tir hitu han, thu vién co khi, tinh cic bd

truyén,. .. Cac chuc nang dac biét khac, nhu khuon, CAM, dugc tich hop tir cac nha
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phat trién tha 3 (MAI). Uu diém 16n nhit ciia cac phdm mém nay 1a dé sur dung,

giao dién ngudi ding than thién. Gia ca cua chung thudc loai thap.

Giao di¢n nguoi dung 1a mot chi tiéu hét st quan trong, vi c6 mdt thuc té 1a
nhiéu nha thiét ké gioi lai khong giéi vé méy tinh. Hon nita, giao dién tot cho phép
tang nang suat thiét ké dén 200%. MDT, Inventor va SolidWork tao ra mdi truong
lam viéc thoai mai cho ngudi ding nhd céc hé théng giao dién nhiéu kénh, tir thanh
va hop cong cu dén menu chuan va gd phim, phim gd tat,... Hé thong nhu vay dap

g t6t cho ca ngudi dung chuyén va khong chuyén.

2. Khai quat vé hé thdng CAD/CAM/CNC phd bién tai Viét Nam:

Nhu véy ta dd di tong quan vé cac hé thing CAD/CAM c6 mit tai Viét Nam,
day chua phai 1a danh sach hoan thién nhung ciing thé hién khé 15 su da dang cua
hé thong. Su da dang va phat trién sau rong cua cac hé théng CAD/CAM tai cac co
s& san xudt tai nudc ta dd hd trg manh m& cho cac hé thong may diéu khién sb
CNC. Céc co s& san xuat di va dang trang bi cho minh nhiing trung tim gia céng vi
nhimng vu viét cua nd. Tuy vay mot thuc trang chung d6 1a gia thanh cta cac phan
mén CAD/CAM va hé théng may gia cong diéu khién sé thudng co chi phi rat cao,
nén cic co s san xuat chi thuong nhap vé nhitng hé théng may da qua st dung.
Nhitng may nay thuong khong di chirc ning, gay sai s6, va khong thé dat nang suat

yéu cau.
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CHUONG 3
THIET KE VA CHE TAO BQ KHUON PUC AP
LUC CHO CHI TIET PUOI MANG CA.

I. TIM HIEU VA KIEM TRA TiNH HQP LY CUA CHI TIET
PUOI MANG CA .

1. Kiém tra tinh hop 1y ctia chi tiét dudi mang c4.

% Tim hiéu chi tiét dudi mang ca:
Tén chinh xac : CHAIN CASE COVER
Vat liéu ché tao: ADC12

So luge vé vat liéu hop kim gdc nhém ADC12 hay dung hon 1a ADC12* 1a
hop kim nhém chuyén dung dung dé dtic véi khudn kim loai Die Casting . ADC12*
tiy theo thanh phan héa hoc ( Cu ) s& dugc chia lam 2 loai (theo quy cach JIS ciia
Nhat) la ADC12-F va ADC12Z-F .

Do c6 thanh phan Cu nén co tinh va d co gian trong khi diic va gia cong rét tét.
1) Thanh phan héa hoc cia ADC12* nhu sau :
Thanh phan Si chiém tir 9.6 dén 12%

S — 1.3%
(@] E— 1.5 dén 3.5%
Mn------------ 0.5%

| (- S— 0.3%
ZNn------------ 1%
Ni----mmmmme- 0.5%

1 RE— 0.3%

2) Tinh chét vat 1y :

Mat do : 2.7 mg/m3

Nhiét d6 nong chay: 580 °C tro 1én.
Nhiét d6 két tinh : 515 °

Ty nhiét (20 ° C) : 963(J/kg.C)

Hé s truyén nhiét (20 ° C) : 92 (W/(m.C)
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3) Tinh chét co khi : (tiéu chudn nhiét do phong 25 d6 C)

D6 kéo tiéu chuan : 195 - 295 N/mm”’

Do kéo t6i da : 295 N/mm*

Hé s6 chiu lyc khi thiét ké: 185 N/mm

Hé sb gian khi kéo theo phuong thing : 2%

Hé sb va dap sharubi : 81 kj/m*

He s6 moi vat liéu t6i da khi thiét ké : 140 N /mm”°

Hé s6 dan hoi khi thiét ké : 26.5 kN/mm?

(Thong s6 thyc nghiém cua JIS dya theo ASTM ti éu chuan khuon sat véi mau
thtr thue nghiém theo quy cach mau vat liéu F. Do moi vt liéu d wgc do véi
may co tay don quay MAKINO véi s6 1an quay uén 500 triéu lan, s6 lwong
mau thir thyc nghiém lay thong s6 : 18 mau. Tham khao theo t ai lidu ciia
Honda Casting va JIS) .

Tinh chét co khi cua vat liéu trong trang thai nhiét dd cao va thép ( thuc
nghiém duy tri lién tuc trong 10000h nhu sau ):

Nhiét d6 ché tao (d6 C)

Luc kéo t6i da (N/mm2) --------- Do co gian (%)
150----=mmmmmmmmmeem 261 e, 2

205 178 -6

260 96 25

315 48 45

370 31 45

% Ban v& k¥ thuat.( xem phy dé 1)

% Kha nang ing dung cong nghé duc ap luc cao cho chi tiét dudi mang ca

Cin ctr vao hinh dang hinh hoc, dic diém lam viéc cta chi tiét ta thay rang kha
nang ap dung cong nghé duc ap luc cho chi tiét dudi mang c4 ta thay 1 hoan toan c6

co s0. Phuong an nay c6 mot so wu di€ém nhu sau:

Cho phép duc duoc hinh dang phuc tap cua chi tiét

Giam duogc lugng du gia cong va thoi gian gia cong co ban.

Pam bao tinh thim m§ cua chi tiét.

— Pam bao co tinh cho chi tiét.
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II. XAY DUNG MO HINH CHI TIET TREN PHAN MEM
Pro/wildfire.

Khoi dong Pro/Wildfire bang cach nhip vao biéu tuong trén man hinh
Desktop, hoac co thé thuc hién theo duong dan sau: Start / programs / PTC / Pro

Engineer / Pro Engineer. Giao di¢n ciia chuong trinh nhu hinh 3.1

Hinh 3.1: Giao di¢n ciia chuong Hinh 3.2: Méi trwong lam viéc
trinh Pro/Wildfire ciia Pro/Wildfire

- Chon New tir Menu File — hdp thoai New xuét hién véi viée chon trude Part —
Solid. Tai Name: duoimangca. Sau d6 lua chon Use default template bing cich
kich chudt vao 6 dau dong. Trong Option cta Template chon mmns_part_solid.

- Moi truong lam viéc cua Pro/Wildfire 4.0 nhu hinh 3.2.

Xay dung duong curve 1a duong dan cho bién dang kinh lin duoc thyuc hién

nhu sau: Nhép chudt vao biéu tuong (sketch) trén thanh cong cy Datum. Chon
Top 13 mit phang vé& phac thao (Sketch plane) nhap vao biéu tuong Sketch dé chap
nhan hudng nhin mac dinh.

- Trén moi truong Sketch ta sir dung 1énh Line bang cach Click vao biéu tugng

N\ {rén thanh Sketch tools dé xay dung thiét dién nhu (hinh 3.3). Dé thay doi kich

thude ta Click 2 chudt vao kich thude can chinh sira va nhap gia tri. Hoac co thé



-43 -

—

nhip vao biéu tuong Modify Dimesion ~  trén thanh cong cu Sketch. Két thuc

1énh v& sketch ta kich vao biéu tuong v ( true).

- Tao mit phang DTM 1 cach mit phing Right mot khoang bang 45, & woc thuc

hién nhu sau: Kich chudt vao biéu tuong 7 (datum plane) hoac thuc hién theo
duong dan Main menu / Insert / Model Datum / Plane. Click v 40 mit phang Right,
nhap gia tri 45mm — 14 khoang cach offset giita Datum 1 v6i mat Right. Nhan OK
dé hoan tit. Nhu hinh 3.4 dudi.

RIGHT

Hinh 3.3:Xdy dung Sketch Hinh 3.4: Tao mit DTM1

St dung cong cu Sketch dé xdy dung bién dang nhu hinh duéi bang cach kich

vao biéu twong (sketch) trén thanh cong cu. Chon mit phiang vé& phac (Sketch

plane) 1a DTM 1, nhép chuot gitra dé bét dau xay dung thiét dién. Su dung cong cu

line va arc dé xay dung thiét dién nhu hinh 3.5. Két thic ta kich vao biéu tuong
< ( true).

- St dung cong cu Sketch dé xdy dung tiét dién cong bang cach kich v ao biéu

tugng - (sketch) trén thanh cong cu. Chon mit phing vé phéac (Sketch plane) 1a

Font, nhap chudt gitra dé bt ddu xay dung thiét dién. Sir dung cong cu Line dé xay

dung thiét dién nhu hinh 3.6. Két thuc ta kich vao biéu tuong ¥ ( true).
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Hinh 3.5 Hinh 3.6
Thong qua cac cong cu tao Sketch ta dugc mo hinh khung day nhu hinh 3.7

dudi, mé hinh khung day nay dugc st dung dé tao bé mit cho chi tiét béng 1énh

FROMNT e A‘ -~

Blend boundary.

Hinh 3.7: M6 hinh khung day.
Nhap chudt vao biéu twong Boundary Blend Tool = khai béo cac thong s

nhu hinh. Két thuc ta kich vao biéu tuong i (true).

B S IMAMGER (1)  FIITHERTTE W1i100 4 2

I A P

Hinh 3.8: Dung mdt bao cho mé  Hinh 3.9: Xdy dung thiét dién
hinh khung day. phii mdt diu
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Chon DMT]1 1a mit phang v& phac, ta kich vao biéu tuong Sketch “* (sketch)
trén thanh cong cu, st dung Iénh Line dé vé xay dung mo hinh nhu hinh 3.9 dudi.
Két thuc ta kich vao biéu twong ¥ ( true).

Kich vao biéu tugng Fill Tool dé phu mat 1én tiét dién vira tao

Tuong tu ta ciing phi mat bén con lai va mit day, bang cach xdy dung bang
1énh Sketch va Iénh Fill Tool, ta dugc két qua nhu hai hinh 3.10

T1 b “vmaie

Ll i

Hinh 3.10: Phii mdt cho cdc thiét dién viva tao
Ta két hop cac mit vira tao bang lénh Merge bang cach kich vao biéu
tuong & G phim Ctrl click chudt vao hai bé mit gan nhau sau d6 click vao biéu

tuong & (Merge tool) hoic thuc hién theo duong dan Main menu / Edits / Merge
nhip vao biéu tugng OK khi két thuc.

Hinh 3.11: Lién két cdc mdt viva p hii.
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Tao mit phing DTM 3 cich miat phiang Top mot khoang bang 43, d ugc thy

hién nhu sau: Kich chudt vao biéu tuong y (datum plane) hodc thuc hién theo
duong din Main menu / Insert / Model Datum / Plane. Click vao mit phang Top,
nhap gia tri 43— 1a khoang cach offset gitta DTM 3 v6i mat Top. Nhan OK dé ho an
tat.

Tao Sketch tir mit DTM 3 bang cach click v o biéu twong ~ (sketch) trén
thanh cong cu ta xay dung duoc tiét dién nhu hinh.

AN

St dung 1€nh Line va cong cu chinh stra kich thudc Modify Dimesion

—

~  trén thanh cong cu Sketch. Két thic 1énh vé sketch ta kich vao bidu tuong

~ (true).

A N T \ N , . A \
Str dung 1énh Extrude = dé nang thiét dién vira tao bang cach click chudt v ao

biéu twong Extrude va khai bao cac thong s nhu hinh 3.12

Hinh 3.12: Xdy dung mé thiét dign, khéi din cho phan 1éi.

Tao phan hét lung cho bé mit trén cua chi tiét bang cach sir dung 1énh Draft

duoc thue hién nhu sau: kich chudt vao biéu tuong B (Draft Tool) hodac thuc hién
theo duong dan: Main menu / Insert / draft. Khai bao cac thong s nhu hinh 3.13a.
Két thuc nhan OK.
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Tuong tu ta thuc hién hdt lung cho hai mat bén, cac thong s6 dugce khai bao

nhu hinh 3.13b duéi.

(@) (b
Hinh 3.13: Tao hot lung cho phan 16i.

Thuc hién bo cac mat bén cua chi tiét bﬁng cach su dung Iénh Round, d ugc thyc

hién nhu sau: Kich chuot vao biéu tuong ¥ (Round Tool), chon ban kinh goc bo 1a
25, sau d6 kich chu6t vao cac canh can bo ta s& dugc két qué nhu hinh 3.14a sau:

Viat mép cho cac canh béng cach st dung 1¢énh Chamfer, d ugc thyc hién nhu sau:

Kich chudt vao biéu tuong 3 (Chamfer Tool) hodc thuc hién theo dudng dan: vao

Main menu / Insert / Chamfer / Edge chamfer. Ch on canh can vat mép va khai béo

cac thong s6 nhu hinh 3.14b. Két thiic 1énh v& sketch ta kich vao biéu tugng v (true).

(a) (b)
Hinh 3.14: Bo géc cho phin loi.
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- Dung Iénh sweep dé tao g0 16i cho chi tiét, duge thuc hién nhu sau: Main
menu / insert / sweep / protrusion Dé khai bao duong dan cho phép ta kéo tiét dién
(trajectory ) ta chon Sketch traj sau d6 chon mat vé phéc thao (Sketch plane) 1a mat
Top dé xay dung dudng dan nhu hinh 3.15. Ta chon Done dé tiép tuc khai bao cac
thong s6 con lai.

- Trong lua chon attributes ta chon No inn Fcs (danh cho thiét dién kin va duong
dan kin). Nhan Done khi két thuc.

- Xay dung thiét dién cho phép quét hinh (section). St dung 1énh Line va cong
cu thay ddi kich thudc (modify dimensions) dé xiy dung thiét dién nhu hinh 3.16 .

Nhép vio bidu tuong ¥ ( true) khi két thuc.

Hinh 3.15: Tao dwong din Sweep  Hinh 3.16: Tao Thiét dién dé Sweep.

Tao vo mong cho khdi béng cach su dung 1énh shell, thyc hién nhu sau: nhép
chudt vao biéu tuong = (Shell Tool) va khai bao cac thong sé nhu hinh 3.17.

Nhép vio bidu tuong ¥ ( true) khi két thuc.
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Hinh 3.17: Tao hét lung cho phan Ioi.

Tao mit phang DTM 4 bang cach offset tir mat phang Top mot khoang 18. Thuc

hién nhu sau: chon mat Top lam mit phang gdc, click vao biéu tuong |E (Datum
plane) trén thanh cong cu, nhap gia tri offset 1a 13. Nhap vao biéu tugng OK khi két
thuc.

Tao khdi dun tir mat phang DTM 4 bang cach click vao biéu twong Sketch. Xay

T L A o AT ST \ M
dung thiét di¢n sau d6 st dung Iénh Extrude 0 qé nang thiét di¢n vira tao bang
cach click chudt vao biéu tugng Extrude.Chon chirc ning nang t6i mat va khai bao

céc théng s6 nhu hinh 3.18
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= DUDIMANGEA (hctive} - ProfENGINEER Wildfire 4.0 LIE®

Hinh 3.18

Tu mat phéng DTM 3 tao thiét dién nhu hinh 3.19 , s dung cac cong cu Line va

Circle. Nhip vao bidu tuong ¥ ( true) khi két thiic.

CEN

" |i‘x

Hinh 3.19: Tao thiét di¢n trén Hinh 3.20: Tao khéi din.

moi truwong Sketch

Nang tiét dién vira tao bang chirc nang Cut Extrude khai bao thong s6 nhu hinh

3.21. Huéng miii tén thé hién hudng ldy vat lidu. Nhap vao biéu tuong ¥ ( true)
khi két thuc.
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Tao mit phang DTM 5 bang cach Offset tir mat phang DTM 4 mot khoang bang

4, thyc hién nhu sau: Nhip vao biéu tugng £7 (Datum plane), chon mit gbc la
DTM 4, nhap gé tri offset 12 bang 4.

Tt mit DTM 4 ta tao thiét dién nhu hinh 3.21a bang cach kich chudt vao biéu

tuong (sketch), Sau d6 nang thiét dién vira tao, st dung cong cu Extrude, thuc

N . \ < 2 ] A an A re
hién nhu sau: Click vao biéu twgng = ( Extrude Tool ) chon ché do nang téi mat

cong. Nhép vio bidu tuong ¥ ( true) khi két thuc.

Hinh 3.21

Chon mat Top xay dung tiét dién nhu hinh 3.12a. Sau d6 st dung 1énh Extrude

‘At dia \ A X \ . 2 o
nang tiét dién vira tao, thuc hién nhu sau: Nhap vao biéu tugng = ( Extrude Tool
) trén thanh cong cu hodc thuc hién theo dudng dan: Main menu / insert / Extrude .

Kich chudt chon thiét dién vira tao st dung chuc nang nang téi m at day. Nhép vao

biéu tugng v ( true) khi két thic. Ta dugc két qua nhu hinh 3.22.
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(b)

Hinh 3.22: Tao khéi din cho mdt bén.

Chon Top la mit phang v& phac ta dung thiét dién nhu hinh 3.23 dudi bing

cach click vao biéu tuong - ( sketch), st dung 1énh Line va Fillet. St dung Iénh
. \ ) £

Extrude nang tiét dién vira tao bang cach click vao biéu tuong = ( Extrude

Tool ) trén thanh cong cu hoidc thyc hién theo duong dan: Main menu / insert /

Extrude . Nhép vao bidu tuong ¥ ( true) khi két thic ta dwge nhu hinh Hinh
3.23b

= DLIMANGEA (hetive] - PrafENGICER Wildfies 4.5 EER
- ETET o

) ST 0 e [:'[x

(a) (b)
Hinh 3.23.
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Dé xay dung bé mit 1ap rap cho chi tiét ta sit dung 1énh Cut extrude, thiét dién cit

duoc ve€ tr mat Front, khai bao cac thong s6 nhu hinh 3.24, huéng miii tén chi

huéng 1ay vat lidu. Nhip vao biéu tugng i ( true) khi két thiic.

‘hoc | ArFAADSNSGE

T | e ) Tt e &

Hinh 3.24 Hinh 3.25

Thyc hi¢n tuong ty voi mat lép rap con lai, thiét dién cling dugc tao tir mat

Front, cac thong s6 duoc khai bao nhu hinh 3.25. Nhap viao biéu tugng v (true)
khi két thic.

Pé tao gan cho chi tiét ta st dung 1énh Extrude, thiét dién dugc xay dung trén bé
mat chi tiét vira duoc cat. Cac thong sd duoc xdy dyng nhu hinh.Ta dugc két qua
nhu hinh 3.26.

D ArERAOA SR
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Hinh 3.26: Tao gin Hinh 3.27. Tao goc hot lung
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Pé tao goc thoat khudn cho cac gén ta st dung 1énh Draft bang cach click vao

biéu twong B (Draft tool) hodc thuc hién theo duong dan: Main menu / Insert /
Drafft.

Khai béo céc théng sé nhu hinh 3.27. Nhép vao bidu tuong ¥ ( true) khi két
thuc.

Thuc hién tuwong tu dbi voi gin bén kia ta ciing c6 két qua nhu hinh 3.28

Hinh 3.28:Tgo gin cho chi tiét.

Trén mat DTM 5 ta tao tiét dién nhu hinh 3.29a béng cac cong cu Sketch. St dung
1énh Extrude dé nang tiét dién vira tao v4i bé mat day, khai b4o cac thong s6 nh u

hinh 3.29b

Hinh 3.29.
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Pé tao goc thoat khuon cho khdi vira nang ta sir dung 1énh Draft, cac thong sb

dugc khai bao nhu hinh 3.30. Nhép vao biéu tuong ~ ( true) khi két thic.

B DLIMANGER [Aetive] - PrafSNGIILER Wildlire 4.0
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Hinh 3.30: Tao goc thodt khuon.

Cit ding hinh dang gin ca chi tiét dudi mang c4, thiét dién d ugc xay dung trén

bé mit cua gan, cac thong s6 cit d woc khai bao nhu hinh 3.31,,hinh 3.32.

® DUUIBINGER [iciiss] - PeallCILIL Wil e 4.0

n-‘lm..wucfmhw-‘- A0 cx mo=ier ] X n-‘lm..wuc-‘:mhw-‘- A acx mo=ier ] X
hinh 3.31 hinh 3.32.

bé tao diém ty cho kim déy ta st dung cac lénh Extrude, cac thong s6 d ugc khai

bao nhu hinh 3.33, hinh 3.34.
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Hinh 3.33 Hinh 3.34

Cit ding bién dang mat dau chi tiét su dung 1énh Cut Extrude, thiét dién duoc
dung trén mit phang Top thong qua cic cong cu Sketch. Ta duoc nhu hinh hinh
3.35

10.00 '—I —

Af—

A

W

i
20.00 — _ﬂ'-,_T
I

Hinh 3.35: Cit diing bién dang mdt dau.

Nhu vay ta da hoan tat qué trinh xay dung chi tiét dudi mang ca trén moi truong do

hoa nhu hinh 3.36
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Hinh 3.36: Chi tiét duédi mang cd.

2. Thiét ké b6 khudn dua trén phin mém Pro/Wildfire.

Céc chi tiét dugc san xuat bang cong nghé duc ap luc thudng co chit luong bé
mat tuong d6i t6t, co tinh dam bao va cho phép giam dang ké cac cong doan gia
cong sau dic. Can ctr vao dic diém cua chi tiét dudi mang cé ta c6 thé xdy dung két

céu phoi duc dit tén: “phankhuon” nhu sau:

Hinh 3.37: Phéi diic ciia chi tiét duéi mang cd
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Do hinh dang tuong ddi phtic tap nén viéc phan khuon doi hoi phai b tri bé
mit phan khuon dé viéc tach khuon va gia cong cac tdm khuon 1a d& dang nhat.
Phén thiét ké mat phan khudn nay em xin phép dugc gidi thiéu so bd cic giai doan
vi hau hét thiét dién da duoc tao dung tur trude nén chung ta chi can st dung lai
nhimng gitt liéu nay. Nhu vay ta co thé tao bé mit phan khuon thong qua cac giai
doan sau:

Ta tién hanh pht mat cho hai mat bén cua chi tiét dudi mang ca. Phi mat cho

hai mit nay ta chi viéc ning thiét dién tai mép tuong tng sir dung 1énh Extrude. Cac

thong s6 duoc khai bao nhu hinh 3.38.

Hinh 3.38: Phat trién cic mdt bén ciia chi tiét
Coppy bé mat bén dudi cua chi tiét, thuc hién nhu sau: Click vao mot mat
duéi cta chi tiét, sau d6 dung phim noéng Ctrl + C va Ctrl + V sau d6 lan lugt chon

tat ca cac mat dudi cua chi tiét dé sao chép va dan nhirng mat do6 tai vi tri cii.
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Hinh 3.39: Coppy mt ddy ciia chi tiét.
Lan luot khép kin hai dau cua chi tiét bf“mg cac mat d un s dung 1énh

Extrude véi thiét dién dugce tao theo bién dang cua chi tiét. Ta duge nhu hinh 3.40a

A-ERARSNSE

(a) (b)
Hinh 3.40: Phii mat dau va lién két mat ddu cho chi tiét

Ta tién hanh lién két mat vira tao v&i mit coppy tur bé mat d w6i cua chi tiét,

su dung chic nang Merge surface. Ta thuc hién nhu sau: Click chudt va giltt phim

Ctrl dé chon hai mit can lién két, sau d6 nhép vao biéu tugng & (Merge tool)
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hodc thuc hién theo duong din Main menu / Edits / Merge, nhap vao biéu tuong OK
khi két thuc. Ta duge mat nhu hinh 3.40b dit tén la Merge [ sau:
- Tuong tu ta tién hanh khép kin d4u con lai ta dugc nhu hinh 3.41a

- Lién két mat vira tao v6i mit Merge 1 ta dugc Merge 2 nhu hinh 3.41b.

I EArFRARSNSE

(a) (b)
Hinh 3.41: Phii va lién két mdt dau con lai
- Talién két cac mat bén di trai ¢ trén v6i mit Merge 2 ta dugc Merge 3 va

Merge 4 nhu hinh 3.42.

W | EArERAOMNSE

- Ta chon bé mat Top, sau do chon biéu tuong - (sketch) trén thanh cong

cu ta xay dung duogc tiét dién va su dung 1énh Extrude dé nang thiét dién vira tao 1én

o

60 thuc hién nhu sau: chon thiét dién vira tao, click chudt vao biéu tuong
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(Extrude) trén thanh cong cu hodc thuc hién theo duong dan Main menu / insert /

Extrude. Khai bao cac théng s6 con lai nhu hinh 3.43.

B PAMHLON (hrtive] - PraENGIMEEN Weidrs 46 =

Hinh 3.43: Tao khoi mdt siv dung lénh Extrude

- Nhén ban mit phing vira nang thanh hai bang cich sir dung cip phim
noéng Ctrl + C, Ctrl + V.

- Tatién hanh tao phﬁn Elip cho vat mau thuc hién nhu sau: Chon mit mit

vira nhan ban sau dé click vao biéu tuong rm‘(Solidify) trén thanh cong cu hoac
thue hién theo duong din Main menu / Edit / Solidify. Khai bao cac thong sé ¢ on
lai nhu hinh3.44. Huéng mili tén chi hudng 13y vat lidu.

- Click chudt vao mit trén cta chi tiét, thuc hién coppy mat trén cua chi

tiét sir dung cip phim néng Ctrl + C, Ctrl + V. Két thic nhin biéu tugng

(true).
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Hinh 3.44: Cit diing bién dang ~ Hinh 3.45:Coppy m it trén ciia chi tiét

Phat trién mat vira tao theo phia mat khong 16i cua chi tiét. Muc dich chung
ta can xay dung mat trén cho chi tiét 1a dé cat tao vung Elip cho chi ti &t. Thuc hién

nhu sau: Click chudt chon canh bién ngoai ctia mit vira Coppy sau d6 click vao biéu

tuong ] (Extend tool) trén thanh cong cu hodc thuc hién theo dudng dan Main

menu / Edit/ Extend. Két thuc nhp vao biéu tuong (true).

s 5eiect 5 e of bosmdny eciges 2.2 setace e

Hinh 3.46: Phdt trién mdt trén.  Hinh 3.47:Lién két mdt trén va mdt ning

Ta tién hanh lién két mat vira phat trién véi mat nang sir dung chirc ning
Merge surface. Ta thyc hién nhu sau: Click chuét va gitt phim Ctr/ dé chon hai mit
can lién két, sau d6 nhip vao biéu tuong & (Merge tool) hoac thuc hién theo
duong dan Main menu / Edits / Merge, nhap vao biéu tuong OK khi két thac. Ta
dugc mat nhu hinh 3.47 dat tén la Merge 5.
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Tiép tuc lién két Merge 4 véi Merge 5. Khai bao cac théng s6 nhu hinh 3.48

ta thu dugc mat phan khuén nhu sau:

E PHANKHUON {Active) - ProfNGINEFR Wildfire 4.0
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Hinh 3.48: Lién cac mdt tao mdt phdn khuon.
Nhu vay ta da hoan thanh cac budc tao mdt phan khuén. Mat phan khuon cua
chi tiét dudi mang ca duoc xdy dung thong qua sy trai va khép kin ctia cac mat bén.
Phén tiép theo chung ta tién hanh tach khuén cho chi tiét dudi mang ca. Cac budc

tién hanh nhu sau:

- Khoi dong modun thyc hién nhu sau: Click chudt vao biéu tuong
(Create a New object) chon modun Menufacturing/ Mold cavity. Nhap tén

“tachkhuon” vao dong name va sir dung template 1a : mmns_mfg mold. Man hinh

do6 hoa ctia modun nhu sau:
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o v o b e

— Saa = s

Hinh 3.49:Moéi truwong lam viéc Hinh3.50: Pwa chi tiét lam
ciia chi tiét doi twong tham khdo

- Pua chi tiét vao modun - d6i twong tham khao cho qua trinh tach khuén,
=Y

chi dén t6i file phankhuon.part nhap Ok dé hoan tat

thue hién nhu sau: Click vao biéu tuong (select part) trén thanh cong cu sau do6

- D3 co ngot cho vat liéu nhom vao khoang 0.005— 0.007 ta thuc hién khai

bao nhu sau: Click chu6t vao biéu tuong -a- (specify shrinkage by scan for part) .
cac thong sb khai bao nhu hinh 3.51.

- Tao phoi cho qué trinh tach khuon, thyc hién nhu sau: Click vao biéu
tugng | =4 (Create a workpiece). Phin mém Pro/wildfire cho phép tao phéi ty dong
bang cach offset tir bé mat chi tiét va duoc tinh toan théng qua gc toa d6 O cua

chuong trinh. Céc thong s6 hinh hoc ctia khudn dwgc khai bao nhu hinh 3.52.

T
TTTTTTTT

'} e ]

Hinh 3.51 : Khai bdo dp co rut. Hinh 3.52:Tao phoi tach khuon
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Nhu vay ta di tao xong phdi cho qué trinh tach khuon, két ciu khuon nay
duoc chon theo céc tai li¢u chuyén nganh va kinh nghiém nén can duoc bd xung

tinh bén cho két ciu. Phan nay em xin dugc trinh bay sau.
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Hinh 3.53:M6 hinh kh6i phéi dé tach khuén.

Sau khi tao phoi xong ching ta tién hanh tach thé tich cac tim khuodn thuc

hién nhu sau: Click vao biéu tugng = (Split into a new mold volume) trén thanh
cong cu, chon kiéu tach thanh hai ving thé tich va tach trén toan bo phdi dugc tao

nhu hinh 3.54. Nhép chudt chon bé mat phan khuon, khi két thac n OK.

Menu Manager

p MOLD

Mo Selection A

w SPLIT YWOLUME

ATl

8

Two Volumes

[ s

one Yolume
all rkpos

Mold Yolume

Sel Comp

it

4 2ebect g mrtwon for apltirg Hhe moripaece.

Hinh 3.54: Tach thé tich cdc tim khuén
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Nhu vay khi tach khuon ta duge bd khuon gdom 2 nira khudn am va khudn

duong nhu hinh 3.55 va hinh 3.56

Erter name fot the highighled vokams
Hame

PULL DIRECTION . |

i

Hinh 3.55: Thé tich khuén am.

Erter name fot the highighled vokams
Hame

Hinh 3.56: :Thé tich tim khuén dwong

Chung ta can tao 2 tim khuon trén bang cach lay tir khdi thé tich ban dau thyc

volume) trén thanh céng cy. Chon hai ddi tuong sau d6 nhin OK, kiém tra trén

hién nhu sau: Click vao biéu tuong (create cavity insert part from mold

thanh cong cu ta thiy da tao thém hai file khuonam va khuonduong.
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Hinh 3.57:Tdach thé cdc tam khuén.

- Pé mé khuén ta thuc hién nhu sau: Click vao biéu twong |g (Open
Mold) trén thanh cong cu, chon Define step sau d6 chon Define move, chon tdm

khuon am va khai bao gia tri 200 ta dugc nhu hinh 3.57 sau:

Tim khudén dudng

Vit difc
Tém khuén §m ' PULL DIRE

Explode StatesMOLD_OPEN

\

Hinh 3.58 : Mé phéng thdo lip khuén.
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- Ta chon goc kiém tra thoat khuén tdi uu cho hai tim khuon 1a 3° . Ta
thdy kha ning thoat khudn ciia 2 tdm khudn 1a chap nhan dugc. Két qua thé hién

trén moi truong do hoa.

Hinh 3.59: Kiém tra géc thodt khuén cho tim khuén ém

Hinh 3.60 : Kiém tra géc thodt khuén cho tim khuén d wong.
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- Véi san phéan duc thi ta kiém tra voi goc thoat khuon 1a 3°, voi diéu kién

nay chi tiét c6 kha nang thoat khuén tuong ddi tét.

Hinh 3.61 : Kiém tra géc thodt khuén cho v dt diic.

Y nghia ctia viéc kiém tra goc thoat khuon 1a xac dinh kha ning thoat khuon,

trén co s d6 b tri hé thong day vat duc.

III. LAP TRINH GIA CONG CAC TAM KHUON TREN PHAN
MEM Pro/Wildfire.

1. LAp trinh gia cOng tAm khudn Am.

Dé lap trinh gia cong tdm khudn 4m trén may CNC ta s dung phan mém
pro/Wildfire v1 modul Manufacturing. Ta thuc hién theo cac giai doan sau:

a. Chuan bi file gia cong.

- Khéi dong Pro/Wildfire bang cach nhip vao biéu tuong trén man hinh
Desktop, hoac co thé thuc hién theo duong dan sau: Start / programs / PTC / Pro
Engineer / Pro Engineer.

- Chuan bi file gia cong : thiét 1ap hé truc toa do Décét, tao géc toa do nh v
hinh:
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Hinh 3.62 : Tam khuon am.
Mot van dé khi gia cong tAm khudn am 13 viéc gia cong cac ranh gip rat
nhiéu kho khan, vi vay dé co thé gia cong dugc ta can thuc hién cong doan tach thé
tich khdi trén thanh nhiéu tim va sau d6 ghép lai v6i nhau. Duéi day 1a mé hinh dd

hoa ctia cac vung the tich tam khuén am .

Vung bj 14y vét liéu di

v

Hinh 3.63: Viing thé tich thir 1.

Luu mo hinh trén v6i tén khuonaml.part
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- Vung thé tich thir 2:

Hinh 3.64 : Viing thé tich thir 2.

Luu lai thé tich 2 dué6i dang File khuonam?2.part
- Ving thé tich thir 3:

Hinh 3.65:Viing thé tich thir 3
Luu lai thé tich 3 dué6i dang File khuonam3.part
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- Ving thé tich thir 4 :

Hinh 3.66: Viing thé tich thir 4

Luu lai thé tich 4 dué6i dang File khuonam4.part
Nhu vy ta d3 hoan tat qua trinh tach thé tich tim khudn am, bay gio ching
ta bat ddu lap trinh gia cong cac thé tich trén.
b. Lap trinh gia cong cac phan thé tich khuon am..
Tir menu diéu khién ching ta nhdp vao biéu twong New trén thanh cong cu
thuc hién theo duong dan sau: file / new / menufacturing / NC — Assemby. G& tén

gc_khuonaml.

Hinh 3.67: Pwa chi tiét vao lam déi twong tham khdo.
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% Gia cong phan thé tich 1

. . . , i
- Dua chi tiét ntra trén l[am doi tugng tham khao bang cach click biéu tuong
(assembly a reference model) trén thanh cong ¢ u. Chi dan téi file khuonam1.part

Xay dung phoi mo phong qua trinh gia cong bang cach kich vao biéu tugng

AUt (create a auto workpiece). Phan mén s€ tao khoi phoi dya trén khich thude thuc

té cua chi tiét gia cong. (hinh 3.68)

Hinh 3.68: Tao phoi mé phong qud trinh gia cong.

- Khai b4o cac thong ) may cong cu, géc toa do lap trinh, mat an toan thuc
hién nhu sau: menu manager / mfg setup tiép tuc khai bao cac thong s6 nhu chi dan

trén hinh 3.69. Nhép chudt vao OK dé két thuc cau lénh.

0 Flerma st somber | 0| caest| ooy |

Hinh 3.69:Cai dit mdy, goc toa dp, mdt an to an.
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> Phay thé:

Khai bao ché do gia cong thuc hién theo dudng dan sau: menufacture /
machining / NC Sequence/ volume-3D / Done. Sau @6 phan mém yéu cau khai bao
mot s thong sb bat budc bao gom: Dung cu cit (Tool), ché do cit (parametter), Thé
tich phoi bi lay di (volume). Ta tién hanh khai béo cac thong s6 nhu sau:

- Khai bao dung cu cat: Str dung dao phay ngén duong kinh 12 (mm) dé gia

cong tho.

-loix
Fie Edt View |
O E B X oo [ | Gwrel|5e|&ns| Cut Data | BOM | Offset Tabie |

|TI:II:ILFEISI...|TEII:IL D 100 TYPE Na,_m By

END_D12

T [ o

END MILL - | I

Material: I

UHISZ F —
Milimeter = |F 100
Mumber of Flutes: + w212

;

T | M
Cancel | 4 Hide Details sply_| o

Hinh 3.70 : Khai bdo dung cu cit
- Khai bao ché do gia cong: Viéc tinh todn ché do gia cong cho chi tiét d woc xac
dinh thong qua phan mém ciia hang Seco. Cac thong s can thiét cho qua trinh gia

cong duoc khai bao nhu hinh.

L 1R Parseneters of Sequence “Volume Miling” [ E
Be Ede [Womstion Todk
Pusetes (e 81 | Cawgory [ cormgoons: B
[=0 =]
s
20
4L FEED k]
FREE_FEED 200
AETRACT_FEED xm
TRMVERSE_FEED 2500
PLLMIGE FEED x
a2 ((0—0.0
o
&
03
AOUGH_STOT n LJ'
BOTTOM_STOCK_ALLDW . (O
CUT_AHELE o !
SCAN_TVFE TVFE_SFIRAL
CUT_TYFE CUMB
HOUGH_OFTION HOUGH_HLY
CLESR DIST 05
SPNDLE_SPEED =0
COOLAKT_OFTION aFF

I R
Hinh 3.71 : Khai bdo ché dp gia cong
- Khai béo thé tich vat liéu bi cét di:
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C6 nhiéu cach dé khai bao lugng vat liéu bi 1ay di, Tao volume thong kiéu
thuan nhat, Garther, window. Trong d 6 tao thé tich theo kiéu Window 1a phuong
phap tao thé tich phay rat nhanh va c6 thé tmg dung cho nhiéu trudng hop khéac

nhau. Ta s& khai bao thé tich theo kiéu Window, cong viéc thuc hién nh u sau: Click

chudt vao biéu tuong @ (Mill volume tool) ti ép tuc thuc hién nhu hinh

tive) - Pro/ENGISEER Wildfire 4.0

K
L

E
F 3
ava B

6 |10 F.

3% &
T =
Al ==
o) [~
- ‘¥
8 |7 |
= =4
4 oAl
=
il |
] L
J 85
& (&
[ TOF FEfpATLM FLAYE I FHUDN ™
Sibousite Flisieres Hodsl .
IH ak1PAT =
¥ Ko Invide Loops ==
ﬁ’ KHUONANT FF “r.'r.
Tokesd  [& =l :

Hinh 3.72: Khai bao Mill Window.

Nhu vay ta da khai bao cac thong sb can thiét cho qua trinh gia cong, ta kiém tra
duong chay dao nhu sau: Play Path / Screen play. Nhan biéu tuong Play dé bat dau
qua trinh m6 phdng.



-76 -

Hinh 3.73: M6 phong dwong chay dao.

- Tiép tuc chon NC Check dé kiém tra hinh dang bién dang vira gia cong

thong qua sy tro gitip ciia phan mém Verycut ta d wgc méd hinh nhu sau:

Hinh 3.74: M6 phong qua trinh gia cong.
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> Gia cong tinh bé mit.
Pé gia cong tinh bé mit ta sir dung kiéu gia cong bé mat (mill surface),
thyc hién theo duong dan sau: : menufacture | machining / NC Sequence/ Surface
mill-3D / Done. Cac thong sb can thiét cho qua trinh gia cong dugc khai bao nhu
sau:
Khai bao dung cu cit, ché do cit .
Dung cu dé gia cong tinh 13 dao cau c6 duong kinh 6(mm). Cai dit dung cu

cét nhu hinh:

[droossetip =10
Fle Edt View |
sl ENE k@| % o [ General | Settings | Cut Data | BOM | Offset Tabie |
To0LFoEL TO0L_TvF IM [t
1 END_D12 END MILL BALL D12

B 2l F e
[BALL ML -] = I
Matediat I
Urits =
[ Milimetes -] f1o0”
Nurber of Fiutes: -+ Ze

+

] )|

Ok Cance! | 4 Hide Detals | fevet |
,
Hinh 3.75: Khai bdo dung cu cat.
Ché d6 cat duoc khai bao nhu hinh :

«1 Edit Parameters of Sequence "Surface Milling™ =101 x|
Fle Edt Information Tocls
Parsmeters [Basc Al | Categow: [Al categonss -]
I |
FREE_FEED 2600
TOLERAMCE om v
STEP_OVER 012
PROF_STOCK_ALLOW 0
CHE_SAF_STOCK_ALLOW —
SCALLOP_HGT om
SCAN_TYPE TYPE_3 L Oee— .(O—(ﬂ)— f
CLEAR_DIST 05 g
SPINDLE_SPEED 2500 :
CODLANT_OFTION OFF

0K | Cancel| 4 Hide Detaile

Hinh 3.76:Khai bdo ché dp cit.
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Khai bao vé mit gia cong tinh.
Sau khi cai dit dung cu cit va cac thong s can thiét cho qua trinh gia cong
ta can khai bao bé mat gia cong tinh cho qua trinh gia cong. Thuc hién nhu sau:

surface pick / Model / Done / 1an lugt chon cic bé mat can gia cong tinh nh u hinh:

Hinh 3.77:Chon mdt gia cong tinh Hinh 3.78:Huong chay dao.

Tiép tuc nhan chudt giira dé khai bao cach chay dao cho qué tr inh gia cong
mat. Ta st dung lya chon cho phép dao chay doc theo bi én dang cua bé mit gia
cong nhu trén hinh 3.78. Hudng mili tén thé hién hudéng chay dao khi gia cong. Khi
hoan tt ta tién hanh mo phong thong qua phan Play path

Mo phdng qua trinh gia cong.
DPé mo phong dudng chay dao ta thuc hién theo duong dan sau: play path /
Play ta dugc két qua nhu hinh sau:
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Pudng dich dao theo csic Isoline cila mat

Hinh 3.79: Mo phong dwong chay dao khi gia cong tinh

Mo phéng qua trinh in dao str dung chirc ning NC Check ta duoc két qua

nhu sau:

Hinh 3.80: M6 phong dwong chay dao khi gia cong tinh
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Nhu vay ta da hoan thanh xong chuong trinh gia cong phan thé tich
khuonam1, dé xuit sang chudng trinh gia cong ta thyc hién nhu sau:

- Téng hop cac file gia cong thuc hién nhu sau: CL data / our put /
select set / gc_khuonaml / file / ok / done return / post proce / Done / UNCXOI.
p01 . Nhu vay file gia cong dugc tgo theo hé diéu khién Fanuc 16 M trong thu muc
1am viéc dudi day 1a phan trich cua file.

%

N5 T1 M06

N10 S2500 M03

N15 G1 X21.04 Y2.17 Z2. F2500.

N20 Z.5

N25 Z-.3 F20.

N30 Y-2.17 F250.

N35 X25.38

N40 Y2.17

N45 X13.04

N50Y-10.17

N2500 Y1.752 Z2-10.397

N2505 Y-4.509 Z-10.432

N2510 X63.719 Y-3.97 Z-10.434
N2515 Y1.752 Z-10.404

N2520 Y7.473 Z-10.434

N2525 X63.599 Y6.875 Z2-10.435
N2530 Y1.752 Z-10.411
N2535Y-3.372 Z-10.435

N2540 X63.48 Y-2.69 Z-10.436
N2545Y3.232 Z-10.42

N2550 Y6.193 Z-10.436

N2555 X63.361 Y5.382 Z2-10.437
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N2560 Y-.669 Z2-10.431

N2565 Y-1.879 Z-10.437

N2570 X63.241 Y-.871 Z-10.439

N2575Y4.364

N2580 Z2 F1000.

N2585 M09

N2590 MO05

N2595 M030

%

Gia cong phan thé tich con lai thuc hién tuong tu nhu gia cong phan thé tich
thir nhat, em xin phép dugc trinh bay van tit qua trinh gia cong cac vung thé tich
con lai.

% Gia cong ving thé tich khuonam?2.

Khéi dong modun menufacturing dat tén mdi cho truong trinh 13 :
gc_khuonam?2.

- Pua ving thé tich 2 vao lam d6i twong tham khao cho qué trinh gia cong.

- Tao phoi mo6 phdng qua trinh gia cong: phoi c6 kich thude 65x65x60

| e _ﬂmmm o x]'
| Tolwen 1 |
| s e e et

) e )

acd Py Do it o .
iﬂ il El ne [

* Gty e ol 8 b iy,

Hinh 3 .81: Tao phoi mé phong qua trinh gia cong.

- Xac dinh géc toa d6 lap trinh va bé mit an toan.
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Gdc toa dd dugce xac dinh 1a giao diém cta 3 mat DTM1, DTM2 va mit
trén cua phoi.
Mat an toan dugc xac dinh béng cach nang mdt OXY theo phuong z mot

khoang 2(mm).

Xay dung phuong an phay th: Chon phuong an phay tho theo kiéu Volume,
thé tich phay xac dinh theo kiéu Window.

Hinh 3 .82: Cdc théng so6 cin thiét cho qud trinh gia cong

Céc thong s can thiét cho qua trinh gia cong bao gom:

+ Dung cu cit: dao phay ngén dudng kinh 5(mm)
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Hinh 3 .83: Khai bdo dung cu cit.

+ Khai bdo ché d6 cit: Ché do cit duogc khai bao nhu hinh

! Edit Parameters volume Milling™

TYPE_SPIRAL
CLMB

ROUGH_ONLY
05

2500

oFF

Hinh 3 .84: Khai bdo ché dj cit.
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Tao phoi theo kiéu Window:

'fa~E|||L@ 3@
N R

FRuDRE=0 Y

.
W

Tlaae
= B2 [

S

‘;:
E

&

-

g_’.. Depth Options Pt

CAIPEIE u Pmi

£l

1 smlacind ' ||

Hinh 3 .85: Tao phéoi mé phong qud trinh gia cong.
Mo phong duong chay dao véi Screen play

Hinh 3 .86: Mo phong dwong chay dao gia cong.
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- MO phong quy trinh cat kim loai voi NC check:

Hinh 3 .87: M6 phong qua trinh gia cong tho,
> Gia cong tinh bé mat khéi 2.

Chon ché do gia cong tinh 1a Mill surface, cic thong s 6 can thiét cho qua
trinh cdt dugc liét ké nhu hinh:

iy

i

it

i
£
£

i

:

Hinh 3 .88: Cdc théng sé can khai bdo.
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- Dung cuy cit : Dao cau duong kinh 4 (mm)

_ (o) x|

File Edit Wiew

O B nﬂ‘ * & m‘ General | Setings | CutData | BOM | Offest Table |

[1o0L PoSL.. [ToOL I [ToOL_TYPE IName: [ Geomek

1 END_D5 END MILL BALL_D4
Type: e I —
|BALL MILL -| ,— I
Material: ‘|
Urits: k. S—— |
[ Millmeter -] T
Nusnber of Flutes: -+ Q I-i

KT |

Eancel | < Hide Detals Ay -

Hinh 3 .89: Khai bdo dung cu cdt khi gia cong tinh

- Ché d6 cit duoc khai bao nhu sau:

-1 Edit Parameters of Sequence "Surface Milling™

File Edit Information Tools

Parameters Imil Category: Im
|150 d=
Parameter Hame Surface Milin
150 =

FREE_FEED 2500
ROUGH_STEP_DEPTH
TOLERANCE om
STEP_OVER 25
PROF_STOCK_ALLOW 0
CHK_SRF_STOCK_ALLOW
SCALLOP_HGT om
CUT_ANGLE 90 )
SCAN_TYPE TYPE_3 N4
CUT_TYPE CLIME
LACE_OPTION LINE_CONNECT E
CLEAR_DIST 05
SPINDLE SPEED 2500 :l

0K | Cancel | 4 Hide Details

Hinh 3 .90: Khai bdo ché dp cit khi gia cong tinh.
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- Khai bdo bé mit gia cong.

Hinh 3 .91: Chon mat gia cong tinh
- Mo phong dudng chay dao véi Screen play ta dugc két qua nhu hinh

Hinh 3.92: M6 phong dwong chay dao khi gia cong tinh.
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- MO phong qua trinh cat kim loai v6i NC check:

Hinh 3 .93: M6 phong qud trinh gia cong tinh.

- Xuit sang mi 1énh G-code ta file gia cong gc_khuon2.tap.

Nhu véy ta di hoan tit qua trinh gia cong phan thé tich thir 2 ctia khuon am.
Ta tién hanh gia cong cac ving thé tich con lai.
% Gia cong viing thé tich khuonama3.
Khoi dong modun menufacturing dit tén madi cho truong trinh 14 :
gc_khuonam?2.
- Pua ving thé tich 2 vao lam d6i twong tham khao cho qué trinh gia cong.

- Tao phoi md phong qua trinh gia cong: phdi co6 kich thude 45x65x60
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o e e e

| Vadornt”  [Tomtas Epamns =

x
4

Hinh 3 .94: Tao phoi moé phong qud trinh gia cong.

- Xac dinh géc toa dg 1ap trinh va mét an toan.

Hinh 3 .95: Xdc dinh géc toa dp cho qud trinh gia cong.
Gdc toa dd duoc xac dinh 1a giao diém cta 3 mit DTM1 DTM2 va mit trén
cua phoi.
Mat an toan dugc xac dinh béng cach nang mat OXY theo phuong z mot

khoang 2(mm).

> Xay dung phuong an phay thoé: Chon phuong an phay tho theo kiéu
Volume, thé tich phay xéac dinh theo kiéu Window.
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Hinh 3 .96: Cdc théng so can thiét cho qud trinh gia céng.

Céc thong s6 can thiét cho qué trinh gia céng bao gém:

+ Dung cu cit: dao phay ngén duong kinh 5(mm)

-1 Tools Setup =100
Fie Edt View |
Ol-lz o 8 )(_w[fﬁl Goneal | Setings | Cut Date | BOM | fset Table |
[TooLeos.[TooL b [rooL Narre: [ Sieamely
1 END_DS END M| End_D5
Tupe: el f—
[ EMD MILL | |—I : i
Mateiiat - -
— |
Lrits: k.3 : -
[iieter =/ | [100
[ - 2[5
[
] i
Cancel | & Hide Detalls | Revert

Hinh 3.97: Khai bdo dung cu cdt khi gia cong thé
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+ Khai bao ché do cét:

1 Edit Parameters of Sequence "Yolume Milling™
ARC_FEED 150
FREE_FEED 2500
RETRALCT_FEED 2500
TRAVERSE_FEED 2500
PLUNGE_FEED 20
STEP_DEFTH 015 Cb—(
TOLERANCE om .
STEP_OVER 3 O
PROF_STOCK_ALLDW 0 Ct— :
AOUGH_STOCK_ALLOW 0 O))
BOTTOM_STOCK_ALLDW é - €
CUT_ANGLE ]
SCAM_TYPE TYPE_SPIRAL
CUT_TYFE CLIME
AOUGH_OPTION AOUGH_ONLY
CLEAR_DIST 05
SFINDLE_SFEED 2500
COOLANT_OFTION OFF

0K I Cancel I 4@ Hide Details

Hinh 3 .98 : Khai bdo ché dé cit thé.
Tao phoi theo kiéu Window:

GL_KHUDNAM (A

mam"ua 2 E D

=

Popal olenee

2.0

Window Plare
 Suf FAPROTRUSIONEGE_KHUC

‘;:-. 3

1 smlacind ' ||

Hinh 3 .99: Tao phéi theo kiéu Window.
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Mo phong duong chay dao voi Screen play

1 PLAY PATH x|

Fie View NCLFile

Hinh 3 .100: mé phong dwong chay dao.
- M5 phong qué trinh cit kim loai véi NC check:

Hinh 3.101: M6 phong quda trinh gia cong.
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> Gia cong tinh bé mit khoi 3.
Chon ché d¢ gia cong tinh 14 Mill surface, cac thong s6 can thiét cho qua

trinh cit dugce liét ké nhu hinh:

Hinh 3 .102: Cdc théng sé can thiét cho qud trinh gia cong.

- Dung cuy cit : Dao cau duong kinh 4 (mm)

! Tools Setup

Generl | Setings | CatData| BOM| Ottt Table |

[earl_pa .
r— -
‘. : it

Number of Fiutes: >

@HieDetsl o | Fevert |

Hinh 3 .103: Khai bdo dung cu cit tinh
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! Edit Parameters of Sequence “Surface Milling™

File Edit Information Tooks

Farameters ]E il Category: Im
B d=|
P,
150 B

FREE_FEED =00 o e— D
TOLERANCE o : o
STEP_OVER 25 U
PROF_STOCK_ALLOW o Ct—
CHK_SAF_STOCK_ALLOW 00— 0
SCALLOP_HGT o / 4 %—M
SCAN_TYPE TYPE_3 i _‘:
L = =

0K | Concel| 4 Hide Details

Hinh 3 .104: Khai bdo ché dj cit khi gia cong tinh

Khai bao bé mit gia cong.

Hinh 3 .105: Chon mdt gia cong tinh.
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- Mo phong dudng chay dao véi Screen play ta d woc két qua nhu hinh

Hinh 3 .106: M6 phong dwong chay dao.
- MO phong qua trinh cét kim loai véi NC check:

Hinh 3.107: M6 phong qud trinh gia cong tinh.
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- Xuét sang mi 1énh G-code ta file gia cong gc_khuonam3.tap.

% Gia cong ving thé tich khuonam4.

Khoéi dong modun menufacturing ddt tén mdi cho truong trinh 1a :
gc_khuonam?.

- Pua ving thé tich 2 vao lam d6i tuong tham khao cho qua trinh gia cong.

- Tao phdi md phdéng qua trinh gia cong: phdi 1a hinh tru cé kich thudc 30
x 60

Hinh 3 .108: Tao phdoi mé phong qua trinh gia cong.

- Xéc dinh gbc toa d6 1ap trinh va mit an toan.
Goc toa do duogc xac dinh la giao diém cta 3 mit DTM1 DTM2 va mit
trén cua phoi.
Mit an toan duwoc xac dinh bang cach nang mat OXY theo phuong z mot

khoang 2(mm).

>  Xay dung phuong an phay thé: Chon phuong an phay tho theo kiéu

Volume.
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Hinh 3 .109: Cdc théng sé can thiét cho qud trinh gia cong
Céc thong s can thiét cho qua trinh gia cong bao gom:

+ Dung cu cit: dao phay ngoén dudng kinh 5(mm)

-1 Tools Setup

Fie Edt View |
b. o R de‘ﬂfﬁl Goneal | Setings | Cut Date | BOM | fset Table |
Harre: [ Sieamely
END_DS END M End_D5

T c-ﬂl —
[eno wie - - | I 3 i
Mateiiat - —
Lrits: o L
IHiIme!el "I I W
Number of Fistes: -+ ..Els
—

T — |

Cancel | & Hide Detalls sy | Rt |

Hinh 3 .110: Khai bdo dung cu cit khi cit thé

+ Khai bo ché do cét:
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1 Edit Parameters of Sequence "Yolume Milling™
ARC_FEED 150
FREE_FEED 2500
AETRALCT_FEED 2500
TRAVERSE_FEED 2500
PLUNGE_FEED 20
STEP_DEFTH 015 o\__(
TOLERANCE om .
STEP_OVER 3
PROF_STOCK_ALLDW 0 Ct— :
AOUGH_STOCK_ALLOW 0 O))
BOTTOM_STOCK_ALLDW . é - €
CUT_ANGLE ]
SCAM_TYPE TYPE_SPIRAL
CUT_TYFE CLIMB
AOUGH_OPTION AOUGH_ONLY
CLEAR_DIST 05
SFINDLE_SFEED 2500
COOLANT_OFTION OFF
0K I Cancel I @ Hide Details

Hinh 3 .111: Khai bdo ché dp cit cho qud trinh gia cong thé.

Tao phoi theo kiéu Volume, st dung cac cong cu Trim, offset volume dé xay

dung thé tich g& bé nhu hinh

Viing thé tich g& bd

[Val:MILL VOL 1

M6 phong duong chay dao vdi Screen play



-99 .

Bung chay dao

Hinh 3 .112: M6 phong dwong chay dao khi gia cong thé.
- MO phong qua trinh cét kim loai véi NC check:

Hinh 3 .113: M6 phong qud trinh gia cong thé.

- Xuét sang mi 1énh G-code ta file gia cong gc_khuonam3.tap.
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2. Lap trinh gia cong khuoén duong.

Khéi dong modun menufacturing dat tén mdi cho chuong trinh 1a :
gc_khuonduong.

- Pua tam khuon duong vao lam d6i twong tham khéo cho qua trinh gia

n

B

cong, thyc hién nhu sau: Click chudt vao biéu tuong (assemble a reference

model) dan t6i file khuonduong.part nhin OK dé hoan tat.

Tao phéi md phong qué trinh gia cong Xay dung phoi mo phdng qua trinh

gia cong bang cach kich vao biéu tuong “™ (create a auto workpiece). Phan mém
s€ tao khdi phoi dua trén kich thude thuc té cua chi tiét gia cong. Phoi d ugc tao ra

c6 kich thude 200x200x80, cac thong s6 khai bao nhu hinh, nhn True dé hoan tat.

;
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Hinh 3 .114: Tao phoi moé phong qud trinh gia cong.

- Khai béo cac thong s6 may cong cu, géc toa do 1ap trinh, mat an toan
thuc hién nhu sau: menu manager / mfg setup tiép tuc khai bao cac thong sb6 nhu chi

dan trén hinh 3.115. Nhap chudt vao OK dé két thiic cau Iénh.
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Hinh 3 .115: Khai bdo mdy , géc toa dp mdy, mdt an toin

Goc toa d6 duoge xac dinh 1a giao diém cta 3 mat DTM1, DTM2 va mit trén
cua phoi.
Mit an toan duwoc xac dinh bang cach nang mat OXY theo phuong z mot

khoang 2(mm).

> Xay dung phuong an phay thoé: Chon phuong an phay tho theo kiéu

Volume

Hinh 3 .116: Cdc thong sé can thiét cho qud trinh gia cong khuén dwong
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Dé thyc hién phay theo kiéu Volume ta can khai bao thé tich vat liéu 1ay di,
thuc hién nhu sau:

+ Tao thiét dién nhu hinh 3.117 trén mit phéng DTMI bﬁng cong cu
Sketch. St dung chirc nang offset edge.

Hinh 3 .117: Tao thiét di¢n din.

+ Click vao biéu tuong @ (Mill volume tool) trén thanh cong cu dé khai

. . . n , . \ . 2 ar
b4o tao phoi volume cho qua trinh gia cong. Sau d6 Click vao biéu tugng =

(extrude tool) dé tao khéi dun cho thiét dién vira tao, cac thong s6 khai bao nhu hinh
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Hinh 3 .118: Tao thé tich vit liéu cit bé.
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Pé tao dung thé tich can phay ta st dung thém cac chtc nang Trim, Offset
thé tich dé hoan thién thé tich can phay. Ta thu dwgc thé tich phay di nhu sau:

Nhu vay ta di xdy dung xong thé tich vat lidu lay di trong qua trinh gia
cong.Tiép tuc khai béo cac thong sb can thiét cho qué trinh gia cong bao gém:

+ Dung cu cat: dao phay ngén dudng kinh 12 (mm) khai bao nhu hinh

-0l x|
Fle Edit View |
Ol-l= o hE| ¥ & [ | Generel | Setings | CutData | 0M | Oifeet Takeo |
T00L POSL. [TOOL 1D TOOL TYFE Nare: Genmeiy

m End_D5

Type: [ —

[EnD ML - — 'I'| |

Matenal: |

Urits:

IMI'M|HI - N 100
Numbei ol Flles -+ 7[5

[

. 2l
Careed | @ Hide Detait | e |

Hinh 3 .119: Khai bdo dung cu cit khi gia céng khuén dwong

+ Khai bao ché do cit: Ché do cat duogc khai bao nhu hinh

-1 Lt Prrarrters of Sequence “Yohime (=)

B Bl i Tk |

AH_FEEL 1
FAEE_FEEE 50

RET3CT FEED 2

TR&YZASE_FEED 800

FLUNSE <EED E

STEP_DEPTH L s— ,O_C)
TOLERSACE om

STER_VER

FRIF STRTC AL )

FIUGH_STOLF AL 0 L
BATTIN_ATOCE AW 03 ’ Q——{0—0)
Uil u 4

SCAH_T(TE TVPE_SFRAM

e e

FIUGH_OFTIH ACUGA_THLY

CL=eA DIET o5

Rip 1 PEED 00

[

in Hoe ety

Hinh 3 .120: Khai bdo ché dé cit khi gia cong khuén dwong.
+ Chon vung phoi vura tao

- Mo phong duong chay dao véi Screen play
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Dutéing chay dao

=

Hinh 3 .121: M6 phong dwong chay dao.

- MO phong qua trinh cét kim loai véi NC check:

Hinh 3 .122: M6 phong quad trinh gia cong tho khuon dwong.
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» Phay ban tinh cho ntra khuén duong.

Khi phay thé tich trén ta sir dung dao phay ngén duong kinh 12 (mm) nén
mot sb vi tri ching ta khong dugc gia cong, trong nguyén cong ndy chung ta sir
dung dao c¢6 duong kinh nho hon dé gia cong hét nhitng phan trén .

- Trong phan Mechining ta chon may nguyén cong méi véi phuong an 1a
Local Mill. Trong model Local Mill lya chon phuong &n Preview NV secquence -
gia cong phan vat liéu ma nguyén cong trude chua gia cong hét. Chon Done dé chap
nhan.

- Chon nguyén cong trudce 1a Volume mill.

- Tiép theo khai bao cac thong s6 can thiét cho qua trinh gia cong.

Hinh 3 .123: Cic théng soé can thiét cho qud tinh gia cong

- Khai bdo dung cu cat: Dung cu cat duoc khai bao nhu hinh
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Genersl | Setings | Cut Data | BOM | Difset Table |
e — Geomety
MILL_D4
MILL D4 | T [ =
[MiLLNG =N I
Matenal
— I
Units: L
IMi:melr:r =] | [0 leo
Humbet of Flutes: 2l
g 2
.
R [os
K | L | =
Cancel | 4 Hide Detaits | Fevet |

-1 Edit Parameters of Sequence "Local Milling™

File Edit Information Tools

Hinh 3.124: Khai bdo dung cu cit

- Khai bdo ché do cit cho qué trinh gia cong: ché d¢ cit duoc khai bao nhu hinh

=10l x|

Parunehuslsasic All E&BWFIAIIcanegom 'I

[150 d=]
Parameter Name Local Mili
150
ARC_FEED 100
FREE_FEED 2500
RETRACT_FEED 2500
PLUNGE_FEED 8
STEP_DEPTH 0.05
TOLERAMCE 0.0
STEP_OVER 1
PROF_STOCK_ALLOW 0
BOTTOM_STOCK_ALLOW
CUT_AMGLE an
SCAN_TYPE TYPE_SPIRAL
CUT_TYFE CLIME
CLEAR_DIST 05
SPINDLE_SPEED 2600
COOLANT_OPTION OFF
0K I Cancel 4 Hide Delsls

Hinh 3 .125: Khai bdo ché dp gia cong.

- Mo phong duong chay dao vadi Screen play
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Hinh 3 .126: mé phong dwong chay dao qua trinh gia cong.
- MO0 phong qua trinh gia cong véi NC Check

Hinh 3 .127: Mo phong qua trinh gia cong.

> Gia cong tinh bé mit khuon duong .
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Dé gia cong bé mat khudén dwong ta st dung Surface Mill. Cac thong sb can

thiét cho qua trinh gia cong mat khuon duoc liét ké nhu hinh.

Hinh 3 .128: Cic thong sé can thiét cho qud trinh gia cong tinh.
Khai bao nhirng thong sd bit budc cho qua trinh gia cong bao gom:

- Dung cu cit: Dao ciu c6 dudng kinh 13 6(mm), dugc khai bao nhu hinh

=10l x|
Fie Edt View |
OS5 B X o m Goneal | Setings | Cut Date | BOM | fset Table |
TOOL FOSL. [ToOL 1D TOOL TYPE Merme: [ Geameiy
1 END_D12 END MILL Bal_DE
2 MILL D4 MILLING Tupe: ) | —
[BaLL ML -] — I
Mateiiat |
Urits: G -
[ Milimeter | [ [100
Nurnber of Ftes: - & e
+
T | H

CM| 4 Hid= Detals Aprly | Revert |
Hinh 3 .129: Khai bdo dung cu cit.

- Ché @6 gia cong: Ché do gia cong duoc khai bao nhu sau:
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rL Edit Parameters of Sequence "Surface Milling” =10] x|
Ble Edk Informabion Took |
Paiameless [Basic A1 | Category: [ Allcalegories -]
[120 o=
Parameter Mame Suface Mil
120

FREE_FEED 2500
ROUGH_STEF_DEPTH 0
TOLERANCE .01
STEP_OVER 0.24
PROF_STOCK_ALLOW 0 -
CHK_SRF_STOCK_ALLOW
SCALLOP_HGT 0.01
CUT_ANGLE a0 55
SCALTYPE TvrEd - O——O—Of
CUT_TYPE CLIME e
LACE_OPTION LINE_CONNECT :
CLEAR_DIST 05
SPINDLE_SPEED 2500
COOLANT_OPTION OFF

ok_| Cancel | 4 Hide Details

Hinh 3 .130: Khai bdo ché dj gia cong tinh.

Bé mat gia cong: Bé mit gia cong d woc liét ké nhu hinh

X
Select T of mare kems.
Regon selection iz avalabl.

Lo cued]

Hinh 3 .131: Khai bdo bé mdt gia cong tinh tim khuén dwong.
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- Xéc dinh huéng chuyén dong ciia dung cu cit. Huéng mii tén thé hién hudng

dich chuyén cua dao.

L+l |

Suiface id = 21
Sufaceid = 22
Surfaceid = 23
Suiface id = 24
Suiface i = 25
Surface id = 50
Suiface id = 26
Surfaze i = 57
Suiface id = 56
Surface i = 55
Suiface i = 54
Suifaceid =53
Suiface id =52
Suiface i = 51

a wl
Ok | Comcsl|  Peve|

Hinh 3.132: Chay dao theo cdac dwong ISOline.
- Sau khi d3 khai bao hoan tat chung ta bat ddu mé phong dudng chay dao

su dung Screen play.

Hinh 3 .133: M6 phong dwong chay dao khi gia cong tinh gia cong.



- 111 -

- Mo phéng qua trinh 14y vt liéu sir dung NC check ta duoc nhu hinh

Hinh 3 .134: M6 phong qud trinh gia cong tinh.
- Téng hop 3 nguyén cong va luu lai dudi dang file gc_khuonduong.ncl
- Xuét sang ma 1én G-code thuc hién nhu sau: CL data / our put / select set /
gc_khuonaml / file / ok / done return / post proce / Done / UNCXOI. p0l .
Nhu vay file gia cong dugc tao theo hé diéu khién Fanuc 16 M trong th v muc

lam viéc dudi day 13 phan trich ca file.

%

N5 T1 M06

N10 S2500 M03

NI15 G1 X-34. Y9.289 Z2. F2500.
N20 Z.5

N25 Z-.3 F20.

N30 Y-.605 F250.

N35 G2 X-21.928 Y2.305 124.26 J-74.132 F150.
N40 G1 X-21.928 Y2.305 Z-.3
N45 X-16.072 Y.999 F250.

N50 X-13.732 Y1.158



-112 -

NS55 X-15.938 Y1.954

N60 X-21.928 Y2.305

N65 G2 X-34. Y9.289 132.866 J70.738 F150.
N70 G1 X-34.Y9.289 Z-3

N75 X-42. F250.

N9905 Y-14.848

N9910 X4.169 Y-14.507 Z-43.514
N9915 Y8.012

N9920 X4.409 Y7.721 Z-43.508
N9925 Y-14.165

N9930 X4.649 Y-13.824 Z-43.502
N9935 Y7.43

N9940 X4.888 Y7.138 Z-43.496
N9965 Y-12.801

N9970 X5.608 Y-12.459 Z-43.477
N9975 Y6.264

N9980 MO5

N130 M030

%

Nhu vay ta dd hoan thanh giai doan 1ap trinh gia cong cac tdm khuon. Sau
khi gia cong cac phén thé tich cua tim khuon am duoc ghép lai voi nhau va dugc
ghép vao véi “vay” khudn. Bo khuon sau cong doan 1am ngudi 1a giai doan , son,
phu cac 16p Ne...nhdm gia ting d cing, d bén nhiét, nham dam bao thoi gian | am
viéc lau dai . Néu chua duoc sir dung ngay can c6 phuong an bao tri hop 1y. Trong

pham vi nghién ctia dé tai khong bao ham noi dung nay.
3. Lua chon céc thong s6 may.

Can ctr vao kich thude cua cac tdam khudn ta lya chon so bo may duc ap luc

v6i 12 loai may c6 luc dong khudn 14 250 tan véi mot sb kich thude co ban nhu hinh
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880 300 MAXE00 271
MiNZS:
200 200 34
100 4100 o
ey JERy — |
N 7 ! 1
=
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= [ i ] =
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Puong kinh Piston ép 1a 60(mmm).

Co cau khuén duoc xay dung nhu sau:

Explode State:Datault Explode

Hinh 3.135: M6 hinh cdc tdm khuén trén mdy 250T
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IV. TiNH TOAN KET CAU KHUON.

1. Xac dinh ap luc ép.

- Xac dinh ap luc ép: Ap luc ép clia vat diic d ugc tinh toan theo may cu thé.
Véi phuong an sir dung may dac ap luc nhu trén ta ¢ thé xac dinh ap luc 16n nhat
cua pittdong ép 1én kim loai 1ong. Ap sudt ép p phu thudc vao ty 1¢ gitra 2 duong
kinh, xilanh dan dong D, va pittong ép D, (hinh 3.135). Ap luc ép dugc xac dinh
theo cong thuc 2.21 [1, trang 81].

Du 2
p =pa(D—] (3.1)

Trong do:
D,- Puong kinh xilanh dan dong D, = 220(mm)
D,- Buong kinh pittong ép D,= 60 (mm)
P,- Ap suit binh chtta P,= 7(Mpa)

Thay gia tri ta co :

5220 2 94,11 (MPa)
= _— == , a
P 60

ey
o
A Pa

/@

e, 24

4?!#!#!#%%

@JIEEI
|

Hinh 3.136: Mé hinh cdc tém khuén diic dp lie khi dit trén mdy 250t
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2. Tinh toan luc khoa khudn.

Luc khoa khudn py c6 gia tri cuc dai tai thoi diém két thuc qua trinh dién ddy, tirc
1a thoi diém xudt hién thay kich va luc khoa khuon d6 phai dwoc duy tri cho dén tan
khi xuat hién 16p vo vat dac dd dong dic. didu nay dam bao cho khuén duoc dong
chdt hoan toan trong sudt giai doan ¢ép. Luc khoa khuon, khi khong c6 hién t ugng va
dap thiy luc (hay con goi 1a lyc khéa tinh) cia co cdu kiéu canh tay don (hinh

3.135), tinh theo cong thirc:
e
re=K.p _M(HZJ (3.2)

Trong do :
K —hé s6 ton that ldy K=0,8 — 0,9;
Po= Pno ZF (ZF 14 téng dién tich hinh chiéu vat dic xac dinh trén
phan mém Pro/Wildfire, h¢ thong rét va cac bo phan khac 1én mat
phan khuén, F = 0,0399 (m?)
Pno — ap luc ép, tinh theo cong thire (2.21)
e — khoang céch tir tryc co cau kep khudén dén diém dat luc p,
voie= 0,07(m)
a — khoang céch tur truc tay don dén truc co cau kep,
a=0,285(m)
D, va D, — dudng kinh xilanh thuy lyc va xi lanh ép.
Thay s6 ta c6:

p, =0,8.94,1 1.0,0399.@ 1+ 0073 _ 343,6(MPa)
60 0.285
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3. Luec tich chi tiét:

Luc tach khudn phu thude vao lyc can thiét dé tach vat dtc ra khoi rudt. Néu
bo qua hién tuong chénh Iéch nhiét d gitra vat dic va khuodn thi lyc do khudn co
thé tinh nhu sau:

Ps~f.p.F (3.3)
Trong do :

f -hé s6 ma sat gitra vat dac va rudt.

p - ap suét luc cua kim loai dac 1én rudt ,Mpa;

F- dién tich bé mat tiép xtc rudt —vat dic, m?.
Ta c6 gia tri cua f, p dugc xac dinh theo bang 2.6 [1.trang 84] 4p dung véi vt ligu
duc 1a hop kim nhom.

f=0,35;p=27,5

Dién tich bé mit tiép xtc dugc xac dinh thong qua trg giup cua phin mém

Pro/Wildfire F =0,0252267(m?)

Thay gia tri vao cong thurce ta co:
P4=0,35.27,5.0,0252267.1000.981

238193,65(N)

0.238193 (t 4n)

4. Tinh toan hé thdng rot:

% Toc do nap va toc do ép:

Tbc do chay cta kim loai trong rinh dan v, goi 1a tde do nap va tbc do chay cua
kim loai trong budng ép v. goi 1a téc do ép. Pay 1a hai thong sb quan trong, mang
tinh quyét dinh dén cac diéu kién thuy dong va diéu kién nhiét cia qua trinh dién
day khuon ap luc.Gia tri tc d6 nap va tdc do ép c6 lién quan 1dn nhau theo phuong

trinh dong lién tuc:



- 117 -

Vo fi= ve fe (3.4)
Trong do: f,va f,1a dién tich thiét dién ngang cua ranh dan va budng ép,m”.

Can cu theo bang 2.7 [1,trang85] ta chon tbe do nap ddi vé6i vat dic nhom, chiéu

day 1a 3(mm) la v, = 30 (m/s). Nhu vay thay cac gia tri vao ta co:

Cvf. 304572
" w30

% =47.98(m/s)

% Thoi gian dién day khuén:

Gia tri thoi gian dién déy tinh theo cong thire 2.30 [1, trang 86] phu thudc vao ché
d6 ma sat dong chay dién day hdc khuon. Doi voi ché d6 dién ddy réi — Phan tan

tuan tu, thoi gian dién day tinh theo cong thirc:
td: tb+ tp +t1 (35)
Trong do6:

ty,va t; — khoang thoi gian kim loai chuyén dong phan tan v a chuyén dong rdi trong
héc khuén, (s).
t,- khoang thoi gian bay tu do cua dong kim loai trude khi tao dong phan tan tai chd

va dap vdi vat chudng ngai xac dinh theo cong thuc:
ty = (Ly + Oyat 8:)/ v, (8)
Trong do:

L, 13 chiéu dai dong kim loai bay tu do 0.196 (m)

dyq1a chiéu day trung binh ctia chi tiét 8,4 = 0.003(m)

8, 1a chiéu day ranh dan theo thiét ké hé &, =0.003 (m)
Thay gia tri ta co:
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‘) = 0,196 +0.003 +0.003 — 0.0042(s)
47,98

Gia tri thoi gian dién ddy ty ma trong khoang thoi gian d6 cac dong riéng biét
két hop lai v61 nhau trude khi dong dac dugc tinh toan Xuét phat tu diéu kién: nhiét
d6 kim loai 1ong trudc khi dién day song khong duoc thap hon nhiét do dong dic thi

thoi gian dién day trong chuyén dong phén tan:

3 3
T, T, T,-T,
t, =82 | K || In—% | +K,.[| In——* 3.6
=5l J(”j =

li

Thoi gian trong giai doan chay rdi :

K, K, K; K4 —hé s6 trén bang 2.8.

Trong do :
Ty - nhiét d6 két tinh cta kim loai ADC12 14 515°C.

T, - nhiét do rot kim loai 16ng kho ang 680°C.

T,- nhiét 46 duong long vao khoang 650°C.
Ty - nhiét dd khuon vao khoang 200°C.
Tq4- nhiét do déng dic hoan toan 380°C

V6iK;=0.179, K,=0.25 K;=0.013,K,=0.015

Thay gia trita cé :

3 3
t =.310179 (mw +0,25. [mwj =0.0857(s)
? 650 — 200 515-200
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2 2
t, =3%0.013 1n 88022001 4 15[ 1n 21200 =0.0213(s)
515200 380—200

Tir cong thire 3.5 ta ¢6 thé xac dinh duogc thoi gian dién ddy khudn nhu sau:
ta=tyt t, 7,=0,0042 + 0,0857 + 0,0213 = 0.113(s)
% Thoi gian ép tinh

Khi tinh toan thoi gian ép , ngudi ta gia thiét rang , nhiét do kim loai tai thoi
diém két thuc qua trinh dién day khuon coi bang nhiét do két tinh Ty,. Thoi gian ép
tinh dugc xac dinh theo cong thic 3.7 [1,trang 88]

2 2
tC:K[( O j-( Oy H 3.7)
L, —T, T, - T,

Trong d6 : K —hé s6 phu thudc hop kim duc, K = 289.
T.— Nhiét 36 nung so bd cua rinh dan T,y = 250°C.
8 - chiéu diy ranh din 3 (mm)

Thay s ta c6 :

2 2
t. =289 0,005 1 _ 3 =0.01(s)
515-250 515-200

% Thiét ké hé thong rét

Do dac diém két tinh cta kim loai duc ap luc cao 1 a khong thé tao diéu kién dong
dac c6 huong, do do phai tao diéu kién cho vat duc dong dac dd ng thoi. Mét khac,
kim loai dién day khuon trong mot khoang thoi gian v6 ¢ Uing ngan, bai vay thiét ké

hé thong rot can phai tuan tha mot sé dicu co ban sau day:

e Quing duong chuyén dong cia kim loai 1ong trong khuén 1 ngan nhat c6

thé duoc.
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e Dién tich ranh dan thu hep dan tur buéng ép toi hdc khudn. Hé théng rot
thu hep dan c6 tac dung 1am giam su cudn khi vao vat dac, dong thdi 1am

ting toc do dong dién day.

Diém khac biét giita hai hé thong rot ciia hai kiéu budng ép ngudi kiéu thang
dung va kiéu ngang nay 1a: trong budng ép ngudi nim ngang, hé thong rot khong co
phan nbi trung gian tir budng ép dén ranh dan. Khi d6, duong di cta kim loai 1ong

s€ ngan hon, tranh duoc hién tugng ngudi sém cua kim loai trong budng ép.

Phy thudc vao vi tri twong quan gitta cac dudng dan, kénh dan trong hé thong ép
d6i voi vat dic, c6 thé phan hé thdng rét thanh ba kiéu: rot truc tiép, rét phia trong
va rot ngoai, trong hé thong rot truc tiép, khong c6 kénh dan trung gian, dién tich
kénh nap trong may budng ép thing dung tinh bang dién tich thiét dién ngang cua
dng dan (hinh 3.137); trong budng ép ngang, dién tich kénh nap tinh bang dién tich
budng ép (hinh 3.138). Khi vat duc co 16 huéng truc, éng dan két thuc & cudi rinh

dan bd tri xung quanh cai ngit d ong (hinh 2.17c¢).

Hinh 3.137: Hé thong rét kiéu rét ngo ai
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Hinh 3.138: H¢ théng rét cho vit diic c6 ciu tao va hinh dang khdc nhau

Heé thdng ép bén trong dugc sir dung dbi véi vat duc ¢ 16 & tam kich th ude 16n
cho phép cac kénh dan va ranh dan & d6. Hé thdng rot kiéu nay thuong ap dung cho
khuon duc thiéc, 1am giam dang ké kich thude khuodn ép.

Hé thong rot ngoai dugc ap dung phd bién nhat. Pay 1 bién phap c6 thé ép mot
1an vao nhiéu hdc khudn. Dé lam duoc viée do, trong hé théng rot , nguoi ta con )
tri thém mot u tich kim loai vira c6 tdc dung phan phéi kim loai 16ng, vira duy tr i
nhiét d on dinh & ranh dan.

X Tinh toan rinh d4n

Rénh din 13 thanh phan co ban nhét cta hé thong rét . Dién tich thiét dién ngang
ctia ranh dan quyét dinh toc d6 nap kim loai . Chiéu d ay rinh dan quyét dinh dong
hoc qua trinh dién day va kha nang ép trong budng ép. Hién nay, con mot phuong
phap tinh dién tich rdnh din thong qua cac hé s6. Trong phuong phap ndy , nguoi ta
coi téc d6 nap v, la tich ciia cac hé sb va téc do trung binh:v, = K,K,v,,. Trong d6
v, 1a tbc do trung binh ciia dong nap va ldy bang 15 m/s. K, va K, cac hé s tinh
dén kiéu déng vat dac va ap suat ép. Thoi gian dién day 7, = K,K,t, voi t, 14 thoi

gian dién diy trung binh, lay bang 0.06 gidy. K, va K, 1a cic hé s6 tinh dén loai
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hop kim va chiéu day trung binh cua vat dtc. Vi cach dat cac hé s6 nhu vay, dién
tich rdnh dan tinh theo cong thirc 2.36 [1, trang 92].
L12(m, +m )

- (2.36)
K1K2K3K4PM

d

Trong do:

myq: 12 khéi luong vat dic.

m,: 1a khéi lugng ciia vau.

p,, - khoi luong riéng cia vat duc

Céc gia tri hé s6 K,; K,; K,; K, dbi voi duc hgp kim nhom, khdi lugng
nho hon 2 kg; khoéi lugng tinh theo gam va khéi lwong riéng p tinh theo g/ em® cho &
bang 2.11 [1, trang92]. Nhu vay ta c6 thé suy ra:

L2V
fi=
K1K2K3K4
V: 1a thé tich vat dic duoc xac dinh qua trg gitp cua phan mém
Pro/Wildfire 14 9,0803777.10* (mm®) = 0,90803777(cm”).
K=2;K,=15; K,=0.75; K,=1
Thay gia tri ta co:
_ 112.0,90803777

- =0.452(cm*) = 45,2(mm’
Ja 2.1,5.0,75.1 (em™) (mm’)

Dé dam bao nguyén tic thit dong cua hé théng rot, ngudi ta st dung dién
tich thiét dién ngang cua kénh dan phu c6 gia tri f »(1L2=15)f,. Chiéu cao kénh din
phu x4c dinh bang cong thirc thue nghiém:

h, =0,77./1,
Thay gia tri f; = 45.2(mm?) ta co:
h,, =0,7745,2 = 5,176(mm)
5. Tinh hé thdng thoat hoi:

Hé théng thoat hoi thudng dugc thiét ké c6 dang ranh vudng goc. Can cir theo
bang 2.12 [1, trang 93] ta chon chiéu dayd, cua ranh thoat hoi la 0,12(mm). Khi

trong hdc khuon dtc ap luc c6 thé thoat qua ranh thoat hoi, qua hé thong ddy, qua

mat phan khuon. Viéc bd tri hé théng thoat hoi phu thudc vao hinh dang cta chi tiét duc.
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CHUONG 4
TONG KET VA DE XUAT Y KIEN

Nhu véy ta hoan tat cdc ndi dung can nghién ciru trong pham vi dé tai t6t
nghiép. Thong qua qué trinh thyc hién dé tai em da biét thém vé cong nghé vat lidu
va ung dung cac phan mén CAD/CAM/CAE khi thiét ké khuon mau. Thiét ké va
ché tao bo khuon diic 4p luc cho hop kim nhém 14 ndi dung tim hiéu rit rong bao
gém ca vé hién tugng vat li¢u trong khuoén va thiét ké ché tao khuén. Sau 3 thang

thuc hién dé tai em xin dé xuat mot so van d¢ sau:

Cong nghé duc trong khuon kim loai néi chung va cong nghé vat liu noi
riéng 13 linh vuc rat quan trong co y nghia thyc tién cao can dwoc nghién ciru va dao
tao chuyén nganh riéng.

Tiép tuc nghién ctu phin mém Pro/E thong qua viéc thiét ké khudn cho
nhiing dang chi tiét khac nhau va co yéu cau ky thuat cao hon, 4p dung véi loai
khuon phtic tap dé san xuét trong cong nghiép.

Ngoai viéc nghién ctru chirc ning CAD/CAM ta nén dau tu vao viéc nghién
ctru chtrc ning CAE trong thiét ké khuén mau nd giam ti da thoi gian tinh toan
bén, két ciu khudn, dong chay kim loai 1ong trong hdc khuén, thoi gian can thiét dé
dién day khuon ...Day 1a mot ndi dung rat quan trong vi né cé thé cho chung ta tac

dong sau vao cac hién tugng cua khuon.

Trong qué trinh nghién ctru va hoan thanh dé& tai nay nho sy giup d nhiét
tinh ctia cac Thay gido trong khoa, cac anh & X wéng co khi K¥ thuat sé Lé Huy, cac
ban hoc trong khoa. Pic biét 1a sy chi dan giup d& tan tinh va déy trach nhiém cua

thay huéng dan Lé Ngoc Son. Em xin chan thanh cam on.
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CHUONG 1

KHAI NIEM CHUNG

1.1. THUC CHAT, PAC PIEM VA CONG DUNG

1.1.1. Thyc chét

Diic 1a phuong phdp ché tao san pham bang cach rét kim loai 16ng vao khuon ¢
hinh dang nhét dinh, sau khi kim loai ho4 ran trong khuon ta thu dugc vat dic ¢6 hinh
dang giong nhu khuon duc.

Néu vat pham diic dua ra dung ngay goi 12 chi ti€t diic, con néu vat phadm dic phai
qua gia cong ap luc hay cét got dé nang cao co tinh, do chinh xac kich thu6c va do bong
bé mat goi 1a phoi dic.

Duc c6 nhitng phuong phap sau: dic trong khuodn cét, dic trong khuon kim loai,
duc dudi ap luc, duc li tam, dic trong khuén mau chay, ddc trong khuon vo mong, duc
lién tuc v.v... nhung phé bién nhat 1a dic trong khuon cét.

1.1.2. P&c diém

- Duc c6 thé gia cong nhiéu loai vat liéu khdc nhau: Thép, gang, hop kim mau v.v...
c6 khoi lugng tir mot vai gam dén hang tram tan.

- Ché€ tao duoc vat dic c6 hinh dang, két cau phic tap nhu thin mdy cong cu, vo
dong co v.v...ma cac phuong phap khé khan hoac khong ché tao duoc.

- Do chinh xdc vé hinh dang, kich thudc va do béng khong cao (c6 thé dat cao néu
dac dac biét nhu duc ap luc).

- C6 thé dic duogc nhiéu 16p kim loai khéic nhau trong mot vat diic.

- Gia thanh ch€ tao vat duc ré vi von dau tu it, tinh chat san xudt linh hoat, nang
sudt tuong doi cao.

- C6 kha nang co khi hoa va tu dong hoa.

- Ton kim loai cho hé thong rét, dau ngoét, dau hoi.

- D& gay ra nhiing khuyét tat nhu: thi€u hut, r6 khi, chay cat v.v...

- Kiém tra khuyét tat bén trong vat diic khé khan, doi hoi thiét bi hién dai.
1.1.3.Cong dung

San xuat dic duoc phat trién rat manh va dugc st dung rat rong rdi trong cdc

nganh cong nghiép. khoi luong vat dic trung binh chiém khoang 40+80% tong khoi
lugng cia may moéc. Trong nganh co khi khoi luong vat dic chi€ém dén 90% ma gia
thanh chi chiém 20+25%.
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Simpo

3.1.4. Phén loqi
K§ thuat dic duoc phan loai theo so do sau:

KY THUAT PUC
I
! V
bic trong khuon cit |e Dbuc dac biét
} '
| ! | ' | ! l
biic trong hom | | Dic trén nén | | Puc bang khuon ||Dic dp luc| | Diic ly biic
tam lién tuc

khuon xudng dudng gat kim loai

\4

A 4
Pic trong khuon vo mong bic trong khuon mau chay

H.1.1. So do phan loai phuong phap diic
CHUONG 2
PUC TRONG KHUON CAT

2.1. KHAI NIEM VE QUA TRINH SAN XUAT PUC
Quad trinh san xuét dic bao gom céac cong doan chinh sau:

B0 phan k¥
thuat
Ché tao hén hop B6 phan moc Ché tao hén hop
lam khuon mau lam 16i
v v
Lam khuon — Nau kim loai — Lam I6i
v '
Say khuon Say 161
Lap rdp khuon va je—
> rot kim loai [
|
v
Pha khuon lay Pha 161 khoi vat Lam sach vat Kiém tra chat
vat duc — duc — dic g luong

H.2.1. So do cac bo phan trong xudéng dic
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Simpo

.
o1y

Phong k¥ thuat c6 nhiém vu lap phi€u cong nghé va thiét k€ cac ban v€ ky thuat:
ban v& chi tiét, ban v& vat dic, ban v€ mau va ban vé hop 16i r6i dua sang cho bo phan
moc méiu dé ché tao mau va hop 16i va chuyén cho cdc bo phan ch€ tao khuon va 16i. Sau
khi sdy (hoac khong say) khuon va 161, tién hanh 1ap rap khuon va rét kim loai.

2.2, CAC BO PHAN CO BAN CUR MOT KHUON PUC

Muon dic mot chi tiét, truée hét phai v€ ban v€ vat dic dua trén ban v€ chi tiét ¢
tinh dén do ngot cha vat liéu va lugng du gia cong co khi. Can cit theo ban vé vat dic, bo
phan xudng moc mau ché tao ra mau va hop 106i.

MaAu tao ra long khuon 6 - c¢6 hinh dang bén ngoai cta vat dic. Loi 7 duoc ché tao
tir hop 16i ¢6 hinh déng giong hinh dang bén trong cta vat dic. Lap 16i vao khuon va lip
rdp khuon ta duoc mot khuon dic.

Dé din kim loai 16ng vao khuon ta phai tao hé théng rét 10. Rt kim loai 16ng qua
hé thong rét nay. Sau khi kim loai hoa ran, nguoi dem phd khuon ta duoc vat dic.

Long khuon 6 phu hop véi hinh dang vat dic, kim loai long duogc rét vao khuon
qua hé thong r6t. Bo phan 11 dé dan hoi tir 1ong khuon ra ngoai goi la dau hoi dong thoi
con 1am nhiém vu bd sung kim loai cho vat didc khi hod rin con goi 1a dau ngoét.

Hom khuon trén 1, hom khuon dué6i 9 dé 1am nira khuon trén va dudi. Dé lap 2
ntra khuon chinh xac ta dung chét dinh vi 2.

Vat liéu trong khuon 4 goi 12 hdn hop lam khuon (cat khuon). DE nang cao do bén
cua hén hgp 1am khuon trong khuon ta dung nhitng xwong 5. Dé tang tinh thoat khi cho
khuon ta ti€n hanh xién céc 16 thoat khi 8.

11 10

1- Hom khuon trén
2-  Chét dinh vi

3- Mat phan khuon
4- Cét khuon

5- Xuong khuon

6- Long khuon

7- Loi

8- Ranh thodt khi
9- Hom khuon dudi
10- Hé thong rét

11- DPau hoi (hoac dau ngoét)

N Tt

ERRRITRSNRRRRRIRI RN OR, MR,

LANT )0
ST T

H.2.2. Cac bo phan chinh cua mot khuon duc cat
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2.3. HON HOP LAM KHUON VA LAM LOI
Hén hop lam khuon va lam 16i gém: cat, dat sét, chat két dinh, chat phu, nuéc
v.v... C6 2 loai: loai cii (da dung) va loai méi ché€ tao

2.3.1. Yéu cau doéi véi hon hop lam khuon va lam 16i

Hén hop can c¢6 nhitng tinh chat sau:

o/ Tinh déo

Tinh déo 1a kha nang bién dang vinh citu ctia hén hop sau khi bd tdc dung cua
ngoai luc. Tinh déo ting khi nudc trong hén hop ting dén 8%, dat sét va chit dinh tang,
hat cat nho.

b/ Pd bén

Do bén cua hon hop 1a kha nang chiu tic dung ctia ngoai luc ma khong bi pha
huy. Do bén tiang khi hat cit nho, khong dong déu va sac canh, do min chit cta hén hop
tang, lugng dat sét tang, luong nude tang dén 8 %.

- Khuon tuoi c6 stic bén nén <(6+8) N/ cm?.

- Khuon kho ¢ stic bén nén <(8+30) N/ cm?.

- Khi nhiét do tang dén 900°C thi siic bén nén ting 2+3 lan

Dé d4nh gia do bén ta dung gi6i han bén nén, dugc tinh theo cong thic sau:

5= (N/ cm?)
E

vGi : P - luc nén; F- dién tich tiét dién ngang mau thu

¢/ Tinh 10n

Tinh lin 13 kha niang giam thé tich ctia hén hop khi chiu tac dung clia ngoai luc,
can c¢6 tinh lin dé it can trd vat dic co khi dong dac va lam nguoi, tranh dugc nit né,
cong vénh.

Tinh lin tang khi dung cat song hat to, luong dat sét it, chat két dinh it, chat phu
(mun cua, rom vun, bot than) tang.

d/ Tinh thong khi

Tinh thong khi ctia hén hop 1a kha nang cho phép khi lot qua nhitng ké hd nho
giita nhitng hat cét cia hén hop. Tinh thong khi can cé dé vat dic khong bi rd khi.Tinh
thong khi tang khi hat cét to va déu, luong dat sét va chat két dinh it, d6 dam chat cta
hoén hop giam, chat phu nhiéu va luong nuéc < 4 %.

Dé danh gid kha nang thodt khi clia hén hop 1am khuon, ngudi ta dung do thong

khi K: K=_ QL
100.F.P.t
VOi: Q : lugng thong khi théi qua mau (cm?).

L : chiéu cao ciia mau (cm).

A s A A 9 g 2
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P : dp suét ctia khi truéc khi qua mau ( N/ cm?)

t : thoi gian khong khi thoat qua mau ( phut )

Trong thuc nghiém, ngudi ta ldy: Q = 2000 cm?; L = 50 mm; D = 50 mm, do d6
khi thi nghiém chi can xac dinh thoi gian khong khi thoat qua mau.

g/ Tinh bén nhiét

Tinh bén nhiét cia hon hop 1a kha nang khong bi chdy, chdy va mém ra & nhiét do
cao. Tinh bén nhiét tang khi lugng cat thach anh Si0, tang, hat cat to va tron, cac tap chat
dé chay (Na,O, K,0, CaO, Fe,0,) trong hon hop cang it. Téng s6 nhitng chat dé chay
nay phai < 1,5+20% d6i v6i thép va phai < 5+7% d6i v6i gang, dé dic kim loai mau
khong qua 10+12%. Hén hop lam khuon cho tat ca cac loai vat dic khong dugc chia
(Na,0 + K,0) qua 1%, CaO < 1+2% va Fe,0; < 3+4%.

e/ Pd am

La lugng nudc chita trong hén hop do, duoc xéc dinh bang cong thic sau:

g_gl

X= 100% .

vGi: g- khoi lugng hon hop tuoi; g;,- khoi lugng hon hop kho.

Do 4m tang khi luong nudc trong hén hop tang, nhung do 4m phai < 6- 8% vi néu
nhiéu hon s& 1am cho stic bén, tinh thoat khi giam. Do 4m d6i véi khuon tuoi dic: gang :
4,5+5,5%; thép: 4,5%; nhom: 4+5%.

f/ Tinh b&n lav

La kha nang lam viéc duoc 1au va nhiéu 1an ctia hén hop, duoc xac dinh:

C= 5100% .

vGi : R- stic bén san ¢6 clia hdn hop, r- siic bén sau mot thoi gian st dung.
2.3.2. cac loai vat liéu lam khuon va lam 16i
Chu yéu la cat, dat sét, chat dinh két, chat phu v.v...
ao/ Cat
Thanh phan chu yéu cua cat 1a SiO,, ngoai ra con ¢6 Al,O,, CaCO;, Fe,0;...
Phan loai cat
- Theo noi ldy cdt: gom cét nii hat sac canh, cat song hat tron déu.
- Theo do hat: Nguoi ta xac dinh do hat cua cat theo kich thude 16 ray. S6 hiéu ray
goi theo kich thudc 16 ctia n6 (hat) duoc phan nhém:

Tén cat Nhom S6 hiéu ray Kich thuéc hat (mm )
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cat tho 063 1-063 - 04 041
rit to 04 063 - 04 - 0315 0,315 + 0,63
to 0315 04 - 0315 - 02 0.2+ 04
vira 02 0315-02-016 0,16 = 0,315
nho 016 02-016-01 0,1+0,2
rit nhd 01 016 - 01 - 0063 0,063+ 0,16
min 0063 01 - 0063 - 005 0.05+0.1
bot 005 0063 - 005 - nho <0.05

- Theo thanh phan thach anh ( SiO,):

Loai cat 1K 2K 3K 4K

Luogng chita SiO, (%) 97 96 94 90

- Theo thanh phan dat sét:

Tén cat Ky hiéu Lién x0 So lwong dat sét chita trong cat (%)
Cat thach anh K <2
Cat gay T 2+10
Cat nira béo ITx 10+20
Cat béo X 2030
Cat rat béo Ox 30+50

Ky hiu cat va chon cat

Ky hiéu cdt: theo thanh phan thach anh va do hat.

vi du: 2K 063A; 2K 016B; véi: 2K : 1a loai cat thach anh s6 2; 063, 016: 1a do hat.
A,B :1a cét 6 ray trung binh ctia bo 3 ray > 50%

Chon cat:

- Tuy thuoc khoi lugng vat dic, kim loai vat ddc ma ta chon loai cat, thanh phan
va do hat nhat dinh.

- Pé 1am khuon tuoi dic gang xdm, m g4 < 200kg, ta dung cat gay (T) do hat 01;
016; 02; 04.

- Vat dic ¢6 khoi lugng m = 200+2000 kg, gang trang thi dung cat nita md ting
thach anh (dé chiu nhiét), do hat P 16 - 04. Vd : T04A; K02A.

- D€ lam khuon 16i dic thép m< 500kg, dung cat thach anh (K) do hat P 16- 02.
Vidu: KO2A; KO16B; KO16A.

- D€ dic kim loai mau ta dung cat nita md, do hat 01; 016; 02, thach anh fit.
vd: 016A; OIA.

b/ Dat sét
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Thanh phan chu yéu: cao lanh mAl,O;, nSiO,, gH,0O, ngoai ra cdn ¢6 tap chat:
CaCO0,, Fe,0;, Na,CO,,.

Pac diém: Déo, dinh khi c6 luong nuée thich hop, khi sy thi do bén tang nhung
don, dé va, khong bi chdy khi rét kim loai vao.

Phan loai dat sét:

- Theo thanh phan khodng chdt :

Pat sét thuong hay cao lanh c¢6 san trong tu nhién. Thanh phan chi yéu la
Al,04.25i0,.2H,0, loai nay dé lam khuon dic thudng, c6 mau trang, kha nang hidt nuéc
kém, tinh déo va dinh kém, bi co it khi say. Nhiét do néng chay cao (1750+1785°C).

Pat sét bentonit (1) thanh phan cht yéu 1a: Al,0,.4510,.H,0. No 1a dat sét trang
cé tinh déo dinh 16n, kha nang hit nuéc va truong nd 16n, bi co nhiéu khi sdy, hat rat
min, nhiét do chay thap (1250+1300°C). Do ndi Iira sinh ra lau ngay bién thanh. Loai ndy
dé 1am khuon quan trong can do déo, bén cao.

- Phdn loai ddt sét theo khd nang dinh két

+ Loai dinh két it (M): c¢6 do bén nén tuoi 0,5+ 0,8 kg/cm?; do bén nén kho < 3,5
kg/cm?. Loai nay thuong dung 1am khuon duc kim loai mau, nho, vira.

+ Loai dinh két vira (C): ¢6 do bén nén tuoi 0,79+1,1 kg/cm?* do bén nén kho <
3,5+5,5 kg/cm?.

+ Loai dinh két bén (B): ¢6 do bén nén tuoi >1,1 kg/cm?; do bén nén kho trén 5,5
kg/cm?.

- Phdn loai theo khd ndng bén nhiét

+ Nhém 1: bén nhiét cao, chiu duogc t°> 1580°C.

+ Nhom 2: bén nhiét vira, chiu duge t°: 1350+1580°C.

+ Nhém 3: bén nhiét thap, chiu duge t°<1350°C.

Chon dat sét:

- B¢ diic thép: thuong ding cao lanh (¢p), loai rat bén (B) va c¢6 kha niang chiu
nhiét cao.

- B¢ diic gang: dung cao lanh loai dinh két, chiu nhiét vira, bén va rat bén cho ca
khuon tuoi va kho.

- Dé dic hop kim mau: thudng dung cao lanh dinh két vira va cao, bén nhiét thap.

¢/ Chat két dinh: Chat dinh két 12 nhitng chat dua vao hon hop 1am khuon, 151 dé
tang tinh déo cua hon hop.

Yéu cau:
- Khi tron vao hén hop, chat dinh két phai phan bo déu.
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- Khong lam dinh hén hgp vao méiu va hop 16i va dé pha khuon 15i.
- Kho nhanh khi sdy va khong sinh nhic¢u khi khi rét kim loai .
- Tang do déo, do bén va tinh bén nhiét cho khuon va 16i.

- Phai ré, dé ki€m, khong anh hudng dén sic khoé cong nhan.

Nhirng chat dinh két thuong dung:

- Ddu: diu lanh, ddu bong, ddu triu... dem tron véi cdt va sdy ¢ t=200+250°C ,
dau sé bi oxy hod va tao thanh mang oxyt hitu co bao quanh cac hat cat lam chiing dinh
két chac vé6i nhau.

- Nudc duong (mdt): dung dé 1am khuon, 16i khi dic thép. Loai nay khi sdy bé
mat, khuon sé€ bén nhung bén trong rit déo nén van dam bao do thoat khi va tinh lin tot.
Khi rét kim loai né bi chdy, do d6 tang tinh x6p, tinh lun, thoat khi va dé pha khuon
nhung hit 4m nén say xong phai dung ngay.

- B6 ho: (nong do 2,5+3%) hit nude nhicu, tinh chat nhu nude dudng, dung lam
khuon tuoi rat tot.

- Cadc chdt dinh két hod citng: Nhua thong, Ximang, hac in, nhua duong. Khi sdy
ching chay 16ng ra va bao quanh céac hat cat. Khi kho ching tu hoa cting lam tang do
bén, tinh dinh két cho khuon. Thuong thuong dung loai ximang pha vao hén hgp khoang
12%, do am cua hén hop 6+8%, dé trong khong khi 24+27 git ¢6 kha nang tu kho, loai
nay rat bén.

- Nuéc thuy tinh: chinh 1a céc loai dung dich silicat Na,0.nSiO,.mH,0 hoac
K,0.nSi0,.mH,0 sdy & 200+250°C, né tu phan huy thanh nSiO,.(m-p)H,O 12 loai keo rat
dinh. Khi théi CO, vao khuon da 1am xong, nuéc thuy tinh tu phan huy thanh chat keo
trén, hon hop sé ctng lai sau 15+30 phuit.

d-Cac chat phy

Chat phu la cdc chit dua vao hén hop dé khuon va 16i c6 mot s6 tinh chat dic biét
nhu nang cao tinh lin, tinh thong khi, 1am nhan mat khuon, 16i va tang kha nang chiu
nhiét cho bé mat khuon 161, gom 2 loai:

- Chdt phu gia: trong hoén hop thuong cho thém mun cua, rom vun, phan trau bo
kho, bot than... Khi rét kim loai 16ng vao khuon, nhitng chat nay chdy dé lai trong khuon
nhiing 16 réng lam tang tinh x6p, thong khi, tinh Iin cho khuon 16i. Ti 1& khoang 3% cho
vat ddc thanh méng va 8% cho vat dic thanh day.

- Chdt son khuén: Dé mit khuon nhin béng va chiu néng t6t, nguoi ta thudong
quét 1én bé mit 1ong khuon, 16i mot 16p son, c6 thé 1a bot than, bot gratit, bot thach anh
hoac dung dich cua chiing véi dat sét. Bot than va gratit quét vao thanh khuon, khi rét
kim loai vao n6 s€ chay tao thanh CO, CO, lam thanh mo6i truong hoan nguyén rat tot,
dong thoi tao ra mot 16p khi ngan céch gitta kim loai 16ng v6i mat 1ong khuon lam cho
mat 1ong khuon khong bi chdy cat va tao cho viéc pha khuon dé dang.
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2.3.3. hon hop lam khuon, 16i
o/ Hén hop 1am khuén : c6 hai loai

Cat go: Dung dé phu sat mau khi ché tao khuon nén cin cé do bén, déo cao, dong
thoi né truc ti€p ti€p xdc véi kim loai 1ong nén can phai ¢6 do chiu nhiét cao, do hat can
nho hon dé bé mit dic nhdn béng, thong thudng cat 4o 1am bang vat liéu méi, né chiém
khoang 10+15% t6ng lugng cét khuon.

CGt dém: Dung dé dém cho phan khuon con lai, khong truc tiép ti€p xtc véi kim
loai 16ng nén tinh chiu nhiét, do bén khong can cao 1am, nhung tinh thong khi t6t chi€m
85+90% lugng cét. Vat dic cang 16n yéu cau do hat ciia hén hop 1am khuon cang 16n dé
tang tinh thong khi.

- Puc gang: Nhiét do vira, lugng dat sét nhiéu dé tang do déo, bén, hén hop cii it.
Thong thuong hén hop lam khuon dic gang c6: do hat khoang 01+ 04, lugng dat sét
8+20%, do 4m 4,5+5%, do thong khi 25+100, do bén nén 3+7,5 N/ cm?, hén hop cii
40-90%.

- Piic thép: Nhiét do néng chay cao, hon hop can khit khe hon, thudng ding cat
thach anh loai 1K, 2K (SiO, > 95%), d6 hat cat 016+0315. Dat sét loai chiu nhiét do cao,
luong chita dat sét khoang 8+15%, do bén nén khoang 3+15 N/cm?, do thong khi khoang
(80+130), do 4m (3,5+8%). Ty 1&¢ hén hop cii 40+80%.

- Pic kim loai mau: Nhiét 4o néng chay nho, hén hop khong yéu cdu cao vé tinh
chiu nhiét. Do hat nho dé tang do bong (0,063+016), do 4m can thap (4,5+6%), do thong
khi nho hon 20, ti 1& hon hop cii (85+95%).

b/ Hon hop lam 15i

Diéu kién lam viéc ctia 16i kha bat 1gi nén hon hop can do bén, tinh lin, do thong
khi cao hon khi 1am khuon nhiéu. Dé tang do bén can giam luong dat sét, dé tang tinh
chiu nhiét P, lugng thach anh dat t6i 100%, it dung hon hgp cii, do thong khi yéu cau
cao, dung hat cat c6 do hat 02 va nhic¢u chat phu. Hau hét cac 16i déu phai sdy trudc khi
1dp vao khuon.

2.3.4. Ché€ tao hon hop lam khuon va lam 16i

o/ Diéu ch& cat cb

Ho6n hop lam 16i sau khi diing nhi€u 14n thi chat lugng s€ kém di. Thanh phan nuGc
it di, hat cat thach anh bi v vun nén giam tinh thong khi. Mat khac, & nhiét do
700+-800°C dat sét mat hét nudc hoa ciing nén hét kha nang dinh két, nén cin diéu ché
lai: Lam nguoi hdn hop dén 30+35°C, phan ly cdc tap chat (kim loai, Xi va soi d4), ray lai
dé loai trir cdc hat dat to va dat sét bot, bot cat thach anh... Sau d6 pha thém mot lugng
cat nhat dinh, dat sét, chat dinh, chit phu méi dé dam bao tinh chat ctia hdn hop.
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b/ Say 16i: Thuc hién & trong mdy sdy t° = 150+240°C, © = 2+3 gio. t° va 1 phu

thuoc vao cac chat ham va kich thuéc cua 16i.

CHUONG 3
CHE TAO BO MAU VA HOP LOI

3.1. KHAI NIEM

Bo mau la cong cu chinh dung tao hinh khuon dic. BoO méau bao gom : Mau chinh,
tdm mau, mau cta hé thong rét, dau hoi, dau ngét. TAm mau dé kep méiu khi 1am khuon,
dudng dé€ kiém tra; miu chinh d€ tao nén hinh ddng ctia 1ong khuon khi 1am khuon diic,
ndi cach khac mau chinh tao nén hinh dang bén ngoai cta vat dc.

Hop 16i dung dé ch€ tao ra 16i. Loi dung dé tao nén hinh ddng bén trong cua vat
duc khi dac kim loai.

3.2. VAT LIEU LAM BO MAU VA HOP LOI

3.2.1.Y&u cav

- Biao dam do bong, chinh x4c khi gia cong cat got.

- Cén bén, ciing, nhe, khong bi co, truong, niit, cong vénh trong khi lam viéc.

- Chiu dugc tac dung co, hod ctia hén hgp 1am khuon, it bi mon, khong bi ri va an
mon hod hoc. Ré tién va dé kiém.
3.2.2-Cac loqi vat lig¢u lam mav va hdp 15i

Vat liéu thuong ding: G6, kim loai, thach cao, ximang, chat déo. Chu yéu la gob,
kim loai.

o/ G6: uu diém cla gb 1a ré, nhe, dé gia cong, nhung c¢6 nhuoc diém 12 do bén,
cting kém; dé truong, nit, cong vénh nén gb chi dung trong san xuat don chiéc, loai nho,
trung binh va 1am mau 16n. Dya vao tinh chat ctia goé ta chia thanh 3 loai:

- Loai 1: gb lim, gu, sén: bén, cting, min, chat thudn nhat, it bi thim nudc, khi cat
got bé mat nhin béng, nhung kho gia cong bang cat got, dat tién nén dung trong san xuét
hang loat, nhitng mau quan trong, nhitng phan riéng ctia mau chiu mai mon nhiéu (goi,
phan thédo roi ...).

- Loai 2: gd m&, dé... c6 do bén, cing trung binh, chiu d6 4m, dé nhin béng c6 thé
lam viéc dugc 25+100 lan. Dung trong san xuét nhd, don chiéc, nhiing mau phiic tap, can
kich thuGe tuong doi chinh xac.

- Loai 3: g6 thong, bd dé... 1a gb tap, ré tién, do cing, bén thap, gb c6 nhiéu 16p
nén dé v, san sti ¢ mat nhung it cong vénh va it thim nudc. Dung trong san xuét don
chiéc va nhitng mau khong can do nhan béng va chinh xac.
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b/ Kim loqi: c6 do bén, ctiing, do nhan bong, do chinh xdc bé mat cao, khong bi
tham nudc, it bi cong vénh, thoi gian st dung lau hon, nhung kim loai dat khé gia cong
nén chi st dung trong san xuat hang khoi va hang loat. Thuong dung:

- Hop kim nhom: hop kim nhom silic va hop kim nhom dong goém Al,,, Al,,,
Alyg, Alyg... Loai nay nhe, dé gia cong co khi, dd bong, chinh xac cao, tinh chong an mon
hod hoc cao, dung dugc nhiéu 1an nén duoc st dung nhiéu nhat.

- Gang xam: thuong diung Gx, s GX,5.3; GX g6... €6 d0 bén cao hon hgp kim
nhom, gia thanh ha. Dung dugc t6i 10.000+15.000 l1an, nhung nang, khé gia cong co khi,
dé bi 6xy hoa.

- Pong thau va dong thanh: bén, dé gia cong, bé mat nhidn bong, chinh xéc,
khong bi 6xy hod, dung t6i 15.000 lan. Nhung nang, do co 16n.

- Thach cao: Bén hon gb (Iam dugc 1000 1an) nhe, dé ché tao, dé cat got. Nhung
gion, dé vo, dé tham nudc. Nén 1am nhitng mau nho khi 1am bang tay, tién loi khi 1am
mau ghép va dung trong dic dé6 my nghé (vi dé sura).

- Ximang: Bén, cling hon thach cao, chiu va cham tét, ré, dé ché tao, nhung niang
tuy khong hit nuéc, khé got, stra nén chi dung lam nhiing mau, 16i phidc tap, mau 16n,
mau lam khuon bing may.

3.3. NGUYEN LY THIET K€ MAU VA HOP LOI
Muoén ché tao vat dic phai can ct vao ban vé chi tiét dé thiét k& ban vé vat duc.

Tir ban vé vat didc v€ nén ban vé& mau va hop 16i. Can cit vao d6 ngudi tho moc mau sé
ché€ tao mau, hop 16i.
3.3.1. Ban vé vat Jic

Trén ban vé vat dic can biéu thi duoc: Mat phan khuon, kich thudc vat dic (tinh
dén lugng du gia cong co va dung sai diic), can phai biéu dién duogc 16i va g6i 181, do doc
duc va goc duc.

a/ Mat phan khuon

Mat phan khuon 1a mat ti€p xtc gitra khuon trén va khuon duéi. N6 xac dinh vi tri
chi tiét trong khuon bang gach xanh. Miii tén T chi khuon trén va D chi khuon dudi.

Chon mat phan khuon, dua theo nhitng nguyén tac sau:

- Mat phan khuon bao dam dé lam khuon va rdt mau.

- Phai don gidn nhat va s6 mat phan khuon it nhat (nén chon mat phang, trdnh mat
cong, bac).

- Nhan duogc chat lugng vat dic t6t nhat (mat quan trong cin co tinh cao nén dé
xuong dudi, trén dé r6 khi, rd xi, 16m co).

———————— ] ()()
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H.3.2. Ban vé vat dic

b/ Pd co cua kim loqi khi Jic

Khi hop kim dic dong dac va nguodi lanh vat dic co lai do vay kich thuéc long
khuon phai 16n hon kich thudc vat dic: Gang xam: 1%; thép: 2%; gang trang: 1,5%; hop
kim doéng va nhom: 1,5%.

</ Luong dv gia cong co khi

La luong kim loai cin cat got trong qué trinh gia cong co. Trén ban vé& ky hiéu
bing mau do. Ching phu thudc: do béng, do chinh xdc cla chi tiét, chat luong clia bé
mit chi tiét dic; kich thudc vat dic, di€u kién san xuat (don chi€c hay hang loat), mitc do
phtic tap cua chi tiét.v.v...

d/ Dung sai Jic

Khi ché tao c6 su sai léch giita kich thudc, khoi lugng danh nghia va thuc té€. Dung
sai dic phu thuoc vao trinh do tay nghé ciia cong nhan moc mau, 1am khuon, 16i va lap
rap.
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d/ Loi va goi 16i
Trén ban vé& dugc ky hiéu bang nhitng gach chéo mau xanh. Géi 16i bao dam 16i
ndm vitng trong khuon, dé 1ap rap 15i vao khuon.
Vi 161 diung thuong dung goi
161 hinh co6n. kich thu6c, goc
nghiéng goi 16i van bdo dam: h > h, 52 s,

; o > B. Dé trong khi lap rdp khong 5

bi v& khuon, 16i gitta goi 16i va M
khuon can c6 khe hé.
Vi 161 ngang c6 thé lam g6i

Bttt Nttt gy
Rttt ettty
S
A

L

161 hinh tru, hinh vuong va cidc dang

dinh hinh khdc. Dé dé lap rép va h
tranh v& khuon, 1061, gilta 161 va S
khuon ciing c6 céc khe ho: S, S,, S, H.3.3. Loi va goi loi

vah>h;; a<f.

e/ Xac dinh Jd cdn cba mav

Mu6n rit méiu ra khoi khuon duoc dé dang va tranh vd khuon, nhitng mat miu
thang géc v6i mit phan khuon phai lam con.

C6 3 dang con méu dic thuong hay thiét ké:

- Dang thit nhat (a): phan con nam ngoai luong du gia cong co, ding cho nhiing
phoi ddc c6 bé mat gia cong quan trong nam ding chiéu rdt miu va cho nhitng mat
khong gia cong co nhung thanh méng (< 8 mm).

- Dang thit 2 (b): cdn bao ddm trong lugng vat dic it thay ddi, dung cho nhitng
mat thang ding khong gia cong co c6 thanh day tir 8 dén 12 mm.

H.3.4. D6 nghiéng thanh dic

- Dang thit 3 (c): dung cho mit thang ding khong gia cong c6 chiéu day trén 12
mm va cao t6i 100 mm, lam do con 1ay mau 1an vao thanh vat dic dé giam trong luong
vat ddc. Song v6i nhitng mat thang diing c¢6 gia cong co phai chon theo dang 2 dé dam
bao chat luong bé mait chi tiét.

Chiéu cao thanh vat dic 16n thi do doc nho, miu gb c6 do doc 16n hon mau kim
loai, mau lam khuon béng tay 16n hon mau lam khuon bang mdy.
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f. Xac dinh goc duc

Goc dc 1a géc lugn chuyén tié€p giita phan day va phan mong.

Khi thiét k& vat ddc can c6 ban kinh Iuon nhat dinh dé khuon khoi v khi rit mau
va vat dic khong bi nit khi kim loai 16ng dong dic trong khuon va ting kha nang dién
day cua gang khi duc.

Tri s6 cta ban kinh luon trong r va ban kinh lugn ngoai R c¢6 thé chon theo cong
thuc thuc nghiém:

1.1)a+b a
r‘(es*s p (mm). N
R=b khi %sz. R| .

R =b+r trong céc truong hop khac
H.3.5. Goc dic

3.3.2. Ban vé mau

Tir ban vé vat dic nguoi ta vé ban vé mau. Kich thuéc mau tuong tu nhu ban vé
vat duc trir phan tai g6i va dung sai ché tao mau.

Kich thudc phin tai goi miu phai ké thém khoang ho s, s,, s; gitta goi 18i véi
khuon va géc vat thanh khuon B, o, chd dat goi 16i.

Dung sai ché€ tao mau la sai 1éch cho phép khi ché€ tao mau. Sai léch d6 phu thudc
vao vat liéu ch€ tao mau, dang san xuat, kich thuéc mau.

«— 10279 _,,

RRSNUL LR S
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RRSNUL LR S ‘}
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Daaehl
Daaehl

< 150+1.15 >
H.3.6. Ban vé mau
Dé 1am khuon, miu dugc chia lam 2 nita 1ap ghép vdi nhau bang chét dinh vi. Mat
phan mau trung véi mat phan khuon.
Trudng hop dic biét mau c6 thé ché tao dudi dang nhiéu phan thdo roi. Trén ban

vé& méu can thé hién dugc mat phan méu, chét dinh vi va cac phan thdo roi duge clia miu.

3.3.3. ban vé hop 16i

TRUGNG PAI HOC BACH KHOA - 2006 14



Simpo

.
o1y

Tuy theo do phiic tap cta Idi c6 thé 1am hop 16i nguyén, hop 16i 2 nita va hop 16i
thao roi. Két cau, kich thude, dung sai va cach vé hop 16i tuong tu nhu thiét ké mau.

CHUONG 4
CAC PHUONG PHAP LAM KHUON VA LAM LOI

Trong san xuit dic, khuon dic déng mot vai tro quan trong, 1a mot trong nhiing
yéu t6 quyét dinh chét luong vat dic. Thudng c6 t6i 50 dén 60% phé pham 1a do khuon
duc gay ra. Vi vay phai tuan thu quy trinh cong nhgé lam khuoén chat ché. Khuon dic c6
3 loai: khuon ding mot 1an, khuon ban vinh citu 1am bang vat liéu chiu néng dua sy &
600-+700°C, sau khi 14y vat dic dem stra chita roi dung lai duoc mot s6 1an (50+200 1an).
Khuon vinh citu 1am bang kim loai diung trong san xuét hang loat va hang khoi.

4.1.CHE TAO KHUON

4.1.1.cac phuong phép lam khudn béng tay

Lam khuon bing tay c¢6 dic diém: do chinh x4c ctia khuon khong cao, nang suat
thap, yéu cdu tay nghé cao, diéu kién 1am viéc ning nhoc nhung c6 thé dic dugc nhitng
vat dic phic tap ¢6 kich thuéc va khoi luong tuy y. Do d6 1am khuon bang tay thich tng
vGi san xuat don chiéc va hang loat nho.

o/ Lam khudn trong 2 hom khudn véi mau nguyén

Trinh tu nhitng thao tac 1am khuon véi hai hom va mau nguyén nhu sau:

Lam nita khuon duéi: Dau tién dat mau Ién tdim mau, diat hom khuon 1én tdm
mau, do cit 40 xung quanh méu, d6 cat dém, dam chat lan thit nhat, d6 tiép cat dém r6i
dam chit, 12 phang, xam khi (a).

Lam nira khuon trén: Quay ntra khuon dugi 180°, 14y tdm mau, dat hom khuon
trén 1én, bét chot dinh vi, dat mau dau hoi, miu 6ng rét, mau rianh loc xi, d6 cét 40 xung

quanh mau va tién hanh lam khuén nhu hom khuon duéi (b, ¢).

Thao lap khuon: Thao chét dinh vi, thdo nlra khuon trén ra, rit b mau, khoét

ranh dan va cdc rét, stra chita cac noi bi hu hong, quét son 1én mat phan khuon, lap rap
khuon lai, bat chat co cau kep chit (d).
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b/ Lam khudn trén nén xudng

Lam khuon trén nén xudng 1a ding ngay nén xudng tao khuon duéi. Phuong phap
nay thich ting trong san xuat don chi€c va hang loat nho, vat dic trung binh va 16n khong
yéu ciu bé mat nhan dep, kich thudc khong can chinh xdc.

Lam Khuon trén dém mém (H.4.2): xGi cat khuon trén nén xudng cho xop déu
roi gat phang. 4n nhe miu xudng dém, dung bia gd nhe 1én miu sao cho mit trén cla
mau tring véi mat ngang ctia dém.

Dung bay dé miét nhan I6p cat quanh méu, khoét 16 rét, ranh din va 1am mot so
ranh tran (néu dic hé) dé dam bao chiéu day chinh x4c cho vat dic.

Sau khi xién hoi quanh mau, rit mau ra khoi khuon, rac phin chi va miét nhan
mat 16 khuon. R6t kim loai 16ng vao khuon, khi ddy can phu mat mot 16p bot than cti va
rac cat kho lén trén dé gitr nhiét chong trang cho vat dic bang gang.

H.4.2. Lam khuon trén dém mém
1- MAu; 2- Ranh dan
3- Coc rét; 4- Ranh tran

Lam khuon trén dém cing (H.4.3): trén nén xudng dao 16 ¢6 chi€u sau 16n hon
chiéu cao ciia mau 300400 mm, ddm chat ddy 16 r6i d6 1 16p xi hoac soi day 150+200
mm.

Dé tang do thodt khi, dat hai 6ng nghiém 2 dan khi ra ngoai, d6 16p cat dém sau
do cat 40 3 va dam chat mot it, &n mau xuoéng dé mat phan khuon cia miu tring mat
bing cuia nén, rac 16p bot cach va dat hom khuon 4 1én, ¢6 dinh vi tri clia hdom béng chot
9 sat vao thanh hom va ti€n hanh 1am khuon trén.

Nhéic hom khuon trén va cat mang dan 8, rit bo mau ra va 1ap khuon trén vao, tao
coc rét 7, dat tai trong deé 6 va rét kim loai.

s0i (hoic xi)
ong nghiém

Cat 4o

Hom khuon trén
Pau hoi

T3 trono do

N
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</ Ldm khudn trong 3 hodc nhieéu hom khudn
Phuong phép nay thich tng khi 1am khuon véi mau phitc tap ma khong thé 1am
trong 2 hom khuon dugc.
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H.4.4. Lam khuon trong 3 hom khuon

d/ Lam khudn bang dudng gat

Phuong phap nay dung dé ché tao cac chi tiét tron xoay va doi xtng, c6 dudng
kinh 16n nhu xilanh, 6ng, banh xe tron, banh 14i, chao, chan vit tau thuy v v...Nhugc diém
12 t6n thoi gian va doi hoi tay nghé cao song khong diing mau, trang bi dé ga lip dudng
gat don gian va ré tién.

C6 nhiéu kiéi lam khuon biang dudng gat: 1am khuon dung dudng gat truc quay
thang ditng, truc quay nim ngang va diing dudng gat kéo.

Lam khuon bang dudng gat truc quay thang ditng: dung 2 dudng gat 12 2 tim
g6 c6 duong 16m 1a dudng sinh ra mat trong va mat ngoai cua chi tiét ddc.
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d/ Lam khuon xén

Trong thuc t&€, khi mat rap khuon la mot mat cong phic tap. Hon nita mau 1la mot
mau nguyén song khong thé thio miu ra dugc, nguoi ta phai dung thém nguyén cong
xén phan cat can trd viéc rat mau goi la 1am khuon xén. Trinh tu lam khuon nhu sau:

e Dat miu lén tdm mau r6i thuc hién lam nita khuon dudi.
e Lat khuon dudi, dung bay xén phan cat 3 1am can trd viéc rit mau.
e Ric cat chong dinh r6i 1am nira khuon trén.

S

.’f//J’,&’///////////////////////////////////A

. . / H.4.6.Lam khuon xén e R ’
Lam khuon xén  |-Hom khuon; - Tdm d& mau; 3- mat xén 1 dUng trong san xuat don

chiéc.

Ngoai cdc phuong phdp lam khuon trén, dé thich tng vdi nhitng loai hinh vat dic
khic nhau nguoi ta con st dung nhi€éu phuong phép lam khuon khac nhu: lam khuon
bing ¢6 miéng rdi, lam khuon dung 16i phu, 1am khuon ding miéng dat phu, 1am khuon
khong hom khuon v v...

4.1.2. Cac phuong phép lam khudn bang méy
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Lam khuon bang mady tic 1a co khi hod hoan toan qué trinh 1am khuon hodc mot

s6 nguyén cong co ban nhu dim chat va rit mau. Lam khuon, ruot bang may nhan dugc
chat luong t6t, nang sudt cao song von dau tu cao nén chi dung trong san xuét hang loat
hay hang khoi.

o/ Dam ch&t khudn Jic

Dam chat khuon dic bang cach ép: C6 nhiéu kiéu dam chat hén hop lam khuon
diic bang cach ép: ép trén xudng, ép dudi 1én va ép ca 2 phia. Mdy ép lam khuon c6 nang
suét cao, khong 6n nhung do dim chit thay déi manh theo chiéu cao. Khi ép trén do dam
chat mat dué6i khuon thap nén chiu dp luc kim loai 16ng kém. May ép chi thich hgp véi
hom khuon thap.

O
e e 7|
2- mau
3- hom khuon chinh

=
3
3
3

g o/cm’ 4- hom khuon phu
5- chay ép
RAINNARAR ofem’ 6- xangang
7- van khi
8- phittong ddy
9 9- xilanh

b/
a/ H.4.7. May ép lam khuon dic

a/ ép trén xuong; b/ ép dudi 1én

Dam chat khuon dic trén may dan: Mau 2 va hom khuoén chinh 3 lap trén ban
mdy 1, hom khuon phu 4 bét chat véi hom khuon 3. Sau khi d6 hén hop 1am khuon, ta
md& cho khi ép theo ranh 5 vao xi lanh 6 dé ddy pittong 7 cling ban mdy di lén.

Dén do cao khoang 30+-80 mm thi 16 khi vao 5 bi déng lai va hd 16 khi 8, nén khi ép
trong xi lanh thoat ra ngoai, ap suat trong xi lanh giam dot ngdt, ban may bi roi xuoéng va
dap vao thanh xi lanh. Khi pittong roi xuéng thi 16 khi vao 5 lai h& ra va qud trinh dén lap
lai (H.4.8a).




Simpo

Dam chat Khuon dic trén may vira dan vira ép (H.4.8b)

Mau 2, hom khuon 3,4 1dp chat trén ban mdy 1. D6 day hén hop lam khuon. Khi
ép theo ranh 8 vao xi lanh 9 va ddy pittong 7 cing ban mdy di lén, khi 16 khi 6 hd ra khi
ép thodt ra ngoai, ban may lai roi xuéng thuc hién qua trinh dan. Sau khi dian xong quay

chay ép 5 vé vi tri trén hom khuon, déng clra vao ranh 8, m& ranh 10, khi ép s€ nang
pittong 11 cung toan bo pittong 7 va ban may di 1én thuc hién qua trinh ép. D6 dam chat
hén hgp lam khuon phuong phéap nay tuong doi déu.

Trong thuc t&€ khi 1am khuon thdp ding may ép, lam khuon cao dung may déan
hodc vira dan vira ép.

b/ Cac phuong phép 16y mau bang may

Viéc 1ay mau ra khoi khuon duge tién hanh béng cac co ciu: ddy hom khuon, ban
quay, ban lat va rit mau.

L4y mau bang co c4u day hom khuon

S
I%‘
\
\
L\\\\I‘\J’\;ﬁ;I

H.4.9. a/ LAy mau nho day hom khuon bing chot nang
b/ LAy miu nho ddy hom khuon bing chét nang va tim do

Phuwong phdp ddy hom khuon bdng chot nang (H.4.9a). Khi ddm chat xong, tim
méu 1 duoc giit ¢6 dinh v6i ban mdy 5, cdc chot nang 2 tir tir di 1én ddy vao canh hom
khuon 3, miu duge 14y ra khoi khuon. Phuong phdp nay don gian, nang suit cao, nhung
khuon dé v chi thich ting v6i cdc mau don gian chiéu cao thap.

Phitong phdp ddy hom khuon bdng chot nang va tdm do (H.4.9b). Nho ¢6 taim do
4 gilt hén hop nén khuon it bi vd hon song phai ché€ tao tim d& cho tig tdim mAiu nén ton
kém hon.
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L4y mau kiéu ban quay

Sau khi lam xong khuon (H.4.10a), ban quay 4 duoc nang 1én va quay mot goc
180°, 1at khuon xudng phia dudi, ti€p tuc nang ban d& 5 1én d& 14y khuon, thdo kep hom
khuon ra khoi ban quay va tur tir ha xuong, con tdim dugc ban quay gitt lai (H.4.10b).

H.4.10. Lay mau kiéu ban quay

L4y miu bang ban quay c6 do ciing viing 16n, khuon & vi tri da 1at nén it vé khuon
nhung két ciu phic tap. Phuong phap nay thich hop khi lam khuén duéi.

L4y mau kiéu ban lat

Sau khi 1am khuon xong (a), ban lat 1 lat 180° ban d& 4 nang lén d& 1dy hom
khuon va thdo kep hom khuon roi tir tir ha xuong,
con tdm mau 2 dugc ban lat gii lai (b). LAy mau bang ban lat két cdu phiic tap, chiém
mat bang nhung it v khuon, thich hop khi lam khuon dudi.

AN

B

H.4.11. Lay mau kiéu ban lat
Lay mau bang cich rut '
mau khoi khuon
H. 4.12. Lay mau bang
cach rit mau khoi khuén
1- tdm mau

Sau khi lam khu6n xong, hom
khuon dugc khung may 4 gitt lai

con tdm mau 1 dugc ban mdy tir tir 2~ hom khuon
. < . . 3-  tam dd khuon
ha xuong va rut khoi khuon. 4-  thanh mdy

5- ban may
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4.2. CONG NGHE CHE TRO LOI

L6i c6 thé ché tao bing tay hodc bing may. Trong san xudt don chiéc va hang loat
nho chi yé€u lam 15i bang tay, con trong san xudt hang loat 16n va hang khai thi 1am 16i
bing may.

4.2.1. Ché'tao 16i bang tay ﬁ\\xﬁ\\\\\

=
=
k& Bl

C6 thé ché tao duoc 16i
phtic tap, chi phi ché€ tao hop 16i

b

thdp nhung nang sudt khong cao,
chat luong 16i thap va phu thuodc

vao tay nghé cua cong nhan. Cac
phLI?OFr?g/ pf\lap lam khuon bang tay H.4.13. Lam 16i trong hop 16i nguyén
pho bién la:
o/ Lam 167 trong hép 16i nguyén (H.4.13)
Phuong phép nay 4p dung doi véi cdc 16i don gian c6 thé 14y ra theo mot phuong.
b/ Lom 167 béng hép 167 b6 Tbi (H.4.14)
Day la phuong phap duoc ding nhi€u nhat. Hop 16i gom 2 nita (1) va (2) ghép lai
vGi nhau bang chét dinh vi (3), sau khi kep chat hai nita hop 161, ti€n hanh cho hén hop
vao va dam chat. Sau d6 dat hop rudt nam ngang roi 1an luot 14y céc nita hop ruot ra.

Y &

H.4.14. Lam 16i bang hop 16i b6 doi

</ Lam 16i béng hdp 15i 1dp ghép:

Hop 16i gom cac manh ghép (1), (2) va (3) ghép lai v6i nhau nho cac mat ty hoac
chét dinh vi va ¢6 dinh nho vo hop (4). Sau khi 1am 16i xong dung tdm sdy d& hop 16i va
lat 180°, 14y v6 hop ra sau d6 1ay cdc manh ghép theo phuong thich hop.
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Ngoai cac phuong phdp lam 16i néi trén, ngudi ta con dung dudng dé 1am 16i khi

16i c6 dang tron xoay hodc ti€t dién khong déi theo chiéu truc va kich thudc 16n dé tiét
kiém chi phi ché tao 16i.
4.2.2. Ché' tqo 16i bang maéy

Lam 16i bing mdy c6 nang suat cao, chit lrong 6n dinh nhung chi phi chuin bi hop
15i va von dau tu thiét bi cao. Lam 161 bing mdy c6 thé tién hanh trén cdc mdy 1am khuon
nhu may ép, may dan hodc trén cidc mdy chuyén diing nhu may nhéi, may phun cét, may
ban cat.
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CHUONG 5

HE THONG ROT

5.1. KHAI NIEM CHUNG

Hé thong rét 1a hé thong dan kim loai 1ong tir thing rét vao khuon. Su bo tri hé
thong rot quyét dinh chat luong vat dic va giam dugc sy hao phi kim loai vao hé thong
r6t. Hao phi do hé thong rét gay nén dat dén 30%. Cac bo phan chinh ctia hé thong rot thé

hién trén hinh ve: ]

Yéu cau doi véi hé thong rot: U

- Toan bo 1ong khuon phai duge dién day kim loai. 5

- Dong kim loai chay I?hal déu, can, khong va dap. 2

- Hé thong rét phai chac khong bi vo. 4

Chua y: H.5.1. Heé théng rot
- Khong nén dat mang dan nam dudi ong rot vi 1- Phéu rét; 2- ong rét

nhu thé xi dé di vao trong khuon. 3- Rénh loc xT; 4- Ranh ddn

- Khong nén dat mang dan nim & mép tan cling cua ranh loc xi vi kim loai dé ban
tung toé 1am hong khuon va xi dé vao khuon.

- Khong nén dat mang dan nam trén ranh loc xi vi nhu thé€ ranh loc xi s€ mat tac
dung loc xi.

5.2. CAC BO PHAN CUA HE THONG ROT
5.2.1. Cdc rét

Caoc rét ¢6 3 tac dung chi yéu la gitr xi va tap chat khong cho chay vao ong rét;
don kim loai tir thuing chtta rét vao khuon, lam giam luc xung kich ctia dong kim loai
16ng, khong ché tdc do cua kim loai chay vao khuon. Cé cac loai cOc rot sau:

a/ €5¢ rét hinh phéu (H.5.2a)

Day 1a loai coc rét don gian, dé ché tao khi 1am khuon, nhung vi thé tich nho lam
cho dong kim loai bi xody, dé cuon khi va xi vao ong roét. Loai nay chi chi dung cho vat
dic ¢d nho, yéu cau chat lugng khong cao.

b/ Cd¢ rét hinh chéu (H.5.2b)
Cac rét hinh chau 1a loai c6 mot bén sau, mot bén nong; khi rét kim loai vao phan

16m sau, dong xody sinh ra nam xa 16 6ng rét. Loai coc rét nay ¢6 kha nang loc xi va tap
chat tot song ché tao kho. Loai nay c6 cac coc rot sau:
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Coc rot c6 mdng loc (H.5.2¢): Loc xi nho vao b phan 1u6i loc bang héon hop lam
khuon. D€ bao dam ngan chan xi khoi di vao khuon, trude khi rét ngudi ta day mang loc
béang 1 tAm sat tay.

Sau khi d6 day kim loai vao c6c rét, cac loai xi va tap chat noi 1én trén. TAm sét
tay bi chay, kim loai long phia duéi chay qua mang loc vao khuon

i | bl B ot

al b/ o d/ d
H.5.2. Cac loai coc rot thuong dung

Coc rot c6 mang ngan (H.5.2d): Loai nay c6 mang ngan nén xi va tap chit phi
kim nhe noi 1én trén bi mang ngan can lai, kim loai sach qua k& hd & dudi chay vao
khuon.

Coc rot ¢o nut day (H.5.2d): Loai nay truée khi rét kim loai 1ong thi day 16 bang 1
céi nit 1am bang vat liéu chiu néng, xi nhe néi lén trén, md nit kim loai sach & dudi chay
vao khuon. Ngoai ra con c6 coc rét ly tam, coc rét nhi€u ngan.

5.2.2. ONG ROT

6ng rét ding dé dén kim loai tir phéu dén ranh loc xi, 6ng rét c6 tdc dung 16n dén
toc do chay cua kim loai 1ong vao khuodn dic, ap luc ctua kim loai 1én thanh khuon dic
phu thudc vao chiéu cao ong roét.

N6i chung chiéu cao cta 6ng rét cao hon mat cao nhat cta vat dic trong long
khuon mot khoang 100+200 mm.

Ong rét thuong 1a hinh tru tron con 3° trén to dudi nhd (H.5.3a) loai nay dé lam
khuon lai bdo dam dong kim loai chay déu vao ranh loc xi. Néu ong rét cao qua phai lam
ong 16t nhiéu bac (H.5.3b) hodc 6ng rét hinh ran (H.5.3¢) dé giam t6c do va luc xung
kich ctia dong kim loai 2 loai nay dung khi dic nhom.

7R

&

H.5.3. Cac loai ong rot

5.2.3. RANH LOC Xi
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Ranh loc xi thuong dugc b tri ndim ngang, dung dé chan xi di vao khuon. Bao gid
n6 ciing dugc bo tri trén rAnh dan, nham tu cho xi nhe néi 1én trén va & lai trong ranh loc
x1, con kim loai sach theo ranh dan vao khuon.

Ranh loc xi thudng dung co tiét dién hinh thang (H.5.4a) it mat nhiét va dé néi xi,
doi khi dung loai c6 ti€t dién hinh tam giac va ban tron.

Khi didc nhiing chi ti€t quan trong nguoi ta con dung cac loai ranh loc xi khac sau
day:

- Ranh loc xi ¢6 mang loc hoac mang ngan (H.5.4b): Loai nay hay dung khi lam
khuon trén mdy vi phéu rét don gian, diing dic nhiing vat ddc nho, trung binh bing gang
va kim loai mau.

- Rénh loc xi gdp khic va nhieéu bac (H.5.4¢): Kim loai 16ng 1an lugt chay qua cac
bac cua ranh loc xi nhiéu bac réi vao ranh dan. Réanh loc xi nay giam vén t6c chay cua
kim loai nén khuon khong bi v va xi dé néi nhung két ciu ctia n6 phic tap, khé ché tao
va hao phi nhiéu kim loai, nén khi lam khuon bang tay khong ding loai nay.

a/ b/ c/

H.5.4. Cac loai ranh loc xi

5.2.4. Ranh dan

Ranh dan ding dé dan kim loai 16ng tir ranh loc xi vao long khuon. Nhiém vu cla
ranh dan la khong ché toc do va hudng cua dong kim loai chay vao khuon. Hinh dang, vi
tri va s6 lugng ctia ranh dan cé anh hudng rat 16n dén chat luong vat duc.

Tiét dién ngang cta ranh dan thuong la hinh thang det ngoai ra con ¢6 hinh tam
gidc, hinh ban nguyét. Uu diém cua ranh dan hinh thang det 1a: dé néi xi, dé cét ranh din
khoi vat dic, giam khuynh huéng tao thanh xdp co & chd dan kim loai vao 1ong khuon.
Chiéu dai va s6 luong ranh dan phu thudc vao khéi luong, chiéu day thanh va do phiic tap
vé hinh ddng cua vat duc.

Vi tri dat ranh dan ¢6 anh hudng 16n dén chat luong vat dic, ngudi nhan thiy rang:
khi dic hop kim ¢6 do co nhd méi dung kiéu din vao phdn mong nhat cua vat dic (dic
gang xam). Khi didc vat dic cé thanh day déu va co nhi€u, thuong dan kim loai vao cho
day dé vat dic dong dic theo mot huéng nhat dinh (didc thép). Khi dic nhiing vat dic cé
thanh day, mong khac nhau phai cin ctt vao yéu cau két tinh cta vat dic dé quyét dinh vi
tri dan kim loai cho phli hop. Ngoai rinh dan thang tiéu chudn, ngudi ta con diing céc loai
ranh dan sau:

o/ Ranh dan nhiéu tang (H.5.50)
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Loai nay c6 uu diém 1a kim loai dién ddy khuon cing mot lic va vat ddic nguoi
déu trong khuon, thich ting khi didc cac vat dic cao va to.

b/ Ranh dan ¢6 khe mdng (H.5.5b)

Loai nay vira c6 tidc dung din kim loai vira c6 tdc dung bo sung kim loai cho vat
dic. Do d6 dam bao kim loai dién day, vat dic nguoi déu va chan xi t6t (do ¢6 ranh loc xi
diing). Loai nay st dung khi diic vat ddc bang hop kim nhe (nhoém, magié) c¢6 thanh mong

va dugc bo tri ¢ thanh day cua vat duc.
!
_ %
q—/\f\
=
a b

H.5.5. Cac loai ranh dan

</ Rénh dén ki€u mua roi (H.5.5¢)

Kim loai 10ng tir rdnh loc xi vong qua nhiéu ranh dan ding “roi” vao long khuon.
Loai nay dién day kim loai dong thoi cing mot lic nén dam bao nguéi déu kim loai min
chat hon. Loai nay thuong dung khi dic vat dic bang gang hodc hop kim dong 16n va
cao.

d/ Rénh dan kicu xiféng (H.5.5d)

Ranh dan kiéu nay dan kim loai 16ng vao long khuon bing cdch dang tir duéi 1én
trén. Loai ranh dan nay dam bao kim loai chay ém, tir tir khong pha hong khuon. Thuong
dung khi dic nhiing vat dic cd 16n.

5.3. CHON CHO DAN KIM LOAI VAO KHUON

Chon ché dan kim loai vao khuon hgp 1y bao dam duoc su dién day long khuon
déu dan, tranh dugc nhitng ing suat bén trong va rd co tao ra trong vat dic. Muon vay,
can theo quy tac sau:

- D6i v6i vat dic cé khoi lugng m < 1,5 tén va chiéu dai I < 3m thi nén dan kim
loai theo 1 phia. D6i véi loai 16n hon nén dan vao bo phan giita cta vat dic. D6i véi cac
vat dic phiic tap ¢6 chiéu dai 1 > 2m nén dan kim loai theo 2 phia bang cdc hé thong rot
riéng biét.

- Khi dic gang nhiéu gratit, chiéu day khong khac nhau 1am nén dan kim loai vao
chd moéng nhit nham bao dam toc do nguodi & cac chd clia vat dic dong déu.
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- Diic gang it cdc bon c6 nhiéu ché day nén dan kim loai vao cho day lam vat dic
nguoi lanh tur ti€t dién bé nhat dén 16n nhat, do d6 khir duoc ting suat bén trong vat duc.
- Vat ddc tron xoay, can bd tri rdnh dan ti€p tuyén véi thanh khuon, dong thoi can
bao dam dong kim loai xoay tron theo 1 huéng.
- C6 thé dan kim loai vao khuon tir trén xuong (khi vat didc thap, dic trong 1 hom
khuon...); tir gitta vao (khi dic vat trung binh, dic trong 2 hodc nhi€éu hom khuon); tir
dudi lén (ddc vat quan trong, cao, kim loai mau...).

5.4, TINH Hé THONG ROT

5.4.1.Tinh t3ng tict dién ranh dan
Khoi lugng kim loai chay qua céc ranh dan bing khéi lugng vat dic (k€ ca hée
thong rét, dau ngot):
YF4vty=G
V6i: XIF, : tong thiét dién ranh din (cm?).
v : van toc kim loai chay qua hé théng rét (cm/ s).
t : thoi gian kim loai chay qua hé thdng rot (s).
v : khoi luong riéng cta kim loai (g/ cm?).
G : khoi luong vat dic (ké ca dau ngét, hé thong ror).
Tacé : ZFrd:i (cm?)
v.t.y
Theo phuong trinh Bécnuli trong thuy dong hoc thi:
v=p./2gH .
Trong d6: £ - hé s6 can thuy luc phu thuoc vao kim loai vat dic, do phuc tap cta
vat dic, hé thong rét thuong 14y bang 0,3 + 0,8.
g - gia toc trong truong;

Hp : chiéu cao trung binh tinh todn ctia ap suat (cm).

G
YFy=—F———
" p20H, ty

D6i v6i gang (y = 6,8 g / cm?) =./2g.y = 310 vi vay
G
F=— >
2.Fs 310.4.t.,[H,

Nhu vay, can thiét tinh Hp va t.

Tu do:

a/ Tinh Hp: Chiéu cao tinh todn ctia cot p suat dugc tinh theo cong thiic:

2
Hy=H-
g 2C
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h - chiéu cao cuia 6ng rot tir chd dan kim loai dén mat thoang (cm)
C - chiéu cao cua vat dic (cm)
P - chiéu cao vat dic tinh tir chd dan kim loai vao khuon trg 1én (cm).
Tuy theo su b6 tri hé thong rét trong khuon ma ta ¢6 cong thite tinh Hp cu thé sau:
: ~ X 2 - A A N C Z C
- Khi ranh dan ¢ mét phan khuon (H.5.6a) thi P = > taco: H, =H ~g
- Khi r6t tir trén xuong (H.5.6b) thiP=0,tac6é: H,=H.
P C

- Khi rot trr dudi len (H.5.6¢) thiP=C,tac6: H, = H 5" H R

m:
\
\
\
\
ﬁ
e
?
¢
¢
¢
¢
z

H.5.6. So do tinh toan cot ap suat

b/ Tinh thoi gian kim loai 16ng chay qua ranh dan t

Thoi gian kim loai chay qua ranh dan duoc tinh theo cong thic kinh nghiém sau:
- Dai véi vat dic bang gang va thép ¢ thanh méng, khéi luong m < 450kg.

t=Ky G(9)

K : hé s6 phu thuoc chiéu day cua thanh vat dic:

Chiéu day thanh (mm) 25+35 35+8 8+15
K 1,63 1,85 2,2

- Dai v6i vat dic 16n ché tao bang gang

t=K, 2PG
P : hing s6 ¢6 gid tri khong d6i = 0,62; K : hé s6 diéu chinh
Chiéu day thanh (mm) 10 11+20 21 + 40 > 40
K 1,0 1,3 1,5 1,7

5.4.2. Tinh ti€t dién cha cdc bd phén ¢dn lai cha hé thdng rét
Dién tich tiét dién cac bo phan con lai dugc xac dinh theo ty 1¢:
- Doi véi vat dic bang thép: 2 F: Fx: Fo, = 1:1,1: 1,2.
- Vat dic bang gang xam va hop kim dong: 2 F,: Fx: F,, = 1: 1,2: 1 4.
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- Vat dic bang hop kim nhom: 2. F,;: F;x: F,, = 1: 1,6: 0,9.
Sau khi tinh to4n ti€t dién céc bo phan can chon cdc kich thuée theo tiéu chuin:

- buong kinh ctia ong rét phan duéi dy, duge tinh: dj, = 1/£ .
T
- Buong kinh cua 6ng rét & gan coc rét d, dugce 14y 16n hon dpy: 10+15%.
5.5. PAU NGOT, PAU HOI

5.5.1. Pav hoi
DPau hoi dung dé thoat khi trong long khuon ra ngoai, doi khi
diing dé b6 sung kim loai cho vat dic. %

C6 2 loai dau hoi: dau hoi bao hiéu va dau hoi bé sung chiing
thuong dugc dat ¢ vi tri cao nhat cua vat duc.

Pau hoi thudng c6 dang hinh tru con 3-5° trén to dudi nho,
hoac c6 ti€t dién hinh chit nhat.

5.5.2. P&u ngét .

Dung dé bé sung kim loai cho vat dic khi dong dic. Thudng
dung khi dic gang trang, gang bén cao, thép, hgp kim mau, gang
xam thanh day. Pau ngdt phai dugc dat vao chod thanh vat dic tap

trung nhiéu kim loai vi & d6 kim loai dong diac cham nhét va co rit
nhiéu nhat. C6 céc loai:

a/ Pau ngot ho

Pau ngdt hé 1a dau ngét thong véi khi troi, ap luc do trong lugng cua gang va ap
sudt khong khi. Loai nay bé sung kim loai tot, dé quan st khi r6t. dé ché tao; song chiéu
cao dau ngét phu thudc vao chiéu cao hom khuon, hao phi kim loai, chat ban dé roi vao
khuon.

b/ Pau ngét ngam

Day 1a loai dau ng6t khong thong vé6i khi trdi ma nim trong khuon dic dé bo sung
kim loai cho vat dic. Loai nay dung khi khong dung loai h duoc. Loai ndy ¢6 uu diém 1a
khong phu thudc vao chiéu cao hom khuon, it ton kim loai, sach, song khé quan sét, bé
sung kim loai kém. Thuong c6 cic loai dau ngdét ngam sau:

- Pdu ngot o6 16i dau: Loi ddu duoc nung ndng tao khi ép vao kim loai 16ng.

- Ddu ngot khi ép: Dat bén dau ngét mot coc kim loai c6 dung CaCO;. Khi nung
néng CaCO; phan huy tao khi CO, bay ra ép kim loai 1ong vao khuon.

- Ddu ngot cé khi nén ngoai: Dat 1 ong théi trong khuon, dén dau ngét va qua doé
thdi khi nén dé gay 1 4p luc cho dau ngét. Thudng dung 3 loai trén khi dic thép.

__FR_
mudN | @§ OR-2006 | /=30

.




Gido trinh: CONG NGHE PUC

Simpo PDF METOE ano Spit Onregistered version - nupwww.smmpopar.cormr..........__________

CHUONG 6
SAY, LAP VA ROT KIM LOAI VAO KHUON

6.1. SAY KHUON VA LOI

Muc dich sdy nham nang cao do bén, tinh thong khi va giam b6t kha nang tao khi
ctia khuon va 16i khi rét kim loai. Say chi thuc hién khi can didc nhiing chi tiét yéu cau ky
thuat cao, vat dic 16n va cao, c¢6 hinh dang phic tap, nhi€u phan 16i 16m, chiu luc 16n.
Hién nay thuong dung khuon tuoi vi khoi phai say va rap khuon khit nhau hon.
6.1.1. Thyc chat cia qua trinh say

Thuc chét ciia qua trinh sdy 1a dung 1 ngudn nhiét dé lam boc hoi nuéc trong
khuon va 16i. Song song véi qua trinh béc hoi nudc con cé qud trinh 6xy hod cac chat
dinh két. Su trao d6i nhiét khi sdy thuc hién duéi 3 hinh thic sau:

- Sdy tiép xic: Cho bé mat khuon ti€p xdc v6i bé mat nung néng. Cach nay sdy
khong déu, sy dugc 1 16p mong, nén khuon sdy xong phai diing ngay, it ding dé say 16i.

- Sdy doi luu: Cho dong khi néng luét trén bé mat vat liéu 4m, nudc trén bé mit
khuon boc hoi, sau d6 do 4m & nhiing 16p phia trong s& khuyét tdn ra ngoai va boc hoi.
Phuong phdp nay tao dugc nhiét do cao, dong déu, thuong dung sdy khuon va 16i & cac
phan xudng diic.

- Sdy bitc xa: Cho cdc tia hong ngoai chi€u vao vat liéu 4m. Su biic xa déu va thau
nhanh, dung dé say khuon va 15i trong san xuét hang loat.
6.1.2. Nhiét Jo va thai gian sdy

a/ Nhiét do say

Nhiét do sdy cao thi hoi nudc boc cang nhanh, téc do sdy cao, thoi gian sdy giam.
Nhung nhiét d6 cao qua 1am cho hoi nuéc boc qua manh, c6 mat ngoai khé nhanh con
phia trong 4m lam cho hén hop co gian khong déu, dé sinh nit né. Nhiét do sdy thdp qud
thi toc do sy cham, khuon va 16i sdy khong kho nén dé sinh khuyét tat duc.

Tuy thudc vao hinh dang, kich thuéc khuon, 161, tuy ting loai chat dinh két trong
hon hogp cat ma quyét dinh nhiét do sdy cho thich hgp. Thuong thi nhiét do say la: T =
175 + 450°C.
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b/ Thoi gian sdy: Thoi gian sdy phu thuoc vao nhiét do sdy, toc do chuyén dong
cua dong khi trong 10 sy, kich thu6c ctia khuon, 16i, d6 4m ban dau ctia hdn hop, chiéu

day ctia 16p hon hop céan sdy. Quad trinh sdy qua 3 giai doan: T

I - Nung n6ng khuon 16i cham va déu.

II - Gitt nhiét do say 6n dinh, 4m tir phia trong dan

dan ra ngoai, giai doan nay kéo dai.
I1I - Lam nguoi khuon va 16i tir tir dé trdnh niit né

I II III

7.g10
Ché& do sdy khuon, 16i

6.1.3. Cac phuong phép say
a/ Say bé mat
Thuong sau khi sdy, phai rét ngay vi dé lau do 4am & bén trong lai truyén ra ngoai.
Phuong phédp nay dung siy nhiing khuon trung binh va 16n. C6 cac cach sdy sau:
- Dot truc tiép: Dung rom kho, cui d6t truc ti€p trén bé mat khuon. C6 nhuge diém
sdy khong déu, be mat dé bi hong.
- Dung chdt son c6 thdm khi chdy: Son 1 16p 1én bé mat khuon r6i dot chdy. Sdy
duoc day 1 + 2 mm.
- Dung ngon liia ciia khi dot 1én bé mdt khuon: Sy duge day 2 + 3 mm.
- Duing tia hong ngoai.

b/ Say toan bo: Thuong dung say trong 10 buodng, 10 lién tuc.

6.2. LAP RAP KHUON

D6i véi khuon tuoi 1am xong 1a 1ap rdp ngay con khuon kho sau khi sdy phai stra
lai nhitng ché v& réi méi rap. Khi lap rdp can chd y nhitng diém sau:

a/ Kiém tra vi tri 16i trong khuén

Sau khi dat 16i vao khuon ngudi ta dung nhitng dudng (ché tao tir gb theo bo mau)
dé kiém tra vi tr cua 16i trong khuon, vi tri twong d6i gitta 16i va khuon, hé thong thoat
khi, hé thong rot.

b/ Stt dung con ma

Dé da cho nhitng 16i 16n, dai va nhat 1a nhitng 16i cong x6n khong bi bién dang, xé
dich khi rét kim loai 10ng ta ding nhitng cai d& goi 1a con ma dd. Dé tranh cho 16i khong
bi néi 1én khi r6t ta dung nhitng con ma chong. Nhitng con ma lam béng thép khi dic

gang va thép, nhom khi didc nhom.
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Dé tranh cho kim loai chay ra theo mat phan khuon ngudi ta quét 1 16p son quanh
vién ¢ mat phan khuon. Sau khi rdp khuon d€ tranh cho kim loai khoi chay ra ¢ mat trén
cling ctia khuon nguoi ta dap mot khung dat sét day 2+-3 mm.

6.3.TiNH LUC P€ KHUON
Sau khi lap khuon, ta phai dung bulong kep chat hai nira khuon hoac dat mot tai
trong deé 1én khuon trén dé tranh cho kim loai 16ng khong thé nang khuon trén Ién va tran
theo mat phan khuon ra ngoai. Luc d& khuon phai 16n hon luc ddy Acsimét ctia kim loai
16ng 1én khuon. Xét luc ddy Ién mot tiét dién khuon rat nhd nam nghiéng véi mat ngang
mot goc o va & do sau h so véi mat thoang kim loai 1ong. Luc ddy tdc dung vuong goc véi
mat khuon.
Theo dinh luat Acsimét: dP, = h.y.dF
dP,= dP,.cosa — dP,= h.y.dF.cosa
dF = dF.coso. —> dP;=h.y.F/

N
S

N\

F v
P, =7/J'h.dF' =yjdv =yV N~
0 0

— 5 —

Nhu vay, luc ddy lén khuon trén: Py=17.V

V- Thé tich duoc giGi han mat day 13 phan bé mat ti€p xudc v6i kim loai 10ng (vat
dic) chiéu cao tinh tir mat d6 dén mat thodang kim loai & coc rét. Néu c6 16i thi 16i ti€p
xtic v6i kim loai 16ng nén ciing chiu 1 luc ddy Acsimet, luc nay truyén qua goi 16i va
truyén 1én khuon trén.

Vay téng luc ddy lén khuon trén : P =P, + Q.P,.

Luc d¢ khuon : Q =( P - Ggyr).n.

o) day: Gir = Gegiknuon TGhom khuons (Ghom khuon o = 15% G4 khuon)-

n- hé s6 an toan (khi va dap cua kim loai).

Néu kep bang bulong thi luc tdc dung 1én 1 bulong s€ bang:
Q1,25
= =02 (N),
N (N)
1,25 - hé s6 tinh dén su phan bé khong déu clia tai trong;
DPuong kinh bulong :  d =0,04/P  (cm).

P
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6.3. ROT KIM LOAI LONG VAO KHUON

6.3.1. Vi tri cba khudn khi rét

- Khi r6t thong thuong dat khuon nam ngang don gian va st dung nhiéu nhat.

- Vat dic quan trong, thanh mdéng va ¢6 nhiéu phan phic tap nén cho nam nghiéng
dé tang su dién dy, dé thoat khi, xi dé néi.

- Somi, xilanh, piston khi dat ding dé cho thanh vat dic dugc chéic, khong bi 16
khi.

6.3.2. Thung roét

Thing rét ¢6 vo ngoai bang thép day 6+8 mm, trong 1a 1 16p gach chiu lira day 20
mm c6 hinh try, con. Thung rét cé nhicu cd:

- Thiing rét bang tay mot ngudi khiéng chita duoc 10+20kg; thung rét 2,3,4 nguoi
khiéng chita dugc 50+100kg.

- Thiing rét bang can truc chita duoc 1+1,5 tdn. Thudng rét & miéng néu thiing rét
nho (phai c6 thanh gat dé loc xi). Néu thiing 16n thi rét & ddy.

Truéc khi rét thuong duoc say néng 300+400°C dé khir do 4m va kim loai it bi mat
nhiét.

A —

—

6.3.3. Nhigt b rét

Néu nhiét do rét qua 16n thi sé chdy cat, tang thé tich rd co, ting Gng suat nhiét va
co nén dé sinh ra niit néng va niit nguoi, thién tich nhiéu. Giit kin kim loai 16ng ¢ thiing
6t 1 thoi gian dé€ ha b6t nhiét do, 1am thoat khi va dé néi xi trudc khi rét kim loai vao
khuon. Néu nhiét do roét thap thi s€ thiéu hut, dinh khép, do dé nhiét do rét duoc quy dinh
nhu sau:

Doi voi gang:

- Nhiét do r6t cho vat dic 16n khong quan trong: 1220 + 1260°C

- Nhiét do rot cho vat dac trung binh : 1280 + 1320°C

- Nhiét do rét cho vat dic c6 thanh mong : 1320 + 1360°C

Nhiét do gang ra 10 16n hon nhiét do rét 50°C

Doi voi thép: Tuy thudc nhiét do chay ctia mdi loai ma quy dinh nhiét do rot.
Thuong nhiét do thép ¢ trong 10 16n hon nhiét do chay 100°C. Nhiét do thép ra 10 khoang
1.550 + 1.600°C, nhiét do rét khoang1.500°C.
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Doi véi hop kim dong: 1040 <+ 1170°C
Doi véi hop kim nhom: 700 + 730°C

CHUONG 7
NGUYEN LY CHUNG KHI THIET KE MOT CHI TIET PUC

1. Két cau cua vat dic
- Can trdnh cdc bé mit 16n dé trdnh cong vénh khi dic.
- Can tranh thiét k€ cac vat dic ¢6 chd mong gan cho day.
- Dat dau ng6t sao cho kim loai két tinh tir chd xa dan dén dau ngét, dé tranh 6 co.
- Chon vi tri vat ddc khi rét hop 1y dé k. loai dién day t6t, t6 chitc kim loai min chat.
- Bé mat trén clia vat trén ctia vat ddc nén tranh ndm ngang dé thoat khi va noi xi
tot. Dam bao 1am khuon dé dang.

2. Pam bao hinh dang hinh hoc cua vat dic ding yéu cau ky thuat:

- Doi v6i cac chi ti€t mong va dai dé bi cong khi diic, can thié€t k€ miu cong ngugc
vGi huéng cong cua vat duc.

- D6i v6i cdc chi tiét mong ma bé mat 16n thuong thém gan vao khi thiét k€ nham
tang do cing cua chi tiét duc.
3. Pam bao tiét kiém kim loai

- C6 thé dung phuong phap han, dap néu c6 thé dugc dé gia cong chi tiét.

- Thay th& hogp kim ¢6 do bén cao hon.

- Giam thé tich kim loai & nhitng ché khong cén thiét.

4. Pam bao do bong bé mat vat dic
- Khi 1am khuon nén nghiéng thanh khuon mot géc < 3°.

5. Giam khé khan cho qua trinh dic
- Vat dic dugc thiét k€ sao cho dé thao mau va hop 16i.
- Giam s06 luogng 16i va kho khan khi gia cong co khi.
- Giam kh6 khan khi lap rap khuon; dé pha khuon 16i va 1am sach vat duc.
6- Giam khé khan cho cac budc gia cong tiép theo
- Két cdu cta vat dic khong duge can trd su chuyén dong ctia dao khi cit got.
- Tao diéu kién cho qu4 trinh khoan dugc dé dang; dé 1ap ghép.
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7. khi thiét ké chi tiét dic can tinh dén kha nang lam viéc cua no.
8. Qua trinh 1am khuon dé dang

- Dé riit mu, tranh viéc 1am 16i.

- Mat phan khuon nén 1a mat phang, trdanh mat cong, mat bac va nhiéu mat phan
khuon.

- Trong di€u kién cho phép, tap trung phan quan trong cua vat dic vao mot hom
khuon duéi d€ loai bo su xé dich.

- Nhitng bé mat 16n, bé mat gia cong co khi khong nén dé & phia trén dé trdnh bi rd
khi va rd xi.
9. Pam bao tinh dic tot nhat

Dam bao chiéu day chi tiét t6i thiéu khi dic dé dam bao do bén, kha nang dién day
tot nhat. Hudng két tinh tir dudi 1én, tir xa dén gan dau ngot dé khi va xi chuyén vao dau
ngot.

CHUONG 8

TINH PUC CUA HOP KIM
8.1-Tinh chay lodng

Tinh chay loang 1a mitc do chay loang hay sét cua hgp kim dic, n6é quyét dinh kha
nang dién day khuon va nhan duoc vat dic rd nét. C6 cac yéu td anh hudng dén tinh chay
loang cua hop kim duc:

- Nhiét do: T’tang lén (0 T’nhat dinh) thi tinh chay loang ting.

- Cdu tao hop kim: Gang xam c6 tinh chay lodng cao nhat.

- Tap chdt: 1am tang do sét thuy luc.

- Anh huéng ciia khuon, thanh phdn hod hoc va hinh thitc rét kim loai vao khuon.
8.2-Tinh thién tich

La su khong dong nhit vé thanh phan hoé hoc trong timg phan cta vat dic. C6 2
loai thién tich:

Thién tich ving: La su khong dong nhat vé thanh phan hod hoc trong ting viing
ctia vat dic. Nguyén nhan la do ty trong cac nguyén t6 trong hop kim khac nhau va trong
tng phan phan cta vat dic cé su chénh léch 4p suat.

Thién tich trong noi bo hat kim loai: do cac nguyén nhan sau:

- Su két tinh clia cdc nguyén t6 hgp kim khong ciing mot lic.

- Ngay trong hat kim loai cling 1an xi va tap chat.

- Do su tham th&u gifta cdc phan tlr trong hop kim khong triét dé.
8.3-Tinh co: Tinh co 12 hién tuong giam thé tich va chiéu dai cua hop kim khi T° giam

xuong. C6 2 loai:
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- Lom co: La nhiing 16 réng hinh nén hinh thanh & trén bé mat vat ddc. Nguyén
nhan la do 16p ngoai dong dac trude 16p trong. khi, nudc trong kim loai thoat ra ngoai.
- R6 co: La nhiing 16 réng nho nidm bén trong vat dic, ndm doc truc thoi dic va
nam dudi 16m co.
8.4-Tinh hoa tan khi : Tinh hoa tan khi 1a sy hoa tan cac khi: O,, H,, N,, C,, CO,, CH,

vao kim loai 16ng gay nén r6 khi.

CHUONG 92
PUC GANG XAM

Gang c6 nhiéu loai, nhu gang trang, gang déo, gang bién tinh, gang cau, song
trong k¥ thuat dic nguoi ta cht yéu st dung gang xam.

9.1. KHAI NIEM V€ GANG XAM
al ky hiéu: Gx. vi du: Gx s 5

b/ Thanh phan hod hoc: 2,5+3,5% C; 0,8+3% Si; 0,6+1,3% Mn; 0,2+1% P,
<0,12%S. Trong d6 C & trang théi tu do goi la grafit.

¢/ Tinh dic cua gang xdm:

- Tinh chay loang: Vi c6 C cao nén gang xam c6 tinh chay loang cao.

- Do co: Do co ctia gang xam thap (1%).

- Tinh hoa tan khi: Cac khi hoa tan trong gang xam: O,; N,; H, va hoi nudc.

- Tinh thién tich: Luong chta C; P; S va chiéu day thanh vat ddc 16n thi thién tich
cang nhiéu.

9.2. NAU CHAY GANG XAM

9.2.1. Vat ligu ndu va mé liéu

Khi nfu gang xam phai dung nhitng nguyén nhién liéu sau: nguyén liéu: kim loai;
nhién liéu dé cung cap nhiét; tro dung dé tao xi; trong san xudt dic goi 1a vat liéu nau.

Muo6n niu ra loai gang ¢6 thanh phan hoa hoc ding yéu céu, cé nhiét do cao, van
hanh 10 dé dang can phai tinh todn phdi liéu cho mot mé nau goi 1a mé liéu.

a/ Nguyeén liéu (khoi lugng kim loai) : Nguyén liéu dung trong mot mé liéu:

- Gang duc (thoi gang ché tao 6 10 cao): 30 + 50%
- Gang vun (cac loai gang ph€ liéu)  : 20+ 30%
- Vat liéu vé 10 (ph€ liéu tir 10 diic) :30+35%
- Thép vun : 0 +10%
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- Fero hop kim (FeSi; FeMn...) 1+ 2%

Vat liéu trude khi dua vao 10 phai dugc 14y theo mot ty 1é nhat dinh; phai 1am sach
gi va cdc chat ban.

b/ Nhién liéu

Than 16t 10 va than mé trong 10 dic phai chiu tac dung cua ca cot liéu rat nang nén
than phai c6 do bén co hoc va bén nhiét cao. Kha nang phan tng cta than goi 1a hoat tinh.
Than dung t6t cho 10 diic 1a than c6 hoat tinh thap vi dé chdy hoan toan (tao thanh CO,
nhiéu va CO {t), tao ra nhiéu nhiét lugng, gang 16ng c6 nhiét do cao; do 4m va lugng luu
huynh trong than cang it cang t6t. Hién nay thuong dung céc loai than dic sau:

- Than céc: (10+16)% khai luong kim loai/ Mé liéu.

- Than gay (than dd c6 mic do cdc bon hod cao): & nuGc ta thudng dung than giy
Dong trieu, Mao kheé, trudc khi sir dung can nhiét luyén: nung cham than gdy trong 10
thi€u khong khi & 900+-1000°C trong 14 gid sau d6 lam nguoi cham trong vong 6+8 gid.
Sau khi nhiét luyén than gy ¢ it luu huynh hon c6 kha nang phan ting thap va c6 do bén
cao. Trong thuc t€ thuong dung: 20 + 22% khoi luong kim loai/ M¢ liéu.

- Than da: it dung vi nhiét tri thap, do bén co hoc khong cao.

¢/ Chat tro dung

Dung dé 1am lodng xi va khir tap cht. Thudng dung dd voi (4+5% khoi lugng kim
loai/Mé liéu); da huynh thach (chita CaF,): (<8% khoi luong kim loai/Mé liéu) hoac xi 10
Maéctanh c6 thanh phan: 25% SiO,, 40% (CaO+MnO), 20% (FeO+MnO).

9.2.2. L6 ndu gang

Thuong dung 16 ding, 10 chd, 10 dién. Nhung chu yéu la dung 16 ding va 10 cha.
Lo ding dugc st dung rong rai vi cau tao don gian, tiéu hao nhién liéu it, von dau tu thap,
dé thao tc, cong suat cao (500+25.000 kG gang 1ong/ gi®). Song nhiét do gang ra 10
khong cao (1450°C), thanh phan ho4 hoc cua gang khong 6n dinh. Cdc gang hop kim céan
chit lugng cao thuong dugc ndu bang 10 dién hoic 10 noi.

a/ Lo ding nau gang

Cdu tao lo dirng: 1a 1a loai 10 ding, hinh tru gédm cac bo phan cha yéu la: bo phan
dad 10, than 1o, thiét bi ti€p liéu va thiét bi gié nong, hé thong gié va thi€t bi lam ngudi,
ong khoi c6 thiét bi dap Iira, 10 tién va dudng dan gang v.v..

Lo duoc dat trén cot chong (1) ciia bo phan d& 10. Than 10 gom c6 v ngoai (2)
lam bang thép tdm day 8+10 mm, phia trong x4y gach chiu Itra (3) (gach samét, gach
dinat hoac la gach nung gia). B phan ti€p liéu dua than coc (5) va kim loai (6) vao 10 qua
ctra ti€p lieu. Lo ¢6 1,2 hodc 3 hang 16 mat gié duoc cap gié tir quat gi6 (19) qua 6ng gioé
(9) nam trén ndi 10. Tén dinh 6ng khéi (10) 1a thiét bi dap Iira (11).
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Phan noi 10 1a phan khong gian tir day 10 (12) t6i 6ng gi6 (9). Day 1o duoc pht mot

16p vat liéu chiu Iira da nén chat. Xi duoc thdo ra ngoai bang miéng (18). Toan bo 10 duoc

ga trén 3 tru dd bang thép.
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H.9.1. So do cau tao cia 1o ditng niu gang

Kich thuoc lo:
Q.L.K

- Buong kinh trong cua lo: D = 2711, (m).
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Trong dé: Q cong suat 10 (6 + 8 tan/gio);
L- S6 m® gi6 dung cho 1 kg nhién liéu (6,5+6,8 m'/kg);
L,- S6 m? gi6 dung cho 1m? tiét dién 10 trong 1 phuit.
K - Ty Ié than trong “mé liéu” (%)
- Chiéu cao 10: 10 ¢d nho: H, = (3+5)D m; 10 ¢d 16n: H.= (2,5+4)D (m).
- Chiéu cao ndi 10 (1a khoang cach tir tim mat gi6 chinh xu6ng day 10:
H, = 500+700 mm.
2Fi% 1 1

- Hé thong mat gi6: Ty 1é mat gid E —4%g do doc cta mat gié: mét gid chinh

lo
c6 do doc 10+15°, mat gié phu ¢6 do doc 15+30% 10 thudng ¢6 3 hang mit gié céch nhau
200 mm, hang mat gi6 chinh chiém 75% F.

Qud trinh ndu: Sau moéi 1an nau phai sira 10: sita twdng 10, 16 ra gang, ra xi, dap
ddy 10 ro6i chat cui dot dé sdy 10 trong 2+4 gid, khi cti to chdy, d6 din than 16t xuéng cho
dén khi cao hon mat gi6 chinh 1,2+1,5 m. Sau d6 chét vat liéu vao theo timg “mé liéu”
mot theo thit tu: kim loai (thép vun, gang thoi, gang vun va féro) - nhién liéu - chat trd
dung c lap di lap lai nhu thé€ cho dén day 1. Chd 20+40 phit cho vat liéu néng réi thoi
gi6 vao.

Thuc chat cia qud trinh nau: Qud trinh 6xy hod nhién liéu va tap chat dé phat nhiét
va qud trinh trao d6i nhiét gitta khi néng va vat liéu nau.

b/ Lo ch6 nau gang

Hién nay cdc xudng dic nho déu dung 16 chd dé niu gang. Uu diém co ban 1a cau
tric rat don gian dé ché tao, von dau tu rét it. Nhién liéu dé ki€m, chi can than ¢d nhd 20-
30 mm, c6 thé ndu bing nhiéu loai than da. Song 10 chd c6 nang suat thap va thanh phan
hoa hoc clia gang khong 6n dinh. Lo chd chi phut hop cho cdc xudng dic nhd, mit hang
dic cd nho (<60 kG), diéu kién co khi hod thap.

Lo chd thap hon 10 ditng, khong ¢6 bo phan dap Ira lang bui. Than 10 chia lam 2
hoic 3 doan dé dé dang nang ha va thdo lap. Lo chd ¢6 2 loai: quay nghiéng va c6 dinh.

nghiéng 10

H ‘ ang
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H.9.2. So do6 10 chd nau gang
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Lo c6 cac thong so k¥ thuat sau:

- Buong kinh trong ctia 10: 400+-500 mm.

- Chiéu cao ctia 10: H/D = 2+3 1a hop 1y.

- Mit gi6: gi6 vao 10 110+120 m*/m?.phit 1a dugc.

- Trong lugng mé liéu < 60 kG; ty 1é than/gang khoang 20+30%.

CHUONG10
PUC KIM LOAI MAU

10.1. PAC PIEM VA CONG NGHE PUC PONG
10.1.1. Péc diém

- Hop kim déng c¢6 nhiét do chay thap (1073%), tinh chdy lodng cao c6 thé dic
duoc nhitng vat ddc phiic tap, r6 nét. Hon hop lam khuon, 16i nho min, can son bot grafit
dé chong chdy cit.

- Vi ¢6 tinh chdy lodng t6t nén c6 thé phan bo nhiéu vat dic vao mot hom khuon
c6 chung mot hé thong rét, dic duoc cac vat mong.

- Vi ¢6 do co 16n nén dau ngdt phai 16n va dat ¢ nhitng chd tap trung kim loai.

- Déng dé bi 0xy hod, dong thanh dé bi thién tich nén dong kim loai rét vao khuon
phai thap va nhanh, chay ém va lién tuc nén ong rét thuong hinh rin, nhiéu tang.

10.1.2. Céng ngh& Jic dong

a/ Vat liéu nau

- Vit liéu chinh: Gom dong do k¥ thuat, dong thanh va dong thau, hoi liéu.

- Hop kim phu: Hop kim dong + 1 nguyén t6 kim loai khac (50%Cu + 50%Al hoac
80%Cu + 20%Mn)

- Chdt khit 6xy: Dung dé hoan nguyén oxyt kim loai trong hop kim (90%Cu +
10%P) vi: 5Cu,0 + 2P = 10Cu + P,05; P,05 tao thanh xi néi lén.

- Chdt trd dung: Dung dé chong hién tugng hit khi va dé kim loai 16ng khoi bi 0xy
hoa déng thoi dé tdch tap chat ra thanh xi. Thudong dung: Than cti hodc thuy tinh 10ng,
thach cao, mudi an.v.v...

b/ Lo nau dong

Thudng dung 16 néi, 1d ngon lira, 10 hé quang va 106 cam tng. O nuéc ta hién nay
thudng niu dong bing noi grafit dot bang than. Néi grafit x6p, khi dé xam nhap vao kim
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loai 10ng va ¢6 do bén khong cao nén phai than trong khi van chuyén. Trudc khi nau phai
sdy n6i bang cui sau d6 cho thém than dé tang dan lén 600°C méi chat liéu.

Nau ddng dé: Siy 10 dén 900+1000°C, chat mot 16p than cti vao ddy ndi va phu
mot 16p than cui 1én trén. Ti€p tuc nung cho dén khi Cu néng chay. Sau khi Cu ndng
chay, cho dan Cu + P vao dé khtr oxy.

Khir xong rét 1ay mau, dé ngudi dem bé miu. Néu méu bi nit ching to trong déng
van con 0xy nén ti€p tuc khir hét 6xy rdi mdéi rot.

Né&u ddng thanh thiéc: Say 1o \s %Nép 1o
600+-700% réi chat lieu theo thit tu:
Dau tién chat déng théi nguyeén chat, ~ LOpcdch nhit i B | Khei
ndu cho chay hét ro6i cho dong cuc Gach chiu lira 5=
vao. Sau khi dong néng chay lap tic o —
cho than cti kho 1én bé mat dé bao vé Nhién hél, ‘ oo‘(’)g N
cho dong khong bi 6xy hod. Tét nhat S I - NOIIO IIIIIII
la ding chat tro dung long (41+47% oo i
Si0, + 25:32% MnO + 10+15% Khong khi |
Na,O; + 11+14% Al,O5). H.10.1. Nau dong bang 10 néi nhién liéu mazit

Khi kim loai dat dén nhiét do 1200°C, cho hgp kim Cu+P vao dé khir oxy. Sau do
khudy déu dé tach xi ra khoi kim loai.

Hop kim phu trude khi cho vao 10 phéi duge say néng 110 - 150°C, Kém va thiéc
dugc bo thanh khoi. Khi nhiét do hop kim dat dén 1160 - 1200°C thi cho kém va thiéc
vao, dén nhiét do 1250 - 1280°C, giit nhiét khoang 5 - 10 phit réi 14y méu thur.

N&u ddng thanh nhdm: Nguyén liéu nau nhu nau déng thanh thiéc, con c6 thém
Mangan kim loai, sit mém, nhom, hop kim phu, hoi liéu, chat khir oxy.

Dau tién chat dong thoi va sat vao 10, pht than cti va chat tré dung ¢6 chia 90%
thuy tinh vun va 10% trudng thach. Khi nhiét do dat 1200°C, cho Cu-P vao dé khir oxy,
sau d6 cho hogp kim phu Cu-Mn hoac Mn nguyén chat vao va hgp kim Cu-Al cho vao sau
cung. Khi nhiét do dat 1200 - 1250°C thi dua r6t.

N&u ddng thau silic: Vat liéu nau gom: dong thau silic da ché tao sin, hoi liéu,
phoi dong thau da c6 thanh thdi, k&m va silic tinh thé.

Cach chuén bi cling nhu thit tv chat liéu vao 10 nhu ndu déng thanh thi€c nhung
kém dé boc hoi nén phé liéu c6 chita kém va céac chat dé chdy dé sau cliing. Nhiét do rot
cua hop kim khoang 980 - 1080°C, nhiét do rét mau thir 1000 - 1020°C.

10.2. DAC PIEM VA CONG NGHE PUC NHOM
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10.2.1. Péic diem

- Thuong dic trong khuon cét va trong khuon kim loai.

- Nhom co nhiéu nén hén hop 1am khuon phai c¢6 tinh ldn t6t, do bén cao, tang chat
dinh va chat phu.

- Nhom c6 tinh chdy lodng cao nén c6 thé diic dugc cdc vat dic c6 thanh mong t6i
2,5 mm va phuc tap.

- Nhom dé hoa tan khi nén 6ng rét ding loai hinh rén, bac.

- bau hoi, dau ngot 16n dén 250% khoi luong vat dic.

- Khong nén dd khuon sém qué vi ngudi nhanh ngoai khong khi dé bi nit.

10.2.2. Cong ngh& dic kim loqi

a/ Nguyén vat lieéu: Gom 40+-60% vat liéu cii va 60+40% kim loai nguyén chat.

- Kim loai nguyén chdt thuong dung: 90%Al + 10%Mn; 50%Al + 50%Cu; 85%Al
+ 15%Si.

- Chdt tré dung: dé ngira su 0xy hoa va tao xi. Thuong dung: 44%KCl + 56%MnCl,
hoidc 50%NaCl + 35%KCl + 15%Na;AlFe,. Nhitng chat nay pha huy 6xyt nhom dé tao
x1.

b/ L6 ndu nhém: Lo niu nhom thudng dung:
Lo noi, 10 dién tré hoac 10 cam ung.

</ Qua trinh ndu:

Qua trinh nadu nhém khé khan do su 0xy hoa
manh liét va su bao hoa khi khi nung trén 800°C.
Nén thuong nau dudi 16p chat trd dung, tinh luyén
bang khi hodc muoi rdi bién tinh.

H.10.2. Lo dién tré nau nhom

- Néu dudi Iop chét tré dung: Chat 1/3 “mé liéu” vao 10, trén phtt mot 16p chat trd
dung réi tién hanh niu chay. Phan “mé liéu” con lai sdy néng dén 100+120°C (tho4t hét
nudc) roi cho vao kim loai 16ng trong 10.

Dé t6 chiic déu min ta cho vao mot s& chét bién tinh. Khuay déu r6i thir miu, néu
mau ngudi ma con sui bot thi phai ti€p tuc khir 6xy.

- Tinh lvyén bang khi: Nau chay 1/3 mé liéu roi cho hop kim phu va phan con lai
ctia mé liéu vao 10. Khuay déu rdi théi khi clo (hodc N,) vao kim loai 16ng, khoang 5+15
phiit dé tinh luyén:

3CL, + 2Al = 2AICLT +Q
CL+H, =2HCT + Q
AICl; va HCI bay 1én tao thanh su s6i mang theo cac tap chat (Al,O,, SiO,) va cac
khi khac thoat ra ngoai. sau d6 cling lam bién tinh, thir va rét vao khuon.
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CHUONG 11
CAC PHUONG PHAP PUC PAC BIET

11.1. PUC TRONG KHUON KIM LOAI

11.1.1. Khai niém

Dic trong khuon kim loai 1a rét kim loai 16ng vao khuén bang kim loai. Phuong
phdp nay c6 dic diém nhu sau:

- Khuon c6 thé dung dugc nhiéu lan (vai trim dén hang van 1an) tiy thudc vao kim
loai vat duc.

- Vat ddc c¢6 do chinh xac cao (cap 7 + 9) va do bong bé mat cao vi do chinh xac
va do bong bé mat cao.

- T6 chitc hat kim loai nhd min (do ngu6i nhanh) nén co tinh t6t.

- Tiét kiém dugc vat liéu 1am khuon va diéu kién lao dong tot.

Song diic trong khuon kim loai c¢é nhuoc diém:

- Gia thanh khuon dat nén chi ding trong san xuét hang loat, hang khéi.

- Do dan nhiét ctia khuon 16n nén giam kha nang dién day cta kim loai, do d6 kho
duc vat phuc tap va vat ¢6 thanh mong.

- Do dan nhiét cua khuon 16n nén khi dic gang dé bi hoa trang.

- Khuon, 16i bang kim loai nén khong cé tinh ldn, ngan trd su co cua kim loai
nhiéu 1am cho vat dic dé nit.

Tuy c6 mot s6 nhuge diém nhung do ¢6 nhiéu uu diém nén khuon kim loai ngay
nay dugc dung rat rong rai dé dic cdc vat bang thép, gang, déng, nhom, magié... khi ché
tao cac chi ti€t nhu 6ng dan khi ap luc cao, secmang, xilanh ctia bom thuy luc, ban 1a,
van, pittong, bién, truc khuyu, cam va nhiing chi ti€t khac...

11.1.2. Vat liéu 1am khudn va ket cdu khudn
a/ Vdt liéu lam khuon: Thuong dung la gang, thép hop kim, thép C va dong.

b/ Vit liéu lam 16i: 161 c6 thé 1am bang kim loai hodc bang hén hop cat dat sét.
c/ Vat liéu son khuon: dé bao vé bé mat khuon ta phai son khuon. Vat liéu son
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khuon tuy thudc vao hgp kim duc.

Thanh phan son thuong dung nhu sau:

- D€ dic thép: 50% bot thach anh + 5,5% dat sét chiu nhiét + 1,5% xa phong 16ng
+ 30% nudc.

- D€ ddc gang: 100g bot thach anh + 50g thuy tinh 10ng + 11it nudc.

- Dic hgp kim nhom: 5% bot graphit + 2% dau nhon + 10% graphin+65% dau
hoa.

- Buc hop kim nhom: 15% bot phan + 8% bot graphit + 4% thuy tinh 1ong + 73%
nudc.

b) Két cau kKhuon 16i:

C4u tao ctua khuon kim loai tuy thudc vao vat dic. Doi véi cac vat dic don gian,
khuon thuong dugc lam 2 ntra tuong Gng véi hom khuon trén va duéi nhu khi dic trong
khuon cdt. Hai nira khuon c6 thé ghép vé6i nhau bang ban 1€ hay chot dinh vi. Trén hinh
5.1 gi6i thiéu khuon kim loai ¢6 16i cat dé dic gang.

Khuon gom hai nta 1 va 2, long
khuon 3, hé thong rét 4 (hé thong rét
thudng bo tri & mat phan khuon dé dé
ch€ tao khuon), g khuon 5 dé dam
bao cung vitng cho khuon, chot dinh vi
6 dé lap hai nira khuon véi nhau chinh
xdc. Dé kep chat khuon lén may ta
dung g& 7 c6 16 bat bulong. Dat 161 cat
8 nho goi 161 9. Khi trong khuon thoat
ra theo ranh thoat khi 10 (dat doc theo
mat phan khuon va sau 0,2 + 0,5mm).
Dé dé lay vat ddc ra khoi khuon, ta
dung chét ddy thuong ché tao thanh
thoi hinh tru va 1ap vao cdc 16 11 ¢
thanh khuon.

Hinh [1.1- Khuon kim loai co lO1 cat
dé dic gang.

Yéu cau khuon khi ghép vé6i nhau phai khit dé tranh cho vat dic khoi bi bavia. D6i
v6i nhitng vat ddc phic tap, khuon gom nhi€u phan ghép lai v6i nhau, mdi phan khuon
tao nén mot phan cua vat ddc. Gia cong khuon c6 thé ti€n hanh bang duc r6i gia cong co
dé dat do chinh xdc va do béng cao.

11.1.3. Qua trinh cdong nghé duc trong khuon kim loqi

- Lam sach bé mat 1ong khuon 16i (sau moi 14n dic).
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- Sdy khuon dén nhiét do nhét dinh dé han ché su giam nhiét do nhanh ctia kim
loai 16ng lam anh hudng dén tinh chay loang. Nhiét d6 sdy khuon phu thudc vao hgp kim
dic va dugc quy dinh nhu sau:

Hop kim diic Nhiét do say Hop kim dic Nhiét do say
Gang 200 + 350 Hop kim nhom, chi tiét khong phuic tap. | 150 + 250
Thép 200 + 350 Hop kim nhom, chi tiét phuc tap vira. 250 + 350
Hop kim déng <100 Hop kim nhom, chi tiét rat phiic tap. 350 <+ 450

- Son bé mit khuon, 16i mot 16p son dém chiu nhiét, chiéu day 16p son dén 2mm,
chi son 1 + 2 1an trong mot ca.

- Son phu trén 16p son dém mot 16p son 40 bang dau mazut, ddu hoa hoidc dau thuc
vat; khi rét kim loai 1ong vao khuon, 16p son nay s€ chdy tao nén mang khi ngan cach
kim loai 16ng va bé mat khuon, do d6 nang cao tinh chiu nhiét ctia khuon.

- Lap khuon va rét kim loai vao khuon.

- D€ nguoi vat dic trong khuon mot théi gian nhat dinh r6i d& khuon. Thoi gian
nay tuy thuoc vat dic va hop kim dic. Néu d& vat dic sém qua, vat dic sé ngudi nhanh
ngoai khong khi nén dé niit, néu d& vat dic mudn qua ciing dé nit do khuon 16i kim loai
ngan trg su co cla vat dic.

11.2. PUC DUOI AP LUC
11.2.1. Khéi niém

Thuc chit cta qua trinh dic dudi ap luc 1a ép kim loai 1ong vao khuon kim loai véi
ap luc dén hang tram dtmotphe. Piic dudi ap luc ¢6 wu diém sau:

- Vat dac ¢6 do chinh xac va do béng cao (do chinh xac dat t6i 0,01mm).

- Bé mat bén trong cua vat didc ciing c6 do bong cao do diung 15i kim loai ma
khong dung duoc 16i cat.

- Duic duoc nhitng vat mong (chiéu day > 0,3mm) va dic duoc vat phic tap (dic
duoc 16 ¢6 duong kinh 1,5 + 3mm) do kim loai 10ng duoc ép vao khuon nén cé kha nang
dién day tot. Nang sudt rat cao (100 + 200 vat ddc/gio).

- Do duc trong khuon kim loai nén vat dic nguoi nhanh, co tinh t6t.

Nhung diic dudi dp luc c6 nhuoc diém la:

- Khong dung duoc 16i cat nén hinh dang bén trong cua vat dic khong duoc qua
phuc tap.

- Kim loai 16ng dan vao khuon dudi ap luc cao, t6c do 16n nén lam khuon mau
mon. it ding dé diic kim loai den vi nhiét do chay cua kim loai den cao lam cho tudi bén
khuon giam.
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Duc dudi dp luc dung dé ch€ tao cac chi tiét phiic tap nhu vo bom xang diu, nip
buodng ép, van dan khi, kén dong...Hop kim dé dic dudi 4p luc thudong 1a hop kim thiéc,
chi, kém, magié, nhom, dong. Tt ca nhitng hop kim nay yéu cau it 1an tap chat sat (vi sat
c6 nhiét do néng chay cao lam giam tinh chay loang cua hop kim, néu sat chua chay dé
lam cho khuon mau mon va tao nén Oxyt sat lam giam co tinh vat diic); yéu cau hgp kim
it hoa tan khi vi khi hoa tan tao nén rd khi, tao nén 6xyt kim loai lam giam co tinh vat
diic; yéu ciu hop kim c6 kha nang chuyén dong dé dang khi & thé 16ng vi diic dudi 4p luc
c6 toc do chuyén dong t6i hang ngan mét/ gid, néu kim loai 16ng khé chuyén dong thi
khong dién diy hét long khuon; yéu cau hop kim co it & thé 16ng va khi két tinh vi nguoc
lai dé 1am vat duc bi niit.

11.2.2. Két cau khudn va vat liéu 1am khudn

a/ Két cau khuon

Khuon kim loai d€ diic dudi 4p luc thudng gém hai nira, mot nira khuon c6 dinh va
mot nira khuon di dong. Loi kim loai ¢6 nhiéu manh ghép v6i nhau nhu dic trong khuon
kim loai. Ngoai ra, con ¢6 chot ddy vat dic, hop dé kep khuon va céc chi tiét phu khac
nhu dinh tan, bulong kep... Khi thiét k&€ khuon can chi y:

- Vat didc can phan bo trong mot nira khuon dé dé ché tao khuon va khong bi sai
léch do lap khuon gay ra.

- Vi tri vat ddc trong khuon can dam bao dé 14y ra khoi khuon va khi 18y dong thoi
day duoc vao cdc phan cta vat dic dé tranh bién dang.

- S6 luong vat dic trong khuon cdn dam bao kim loai dé dién day khuon. Céc chi
ti€t dic cin déu nhau vé khéi lugng, kich thudc dé dam bao két tinh cing mot lic, trdnh
cac khuyeét tat dac (co, nat).

- Pam bdo dé tdch 15i khoi vat diic, muén vay hudng rit 18i can b6 tri thang goc
v6i méat phan khuon.

- bam bao dan kim loai vao khuon dé va day du, dé tich vat dic khéi khuon.
Huéng clia dong kim loai din vao khuon cén tranh thang géc vé6i nira khuon dong vi s&
lam cho khuon khong viing va dé r6 khi.

- Bam bao thoat khi khoi khuon dé dang. Mudn vay, ngoai viéc khi thodt qua mat
phan khuon, qua khe hd giita chot ddy va khuon nguoi ta con 1am thém céc ranh thodt khi
doc theo mat phan khuon. Bé sau cdc ranh nay khoang 0,07mm déi véi vat dic thiéc, chi;
0,1mm d6i v6i kém, magié; 0,2mm d6i v6i nhom, dong.

- Khuon can duoc gia cong chinh xac, mat phan khuoén cAn mai nhan.

b) Vat liéu lam khuon
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Vi chiu ap luc cao, téc do dong kim loai chay vao khuon cao... nén co tinh, tinh
chiu nhiét va chiu mai mon cua vat liéu khuoén dic dudi ap luc cao hon khuén kim loai
thong thuong.

11.2.3- May Jdic dudi ap luc cao

a) May duc ap luc thap

May diic ap luc thap ¢ ap sudt ép khoang 6 + 75at. Loai mdy nay c6 thé van hanh
bang tay, ban tu dong hoac tu dong. N6 chi dung dé ddc kim loai ¢6 diém chay < 450°C
(nhu thiéc, chi, kém); khi diic nhitng kim loai c6 diém chay > 450°C thi giita thanh xilanh
va pittong tao thanh mot mang oxyt dé 1am cho mdy bi tac. Khuyét diém clia mdy nay 1a
hé thong pittong xilanh chéng mon.

Khi nén J._
(pressursing gases) 7

# e | —Maudn nhigt

I
Kim loai diic (heater)

{molten metall ~ |

() So dd doe ap lee thip (b Thiet br dae ap lue thap trong cong nghiép

H.5.2. So d6 may dic ap luc

b/ May dic ap luc cao

May dic ap luc cao c6 ap suat ép khoang 100 + 200at. Vi c6 ap suét 16n nén né
khic phuc dugc nhuge diém cua loai may diic 4p luc thip, c6 thé dung dé dic nhitng kim
loai mau c6 diém chay > 450°C, do d6 loai mdy nay dugc ding phé bién hon.

11.3. PUC LY TAM

11.3.1. Khai niém
bic ly tam 1a rét kim loai 16ng vao khuon quay, nho luc ly tam ma kim loai 1ong
dugc phan bo déu theo bé mit bén trong ctia khuon hoic dién ddy 16ng khuon dé tao
thanh vat ddc. Luc ly tam tac dung vao kim loai 1ong tinh theo cong thic:
P=m.r.o’
Qua cong thic trén ta thdy khoi luong riéng m cua kim loai cang 16n, ban kinh
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quay t cang 16n, van toc quay o cang 16n thi luc ly tAm cang 16n. Dic ly tam ¢6 vu diém
sau:

- Diic duoc nhitng chi tiét hinh tron xoay rong ma khong can dung 161, do dé tiét
kiém duogc vat liéu va cong lam 16i.

- Khong can dung hé thong rét nén tiét kiém duogc kim loai vat dic.

- Do tdc dung cua luc ly tam nén kim loai dién ddy vao khuon t6t, c6 thé dic dugc
vat thanh mong, vat ¢6 dudng gan hodc hinh néi mong. Mat khac vi kim loai dién day
khuon t6t nén khong can dau ngét bo sung, do d6 tiet kiém kim loai vat duc.

- Vat ddc sach do tap chét, xi va phi kim nhe c6 luc ly tam bé nén khong bi 1an vao
kim loai vat dic. Té chitc kim loai min chat, khong bi 16 co, r6 khi do dong dic dudi tdc
dung cta luc ly tam.

Nhung diic ly tam cé nhuogc diém sau.:

- Khuon diic cin ¢6 do bén cao vi 1am viéc & nhiét do cao, chiu tdc dung cta luc ly
tam, suc ép cua kim loai long 1én thanh khuon 16n.

- Khé nhan dugc dudong kinh 16 bén trong vat dic chinh xédc vi khé dinh duoc
luong kim loai r6t vao khuon chinh xac va chi thich Gng cho vat tron xoay rong.

- Chat lugng bé mat trong vat dic kém (ddi véi vat dic tron xoay) vi chita nhiéu
tap chat va xi. Khuon quay véi t6¢c do cao nén can phai can bang va kin, diéu nay kho dat
duoc chinh xac.

- Vat dic dé bi thién tich do trong luong riéng cua cdc nguyén td kim loai trong
hop kim kh4c nhau nén chiu luc ly tAm khac nhau. Loi dung tinh chit nay c6 thé ché tao
nhitng chi ti€t ¢6 nhiéu 16p kim loai khdc nhau. Vi du: ché tao bac 16t 16p trong bang
déng thanh dé chong mon tot, 16p ngoai bing thép dé do bén tot.

Do nhitng dic di€ém trén nén hién nay dic ly tam duogc dung rat rong rai dé ché tao
nhiing chi ti€t hinh tron xoay nhu bac, 6ng, xecmang va mot so chi ti€t dinh hinh khac
bang thép, gang, kim loai mau va phi kim.

11.3.2. Cac phvong phéap dioc Iy tam

a) Puc ly tam dimng: 12 dic ly tam ma khuon quay theo truc thang ding.

Do khuon quay theo truc thing ditng nén mdi phan tir kim loai 16ng chiu mot Iuc
ly tam va trong luc, vi vay bé mat tu do ctia kim loai 16ng s& 1a mot dudng paraboloit.
Diéu nay c6 thé dé dang chitng minh duoc néu ta 14y diém A ¢6 toa do X, Y trén hé
toa do Oxy nhu hinh bén.

Phan tir A chiu mot luc ly tam la: P = m.x.®2 va

chiu tic dung cua trong luc la: Q = m.g. Hop luc cta P,

Q1aR tao v6i Q mot goc la a:

P _ m.x.oa2 032

Taco: tgo=—=——=—=X
m.g g
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Theo tinh chat cua duong ti€p tuyén thi:
2

tga:ﬂ:w—x;dod(’):
dx g
2 2
dyzm—x.dx = y:m—x2
g 2g

Phuong trinh nay 1a mot duong parabol. Vay néu
hinh d6 quay quanh truc Oy thi n6 s€ tao thanh mot mat
paraboloit.

Tur phuong trinh nay, ta ¢6 thé tinh dugc s6 vong quay cua khuon khi dic ly tam
ding nhu sau: Goi toa do bé mat trong vat dic X, X,, Y,, Y, nhu trén hinh sau:

Taco:  X7=2-2Y;:X}=25Y,

Q)] Q)]
Dodé: X7 -X3=2-2-(Y, - Y,)=(X, + X, )X, - X;)
Q)]

Goi X, + X, = 2R, (Ry: ban kinh trung binh bé mit trong vat dic)

X, -X,=A Y, -Y,=H
Y A X
Thay vao trén ta co: 2.Ry.A = Z—%H - L, 5
(Q) A 7/ % |
1 ﬁ >:“
G day, o: van téc goc; o= 2 (—j; @;
d ' ¢ 30 \s X, -
H\ A\
g: gia toc trong trudng; g = 981 cm/s? ! LL ‘
. 2.981.30° i \ LJ JA=X-X,
Taco: 2Ry.A=—7F——H \ 7
T .n Y2 e
T Ra
Vay:  n~300 (vg/ph). X
tb- Y O .

Thuong, n = 600 + 1500 vg/ph.

Tur cong thic nay, ta thay néu n c¢6 dinh, H cang 16n thi A cang 16n, tic 1a néu
chiéu cao vat dic cang 16n thi chénh léch ban kinh trong cua vat dic cang 16n. Vi vay,

phuong phép diic ly tam ding chi dung dé dic nhitng vat ngén.

b) Pic ly tam nam

Diic ly tam nidm 1a ddc ly tam ma khuon quay theo phuong ndm ngang. D€ kim

loai rai déu theo chiéu dai cta khuon, ngudi ta ding mot mang rét, khi rét kim loai vao

khuon méng rét di chuyén doc theo truc quay ctia khuon.
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Phuong phép nay khi dic ong thi chiéu day cua

‘ H vat dic & hai dau khong c6 su chénh léch nhau, dudng
i kinh trong va ngoai cua vat dic 1a nhitng vong tron

dong tam nhau. Nhung dic ly tam nam do phai diung

mang 16t kim loai nén khong thé dic duoc nhitng 6ng
H.11.4. so do dic ly tam nam c¢6 dudng kinh nh.

< 9 N\, s S 2, k
S6 vong quay ctiia khuon ngudi ta tinh bing cong thic sau: n = —2 (Vg / ph)

Jr
Trong d6: r 1a ban kinh cua vat dic (cm); k,: hé s6 phu thudc vao kim loai vat duc;
duic gang k, = 1800 + 2500; ddc thép k, = 2150 + 2730; dic dong do k, = 2000 + 2200;
dic dong thanh k, = 1900; dic nhom k, = 2600 + 3500.
Dé kim loai chay déu vao trong khuon, doi khi ngudi ta dat truc quay cuia khuon
nghiéng véi mat phang ngang mot géc o < 5°.

11.3.3- Khuon dic ly tam

Khuon diic ly tam 1am viéc trong diéu kién rat khé khan (nhiét do thay déi, chiu ap
luc cta kim loai 16ng va luc ly tam). Vi thé, yéu cau vat liéu lam khuon can cé co tinh
cao. Ngudi ta thudng dung gang hgp kim, thép C va thép hogp kim dé 1am khuon dic ly
tam. D€ tang tinh thoat khi, vat dic ngudi cham va khi diic vat dinh hinh... ngudi ta c6 thé
lam vo khuon béing kim loai con phan bén trong bang cat khuon, dét sét, thach cao. Dé
14y vat dic khoi khuon, dung chot day vat dic; dé 1am nguoi khuon can dat mot hé thong
tudi nudc.

11.4. PUC TRONG KHUON MAU CHAY
11.4.1- Khéi niém

bic trong khuén mau chay thuc chéit 1a dic trong khuon cat nhung mau duoc lam
bing vat liéu dé chay. Phuong phdp nay ¢6 wu diém sau:

- C6 thé dic dugc nhitng vat dic rat phic tap va dic duoc nhitng hop kim kho
chay nhu thép khong gi, thép gio...

- Do chinh xédc va do béng bé mat vat dic rat cao vi: do chinh xdc ctia miu chay
16n, khong ¢6 mat phan khuon nén khong c6 su sai 1éch khuon va khuyét tat do lap rap
khuon gay ra, khong c¢6 nguyén cong rit mau nén giam dugc sai s6 do viéc rit mau, rét
kim loai 16ng vao khuon da dugc nung néng nén giam tng suat nhiét do dé vat dic it bi
nut, cong vénh.

Nhung c6 nhugc diém 1a: cudng do lao dong cao, chu trinh san xudt dai, gia thanh
ché tao khuon cao.

Dic trong khuén miu chdy dugc diing nhiéu trong san xuat hang loat dé ché tao
cac loai dung cu nhu dao phay, dao chuot; ch€ tao cac loai banh rang; lip xe dap; dia
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moto; cac phu ting trong may nd... vat dic ¢6 khoi lugng tir 0,02 + 100kg; chiéu day dén
0,3mm va dudng kinh 16 dén 2mm.
11.4.2- Cdng nghé ch& tao vat dic trong khudn mav chay

Qua trinh cong nghé dic trong khuon mau chay gom nhitng budc sau:

- Ché tao mdu goc: miu goc c6 hinh dang giong hét vat dic, mau goc dung dé
ch€ tao khuon ép. Vat licu dé ché tao méau goc c6 thé 1a thép, dong thau, gd, chat déo...
Phuong phap ché tao miu goc giong nhu ché tao mau thong thudng titc 12 ¢6 thé dic hodc
gia cong co khi. Khi ché€ tao mau gdc can phai tinh dén do co va lugng du ctia méu goc,
do co va lugng du ctia khuon ép, do co cua vat dic... Mot s6 noi dung ngay chi tiét 1am
mau gbéc nhung nhu thé khong chinh xac.

1. Tao miu q

x
2 Tao cum min

v D& Khuon

1
1
i
:

1+

— %
£37 |
i ] 4 Dot chay miiu
LB .:“ & Lim sach

H.11.5. Quy trinh cong nghé dic trong khuon mau chay

-
LR

3. Tao khudn nguvén chiu lua 8
7 Tich chi et dic

Ve

- Ché tao khuon ép: Khuon ép c6 thé lam bang kim loai, ximing hoic
thach cao. Ché tao khuon ép dugc tién hanh bang gia cong dp luc, diic, gia cong co khi
hoac dic roi gia cong co khi. K&t cdu clia khuon ép ciing thuong chia lam hai nira khuon
(dé dé 14y mau chay ra khoi khuon ép), c6 hé thong rét dé rét mau chdy vao khuon. Yéu
cau ché tao khuon ép chinh xac va nhan bong vi né quyét dinh do béng, do chinh xac cua
mau chay.

- Ché tao vdt liéu dé chdy: Vat liéu dé chay bao gom nhua thong, sép, paraphin,
stéarin. Thanh phén vat liéu dé chay thudong dung nhu sau:

70% nhua thong + 20% séap + 10% paraphin.
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hoac 30% paraphin + 70% stéarin.

Nhiét do chay cua vat liéu dé chay thuong 1a 50 + 90°C. Yéu cau vat liéu dé chay
khong duoc mém ra & nhiét do duéi 30 + 35°C, dong thoi phai c6 tinh chay loang dé dién
day khuon ép. Nguoi ta ndu vat liéu dé chay trong 10 noéi, dién trd hodc cam tng. Khi nau
can phai khudy déu va gat bo nhitng tap chat khac néi trén vat dé chay.

- Ché tao mdu chdy: ép vat liéu dé chay vao khuon ép véi dp sudt khoang 2at. Dé
ngudi cho mau dong dac r6i md khuon ép, 1y mau va stra mau.

- Lap mot s6 mdu vdi nhau thanh mét nhém mau chdy c6 chung hé thong rot:
muc dich dé tang nang suat duc.

- Ché tao khuon: son mot 16p dung dich chiu nhiét 1én nhém mau chay , thanh
phan son thimg la: 90% bot cat thach anh + 7% cao lanh + 3% grafit tron v6i dung dich
20% nudc thuy tinh + 80% nudc. Thuong son 2 + 3 1an d6i v6i miu nho, 4 + 5 1an doi véi
mau 16n. Sau mobi 14n son ta rac mot 16p cat thach anh va sdy ngoai khong khi trong 30 +
40 phdt. Chiéu day 16p son can dam bao 1a 1 + 1,5 mm. Sau d6 dem nhém mau chay da
dugc son 16p vo chiu nhiét di 1am khuon cat bang cach dat vao trong hdom khuon va tién
hanh 1am khuon trén mdy rung (khuon cét chi dé tang stic bén cho 16p vo). Sau d6 sy &
nhiét do 100 + 120°C dé cho mau chay ra ngoai va ta thu dugc khuon dc.

D6i v6i nhitng chi tiét nho, ¢ thé khong can 1am thém khuon cit & ngoai ma dem
nhém mau da dugc son 16p cat chiu nhiét nhing vao nudc néng hoac ho néng & nhiét do
80 + 90°C 1am méau chay chdy ra ngoai va ta thu duoc 1ong khuon.

- Sdy khuon: sdy khuon trong 10 & nhiét do 850 + 900°C dé dot chdy hop chat dé
chay con s6t lai, dong thoi ting do bén va tang tinh thong khi cho khuon.

- Ndu chdy kim loai, rét kim loai vao khuoén, do khuén va lam sach vdt dic.

11.5. PUC TRONG KHUON VO MONG

11.5.1- Khai niém

bic trong khuon vo mong 1a dang dic trong khuodn cat nhung thanh khuéon mong
chimg 6 + 8mm. Duc trong khuon vo mong ¢ nhitng dic diém sau:

- C6 thé diic dugc gang, thép, kim loai mau (nhu khuon cét), khoi Iugng vat dic
dén 100kg, do chinh xac dat cap 7.

- Khuon vé moéng 1a khuon kho, nhan béng, thong khi tot, truyén nhiét kém,
khong hit nuGc va bén nén cho phép nhan duogc vat duc it rd, x0p, nit va nhitng khuyét
tat khac. Dong thoi giam duoc hao phi kim loai cho hé théng rét vi khong can hé thong
rot 16n nhu trong khuon cat.
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- Do tinh truyén nhiét kém nén khi dic gang khong bi hod trang. Nhiét do rét c6
thé nho hon trong khuon cat chimg 20 + 30°C.

- Pon gian hoa qua trinh d&é khuon va lam sach vat ddc. Qua trinh ché tao khuon
vo mong dé co khi hod va tu dong hoa.

Hoén hop khuon vo méng bao gdm bot cédt thach anh v6i 4+6% punvebakeélit
(punvebakeélit 1a hén hop cua fénon va urétropin, né dé dong dac, dé nhao tron véi cat, cat
gilt thuan loi nhung dat va hi€m).

Hoén hop khuon cét va punvékakélit ¢6 dic tinh 1a & nhiét do 200 = 250°C phan tir
fénon chay ra va cé kha nang dinh két cac hat cat véi nhau, tu hod cing tao nén hoén hop
khuon ¢6 do bén khoang 20 + 50 N/cm? Sau khi da hod ciing, né khong c¢6 kha ning
chdy ra nita mic du nung néng dén nhiét do cao hon 250°C.

11.5.2- C3ng nghé& ch& tao vt dic trong khudn vé méng

Trinh tu dic trong khuon vé mong nhu sau:

- Ghép miu vao tim mau: ding mau bing kim loai kep chit trén tim miu bang
thép hodc gang xdm. Lam sach miu va tim mau rdi phun lén trén mot 16p cdch méiu bang
dau mazut.

- Nung néng méu va tim mau dén nhiét do 220 + 250°C.

- LAy mAu va tdm mau ra khoi 10, quay di 180° r6i kep chat véi thung chita hon
hop lam khuon.

- Quay thing chita hon hop khuon ciing v6i mau va tim mau 180°. Vat liéu lam
khuon s€ de 1én mau va tdim mau. Nhd mau va tdm mau néng nén lam cédc phan tlr fénon
chay ra va lién két cac hat cat v6i nhau. Gitt & vi tri d6 trong khoang 12+20 gidy, ta sé
duoc chiéu day 16p khuon khoang 6+8mm.

- Quay thuing chita hon hop khuon cuing véi tim mau trd vé vi tri ban dau

- LAy tAm mau, miu cling véi 16p khuon vo mong dem sdy & nhiét do 350 + 370°C
trong 1 + 2 phit dé lam chay déu nhiing phan tir punvebakeélit con sét lai, 1am dinh két
déu céc hat cét, nang cao do bén cho khuon.

- Tach khuon vo mong khoi mau va tdm mau.

- Lam mot nira khuon kia ciing theo trinh tu trén.

Qua trinh 1am 16i cling tuong tu nhu qua trinh 1am khuon nhung 1am trén may théi
cét. Sau do6 tién hanh lap khuon, 16i: ghép hai nita khuon bang cdch ddn hoac kep. D€ tiang
do bén cho khuon nhat 1a khi dic nhiing chi tiét 16n, sau khi kep cédc nira khuon véi nhau,
ta dem dat khuon vé mong vao hom khuon va lam khuon céat bao boc xung quanh hoac
kep thém bing mot khung kim loai. Cudi ciing dem rét kim loai vao khuon, dd khuon va
thu nhan vat duc.
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11.6. PUC LIEN TUC

11.6.1- Khai niém

Dic lién tuc 1a qua trinh rét kim loai 16ng déu va lién tuc vao mot khuon bang kim
loai, xung quanh hoac bén trong khuén cé nudc luu thong lam nguoi (con goi la binh két
tinh). Nho truyén nhiét nhanh nén kim loai 16ng sau khi r6t vao khuon dugc két tinh
ngay. Vat dic dugc kéo lién tuc ra khoi khuon bang nhiing co cau dac biét (nhu con lan,
ban kéo...). Puc lién tuc c6 cic dic diém sau:

- C6 kha nang didc duoc céc loai 6ng, thdi va cdc dang dinh hinh khdc bang thép,
gang, kim loai mau, c6 tiét dién khong déi va chiéu dai khong han ché; dic dugc tAm kim
loai thay cho can, dic biét 1a ¢6 thé diic dugc céc loai tim bang gang.

- Kim loai dong diac dan dan tir phia dudi lén trén va dugc bo sung lién tuc nén
khong bi r6 co, r6 khi, ro xi, it bi thién tich; ¢6 dd0 min chat cao, thanh phan hod hoc dong
nhat va co tinh cao. Vi diic trong khuon kim loai nén t6 chitc nhd min, co tinh cao va chat
luong bé mat tot.

- Nang suit cao, giam hao phi ché tao khuon, khong ton kim loai vao hé thong roét,
phé€ phdm 1t nén gia thanh ché tao thap.

Nhung duc lién tuc c6 nhuge diém chu yéu 1a t6c do ngudi qua nhanh gay nén ting
sudt bén trong 16n, 1am cho vat dic dé bi nit (nhat 1a nhitng kim loai c6 su chuyén pha &
thé dac). Ciing vi Iy do nay kim loai vat dic bi han ché. D€ khic phuc hién tuong nay,
ngudi ta ¢6 thé lam nguoi khuon bing ddu ma khong dung nudc. Ngoai ra con nhugc
diém 1a khong didc dugc vat phc tap, vat c6 tié€t dién thay doéi.

11.6.2- Cac loqi dic lién tuc

a/ Dic ong lién tuc: Qua trinh ddc tién hanh nhu sau: Trude tién kep dau moi 7
trén tam do 4. Dua tdm d& 4 ép sat day khuon 8. Ro6t kim loai 1ong tir thung rét 2 qua
mang rét 3 vao khuon dé€n mic cach mat trén khuon 20 + 25mm.

Khi kim loai dong dic ta quay vitme 5 bang dong co 6 dé ha tdm d6 4, ddu moéi 7
di xuong, do d6 kéo vat dic 7 dan dan ra khoi khuon. Khuon va 16i luon luon duge nude
luu thong 1am nguoi.

Dé dé kéo vat ra khoi khuon, nang cao do béng bé mat vat ddc va han ché nit trén
bé mat vat didc, trong qua trinh dic, ngudi ta con cho khuon chuyén dong khi hoéi doc
theo phuong chuyén dong ctia vat duc.

Trudc tién cho khuon chuyén dong tir trén xudng
duéi mot khoang 8 <+ 10mm cung t6c do chuyén
dong ctia vat dic. Réi cho khuon chuyén dong
that nhanh mot doan duong 2 + 3mm, cudi cung
cho khuon chuyén dong tir dué6i lén trén nguoc
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chiéu chuyén dong clia vat dic v6i hanh trinh
khoang 10 + 13mm va téc do 16n hon toc do lic
dau.
Cu thé trong qud trinh didc, khuon luon chuyén
dong khi hoi: nhd ma sat gitta thanh khuon véi
vat ddc 1am cho bé mat vat dic nhin bong va vat
diic chi ra khoi khuon sau khi da chuyén bién pha
nén khong bi nut.

Dé dé 14y vat dic ra khoi khuon, ngudi ta
con cho vao thanh long khuon, 16i mot 16p dau
mazut; luong dau can dung tir 120 + 150 (g/tan)
kim loai.

Vat liéu lam khuon va nhiing thong s6 duc: vat liéu lam khuon can chon loai dan
nhiét tot, thudong dé dic kim loai mau thi khuon lam bang hop kim déng hoic hop kim
nhom, chiéu day khuon 6 + 8mm. Nhiét do rét cho moi hop kim thudng 1ay 30 + 50°C
trén dudng 1ong, toc do rét va chiéu cao khuodn tuy thudc vao hop kim dic. Vi du khi dic
ong, théi c¢6 dudong kinh 100 + 400mm bang hop kim silumin chiéu cao khuon
100+150mm, toc do 6t 2+-3 m/h, nhiét do rét trén dudng 16ng 30+-50°C.

b/ Duc tam:

Qua trinh duc ti€n hanh nhu sau: R6t kim loai 16ng tir thung chira 1 vao coc rét 2,
qua mang dan 3 vao khe hd giita 2 con lan 4 (bén trong cé nudc 1am ngudi va quay nguoc
chiéu nhau) tao ra tdm 5.

Phuong phép nay c6 thé ché
tao cdc tdim bang gang, thép, kim
loai mau thay cho cén.

D6i v6i gang c6 thé diic
dugc tam mong tir 0,7 + 1,2 mm.
Nhiét do rét nude gang tr 1370 +
1400°C. Tam gang ra khoi khuon
bén ngoai ngudi nhung bén trong

van néng nén c6 thé dem dap thanh

cac do vat hoac cat thanh phién

nho. Sau khi 0 nguoi ta cé thé uén
duoc. H.11.7. So do6 dic tam.
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CONG NGHE CHE TAO PHOI
I. Cong ngh¢ duc la gi?
Duc la mot phuong phap tao ra vat pham dién hinh bang cach niu chay kim loai
rol dem rot vao khudn di 1am sén, sau khi kim loai dong dic va nguoi lanh s€ cho
ta mot san pham co hinh dang va kich thudce twong tng chi tiét ta can gia cong.
II1. Ciu tao va cong dung ciia bd miu:
B6 madu: g0, kim loal mau nhu nhom, d@)ng
-Yeéu cau khi chon gd: mém, nhe, it hut am, khong bi cong vénh khi thol tiét thay
doi.
-Cong dung: tao ra long khudn, thé hién dudng bao ngoai c6 hinh dang va kich
thudc twong tng chi tiét ta can gia cong.
-Néu chi tiét can 1am rdng thi phal c6 tai gdI miu
-Son phén biét mau (d6: hinh déng chi tiét; den: tai gdI mau).
III. Hgp l6i
-Cong dung: hdp 161 muc dich tao 161, hinh dang va dudng nét trong long hop
18i,thé hién hinh dang trong long chi tiét can lam 161
-Hinh dang hop 161 giong hét hinh dang long chi tiét
-Hinh dang 161 glong nhung nguoc chiéu v6l hinh dang 1ong chi tiét
-Thanh phan hon hop lam khuon:
= Chi yéu la cat thach anh (75%-85%): yéu cau phal sach, c¢& hat khong dong
déu, c6 tinh chat bén nhiét cao (khi ¢ nhiét do cao khong bi chay, v& vun)
= Chat dinh két: thong thuong sir dung cao lanh (dét sét) (8%-16%)
Yéu cau: nguyén chét, 46 dinh két cao khi gap nude
Ngoai ra con st dung céc chét dinh dic biét; dau thuc vat, nude thuy tinh
loang, mat mia,...( 3%-5%),thudong st dung trong truong hop lam khuon va
16i ¢6 tinh chét phtc tap
= Chat phu gia: bot than, bot gd, bot graphit (3%-5%) ¢6 tac dung ting do
x6p cho hon hop, bao vé bé mit long khudn bong nhin.
=  Nudc: 4%-8%
IV.  Quy trinh cong nghé lam khuon va lam 16i:
1. Lam khuon: 3 budc
+Budc 1: lam khuon duol
Trude khi lam khudn nguol ta tron déu hdn hop 1am khuon, sau d6 1am mit phang
dé ha mau; roi dung chay da xung quanh mau tuong d61 chit,sau do bo tiép lén
mot 16p hon hop day khoang 100- 150™™ da chat.Néu chleu cao mau cang cao thi
nguol ta cang bo nhiéu 16p dén gi6T han mat phan khuon r0i dung thudc gat phang
bé mit va ldy bay 1a twong db1 nhin.
+Buoc 2: lam khuon trén
Nguoi ta phu lén bé mit khudén dudi mot 16p mong cat phan khuén 1ol lap nua
mau vao va day ham khuén trén 1én. Sau d6 bd tri toan bo hé théng rot va dng
thoat hoi.




Nguyén tic bé tri:
% Hé théng rot
-Rénh dan kim loai duoc dit tai cac diém c6 thanh mong nhét so véi téng thé chi
tiét @6 (1 ranh,2 ranh,...). Dam bao khong lam chan dong long khuodn gy soai v
va phai dam bao thoi gian dong dac.
-Ong 16t bé tri 1éch so v6I ranh dan kim loai
% Hé thdng thoat hoi
B tri & cac dinh cao nhat
-Néu cac chi tiét co tiét dién bé mit 16n, do chénh léch day mong 16n nguoi ta bd
tri cac 6ng hoi tai cac vi tri tiét dién 16m va day
Sau khi b tri xong cho hdn hop vao ham khuon va tién hanh thao tac nhu 1am
khuon dudi
Sau lam xong khuoén trén dong coc dinh vi vao cac goc cua ham khuon,xam khi
ROI it toan bd cac mau hé thong rot, hé thong thoat hoi ra rél nang ham khuon
trén 18n tién hanh 1ay mau
+Budc 3: it mdu va sita chiva long khudn
Trude khi rat mau tién hanh danh dong mau dé tao ra khe hé.Sau d6 cdm vao
trong tdm roi mot dui 1y mau roi rat mau 1én theo hpuong thang ding va gt
thing bang.
Sau khi 14y mau ngudi ta dung dd nghé thich hop sira chita long khudn 16p mong
graphit.
2. Quy trinh lam 10i:
Cho hdn hop vao hop 18i va xuong rudt luén nam giita theo timg 16p va da
chit,sau d6 14y rudt ra phoi kho roi dung nuée son son 18n cac bé mit no (dat sét,
bot graphit, va nudc) son xong dua vao ti sdy (8h / 150°- 200%)
V.  Néu luyén
1.  Thanh phin nhién liéu va vat li¢u kim loai:
Nhién liéu: chii yéu phuc vu cho 10 ndu gang 1a than cdc, than da (than gay)
Than céc: chay tot, thong, tiéu khong bao gio v vun
Néu sir dung than d4 nguoi ta phai thuc hién quy trinh 0 than— muc dich dé ting
tinh bén nhiét cho né.
Vat liéu kim logi:chi yéu 1 gang
-Gang thoi: 40-50 %/ mé liéu
-Gang vun: 1a cac thiét bi chi tiét bi hu hong 30-40 %
-Gang hdi liéu: gang thira trong xi nghiép nau ( hé thong rét, hoi 15-30%
-Ngoai vt liéu kim loai su dung cac thanh phd‘n tro dung:
+ P4 voi: 4-6 % — tao xi trong qué trinh nau
+Cac hop kim phero ( phero mangan, phero silic ) chiém 3-5%
muc dich thay d6i thanh phan co tinh nudc gang
2. Quy trinh niu chay kim loai:
Cho ctii vao ndi 10 khoang 1-2 kg va dbt chay 1én, sau d6 d6 vao mot 16p than da
dén d6 hong ngudi ta tiép tuc d6 sd than con lai theo mirc quy dinh dugc tinh tir




mat gi6 chinh do 1&én khoang 900, 161 bit toan bd hé théng mat gid va 16 ra xi. Thoi
gian U than khoang 10h.

Sau thoi gian 1 xép mé liéu kim loai vao va 16p than vao theo thir tur dén day
10.Xong thong hé thong mat gi6 dong thoi chay quat gio, sau thoi gian gang bat
dau chay loang roi xudng ndi 10 nguoi ta tién hanh bit 16 ra gang. Sau khoang 10
phut thong 16 ra gang cho vao ndi rot, khi ddy ndi nguoi ta bit 16 ra gang va khiéng
vao rét khuon.

Qua trinh lap di lap lai dén xong khéi luong can thiét

*Ghi chii: trong khi ndu gang vat liéu kim loai phai dam bao luon ludn day 10 va
thuong xuyén cho xi chay ra.

KY THUAT HAN

I.  Thuc chit va dic diém:
1. Thue chit:
Han la phuong phap ghep ndi 2 hay nhiéu chi tiét bang kim loai lai véi nhau ma
khong thé théo rodi, bang cach nung kim loai dén trang thai chay hodc déo sau do
nho su ngudi va déng dic dé tao nén mdi han lién két kim loai hoic dung ap luc
da 16n
2. Dic diém:
-Tiét kiém duoc kim loai so véi tan rive tir 10-20%,s0 v&i phwong phéap dic tir 30-
50%
-C6 thé tao duoc cac két cdu nhe c6 kha nang chiu luc cao
-C6 thé han 2 hay nhiéu kim loai c6 tinh chét khac nhau
-Do bén va d¢ sit kin ctia mdi han 16n
-Trong vat han con ton tai tng suit du 16n, kha ning chiu tai trong dong thap (tuy
nhién két cau mdi han kha t6t khi chiu tai trong tinh)
II. Cac phwong phap han: phan theo hai nhém co ban
-Han néng chay: kim loai & mép han dugc nung dén trang thai nong chay két hop
v6i kim loai bo sung tir ngoai vao dién ddy khe h gitta hai chi tiét han, sau d6
ngudi va dong déc tao nén moi han.
O nhém han nay gom: han ho quang, han khi, han dién xi, han plasma, han bang
tia laze, han bang tia dién tur.
-Han dp lyc: khi han bang ap lyc kim loai ¢ ving mép han dugc nung dén trang
thai déo,sau d6 dung mét ap lyc du 1on dé tao nén mdi lién két kim loai
O nhom han nay gébm: han dién tiép xtic, han masat, han nd, han siéu 4m, han cao
tan, han khuéch tan. ..
III.  Han hd quang
1. Thuec chit: 1a phuong phap han nong chay str dung nhiét cia ngon ltra ho
quang sinh ra giita cac dién cuc han, vé thuc chit hd quang han 1a dong chuyén doi
cua céc dién tur va ion trong moi truong khi gitra hai dién cyc han, nd kem theo su
phéat nhiét 16n va phat sdng manh.
2. Phdn logi




-Theo dong dién

+Dong dién han xoay chiéu : chat luong mdi han khong t6t vi cuong d6 dong dién
khong 6n dinh

+ Dong dién han mot chiéu: chét luong mdi han tét hon, dé gay hd quang, d& han,
cuong do dong dién 6n dinh, xong it duoc st dung vi gia thanh dat.

-Theo dién cuc han

+Dién cuc han khong nong chay: duoc ché tao tir vat liéu c6 nhiét do nong chay
cao nhu graphit, vonfram

dau duogc vot con, dé bd sung lim loai cho m(f)i han phai str dung que han phu
+Dién cuc han ndng chay(que han): dugc ché tao tir kim loai hodc hop kim c6
cung thanh phan véi tahnh phan kim loai vat han. Cau tao:

21‘1111‘1

Puong kinh que han 1y thuyét:1-1
Puong kinh que han thyc t&  :1-4™"
Chiéu dai phan cap 1,=30™"
Chiéu dai que han :L=350-450™"
Lé6p thude boc que han dugc ché tao tir hdn hop & dang bot gdm nhiéu laoi vat liéu
kim loai tron déu vé6i chat két dinh boc ngoai 16i ¢6 chiéu day tir
1-2™ Téc dung ciia I6p thuéc boc que han:
-Tang kha ning ion hoa dé dé gay ho quang va duy tri hd quang 6n dinh, thong
thudng dua vao thude boc hop chat kim loai kiém
Bao vé mdi han tranh sy oxi héa hodc hoa tan khi vao moi truong
Tao phéu htng kim loai vao viing han, tao xi 16ng va déuche pht méi han lam
giam téc d6 ngudi mdi han tranh nit.
-Khtr oxi trong qué trinh han nguoi ta dua vaothanh phan thude boc cac phero hop
kim hodc kim loai sach c6 4i luc manh véi oxi, 6 kha ning tao oxit dé tach khoi
kim loai 16ng.
IV. Cacloai may han:

1. Cidc logi mdy bién dp han xoay chiéu:
-May han xoay chiéu diéu chinh cuong d6 dong dién bang 15i tir di dong




Nguyén Iy: Theo so d6 nguyén 1y trén day 1a loai may han diéu chinh cuong do
dong dién bang 151 tir di dong. May han kiéu nay c6 mot 161 tir di dong A nam
trong gong tir B ciia may bién ap. Khi 18i tir A ndm hoan toan trong gong tir B thi
tir thong do cudn thir cap sinh ra c6 mot phan ré nhanh qua 13i tir 1am cho tir thong
qua cudn thr cAp giam — dién ap trén cudn thir cap giam. Khi 18i tir dich ra ngoai
theo phuong vudng goc vi mit phang cua gong tir B, khe ho gitra 181 tir va gong
tir tang 1én, tir thong r& nhanh giam lam cho tir thong qua cudn thir cip tang 1én—
dién ap trén cudn thi cp ting

May han c6 16i tir di dong c6 két cau gon, diéu chinh dong dién han vé cp,
khoang diéu chinh rong do do6 hién nay dugc sur dung nhiéu

-May han xoay chiéu diéu chinh cuong d6 dong dién han bang thay doi s6 vong
day cudn thir cip:

Phén biét cudn so cap- thir cip: + ngudn vio
+iét dién day
Nguyén y: ding khoa K thay dbi s6 vong day I ting bang cach giam s6 vong day
cudn thir cap,] giam bang cach ting sé vong dy cudn thir cdp
2. Cdc logi mdy han mot chiéu:
-May han chinh luu ba pha
So do6 nguyén 1y:

-Méy han ban ty dong han trong mdi truong khi bdéa vé CO,



Cdu tao:
+May bién ap han chinh luu: SVI 300i
+Co cdu cip 16i day han tu dong Mig2F
Binh chira khi CO,: trén binh chta c6 1ap luu luong ké— dé diéu chinh luu luong
khi tir trong binh chtra ra va 1am 6n dinh ap suat khi trong qua trinh 1am viéc
+M6 han: Puoc lap v6i co cdu cip 16i ddy han ty dong. Nhiém vy mo han dung dé
dan day han va khi trong qua trinh han
Uu diém: han mbi han day lien tuc khong bi ngat quing, chat luong mdi han t6t vi
cuong do dong dién 6n dinh, bé mit méi han sach.
V. Han va cit Kim loai bang khi O, va C,H,
1. Thuc chit va dic diém:
Han va cét bang khi 1 phuong phap han néng chay sir dung nhiét ctia ngon lira
sinh ra khi d6t khi chay chay trong dong khi oxi ki thuat, théng thuong nhat 13 han
va cit béng khi O, va C,H,
Han va cét béng khi ¢6 dic diém : han duoc cac vat han mong, han duoc hai hay
nhiéu kim loai c6 tinh chat khac nhau vi du nhu han gang, dong, nhom
Nhuoc diém:- Ning suat han thap
- Chat luong mbi han khong tt, do bi anh hudng nhiét vat han bi
co rit, cong vénh nhiéu hon so véi han hé quang.
2. Thiét bi han va cit kim loai bang khi O, va C,H, ( tram han va cit kim
logi bang khi O, va C,H,)
-Binh chira khi O,: ché tao bang thép tim, chiéu day: 7™ , bang phwong phap dap
hodc han c6 Dygou= =219™", chiéu cao H= 1390™, ¢4 dung tich chtra 40 lit, Py
viee=150 at. bé nhan biét bmh chira khi oxi son mau xanh hoac xanh da tro1
-Binh chira khi C,H,: duoc ché tao bang thép tm, chidu day 7™, bang phuong
phap dap hodc han, ¢ Dngoal—400mm H=800"", Pj3m viec<19 at, dung tich chira 40
lit, dac biét xung quanh than binh va day binh c6 boc 16p xbp thuong la than hoat
tinh c6 tAm axéton muc dich chdng nd binh.
-Binh diéu ché khi C-H,
P1v<1,53.t
P chiu dung binn=1,3at
San lugng sinh khi 2000 lit khi /1h
thuong son phan biét mau trang hoic mau vang
-Van giam dp: dugc lip & binh chta khi oxi va khi axétylen, la dung cu dung dé
giam ap sut Kkhi tir trong binh chira xuong ap sudt lam viéc can thiét va tu dong
duy tri &p suét do dén muc 6n dinh ((101 voi Os: Pyn anea=150at, P, =3-4at; ddi
voi C2H2: P binh chtra— 15-1 6at, P]vz 1-1 ,Sat
-Ddy dan: 12 dung cu dan khi tir binh chtra ,binh diéu chira khi dén mo han, mo cét
Yéu cau chung: chiu duoc ap suat 10at dbi voi day dan khi oxi, va 3at d6i voi day
dan khi axétylen, da 6 mém can thiét nhung khong bi gap, day dan khi dugc ché
tao vai 16t su co ba loai kich thudc sau:
+D=5,5"", D, khong quy dinh
+Dy=9,5"" Dye=17,5™"




+D=13"", D, =22""
Day dan khi oxi mau xanh, axétylen mau d6
-M6 han va mé cdt: 13 dung cu dung dé hoa tron khi chay va oxi tao thanh hén hop
chay c6 thanh phan thich hop dé nhan dugc ngon Itra han va cit theo yéu cau
VI. Han ap lwe: ( han diém tiép xuc)

1. Thwe chét: han dién tiép xuc 12 phuong phap han ap luc st dugn nhiét do
bién d6i nhiét ning bang cach cho dong dién cé cudng do dong dién 16n di qua
mat tiép xuc cia hai chi tiét han dé nung noéng kim loai . Khi han hai mép kim loai
ép sat vao nhau nho dung cu ép. Sau d6 cho dog dién chay qua mit tiép xuc,theo
dinh luat Jun-Lenxo nhiét lugng sinh ra trong mach di¢n han dugc xac dinh:
Q=0,24RI’t , nhiét nay nung nong hai mat tiép xuc dat duoc trang thai déo sau d6
cho luc tac dung lam cho hai chi tiét tiép can nhau xuat hién méi lién két kim loai
va sy khuéch tan céac nguyén tu hinh thanh méi han.

2.  May han diém tiép xiic:

Han diém tiép xitic 1a phuong phap han dién tiép xtic ma moi han dugc thue hién
tig diém trén bé mat tiép xtc hai chi tiét han. Khi han diém hai chi tiét ndm  gilra
hai dién cyc han. Sauk hi ¢p so b va dong dién dong dién trong mach chu yéu tap
trung vao mot dién tich nhogitra hai dién cuc han nung chi tiét dén trang thai déo,
sau do tao luc ép du lon dé tao nén chi tiét han.

Dung han céc chi tiét mong, c6 thé dwa vao phuong phap han ty dong

So do6 nguyén 1y:

Lnax=12500A , Up=2+4V , 14,=0,04s/1 diém han
Lam mat bang cac dudng ong dan nudc.



GIA CONG KIM LOAI BANG AP LUC

I.Thue chit va dic diém:

1.  Thuec chit:
Gia cong kim loai bang ap luc 13 phuong phép co ban dé ché tao nhimng chi tiét
mAy va cac san pham kim loai nham thay thé cho phwong phap duc hoic gia cong
cit got
Gia cong kim loai bang ap luc thuc hién bang cach dung ngoai luc tac dung 1én
kim loai ¢ trang thai nong hoac ngudi lam cho kim loai dat dén gidi han dan hoi,
két qua s& 1am thay d6i hinh dang ciia vat thé ma khong pha huy tinh lien tuc va do
bén cua ching.

2.  Pic diém:
-Kim loai gia cong & thé ran, sau khi gia cong khong nhiing tay doi hinh dang va
kich thudc ma con thay ddi ca vé co , 1i, hoa tinh cta kim loai: kim loai min chat
hon, hat d@)ng déu, khur dugce cac khuyét tat do dic gay nén, nang cao co tinh va do
bén chi tiét.
-Gia cong ap luc 12 mot qua trinh san xuét cao. N6 cho phép ta nhan dugc céac chi
tiét c6 kich thude chinh xac, mat chi tiét tdt, lugng phé pham thap va ching c6
tinh co hoc cao hon vat duc.

II.Phan loai:
Tat ca cac phuong phap gia cong ap luc dugc phan theo hai nhom co ban:
-Nhom nganh luyén kim: céan, kéo, ép...
-Nhom nganh co khi: rén tu do, rén khuon, dap tam.
III.Rén tu do:
Cdc dung cu co ban cua rén tw do:
-Dung cu cong nghé: bua, de, mili dot( tao 10), miii ve(chat),ban 1a( 1a phang), ban
san.
-Dung cu kep chat: éto, kim rén
-Dung cu do: cit,ludng




IV.CaAc thiét bi:
1. ‘ May bua hoi: BH80, 50,150...; BKNS8O0, 50, 150...
So do nguyén Iy:

Nguyén ly:
DBong co (1) tryén chuyén dong cho truc khuyu (3) qua bo dai truyen (2) thong qua

bién truyén dong (4) 1am cho pittong ¢€p (6) chuyén dong tinh tién trong xi lanh (5)
tao ra khi ép 0 budng trén hodc budng dudi trong xi lanh bua (8), tiy theo vi tri
ctia ban dap s6 (14) ma cum van phan ph01 khi (7) s€ tao ra nhitng duong dan khi
khac nhau 1am cho pitténg bua (9) c¢6 gin than pittdong va dau bua (10) chuyén
dong hay dung yén trong xilanh bua (8), de dudi (11) dugc lap vao gbi do de (12)
va ching dugc gitt trén bé de(13)

May bua hoi la htiét bi duge st dung trong rén ty do. Trudc khi dua céc chi tiét
vao gia cong trén may biia ngudi ta phai bién dang déo ¢ trang thai néng hoic
nguoi.

2. May can ren.

3.  May cit dot lién hop.

BAN TIEN

I. Khai niém:

1.  Tién 1d mot qua trinh cit got kim loai trong d6 vat gia cong quay tron con
dao tinh tién theo cac hudng do ban xe dao di. Trong qué trinh d6 tao ram omen
cat va truc cat.

2. Nguyén ly: chi tiét quay tron tai mot chd con dao thuc hién chuyén dong
tinh tién dé cit got.



Mam cip: 1a dd ga dung dé kep chit chi tiét

Chi tiét gia cong

Dao tién duoc kep chat trén ban g dao

Ban ga dao

Mit chi tiét dang gia cong

n, s, t: Hop lai goi la ché d cat got

+n: Tc d6 quay ctia mam cip hay tbc dd quay cua truc chinh( vong/phit )
+s: Huong va lugng dich chinh cua dao tién khi may quay mdt vong dugc
tinh( mm/vong)

+t: chiéu sdu cat 13 16p kim loai h6t bo di trong mot 1an cét

Cdc sin phim:



1- Ren ngoai hodc ren trong
2- Mit phing
3- Tién ranh
4- Tién con
5- Tién mat bac
6- Mit dau
7- Mat 1om
Ngoai ra trén may tién con co thé khoan, khoét, hoac doa 16
4.  Cac ki hiéu may tién co tai xwong:
+T616 - do Viét Nam san xuét
+ T6M16 :
+ 16K20 : Lién X0
+ E400/1000 : Hungari
II. CAutao ciia may tién:  T6M16

L. Pdu mdy: 1am nhiém vu mang truc chinh, & dau truc chinh cé lép mam cap,
tdc d6 quay ciia may duoc tinh bang tbc do quay cta truc chinh.

II. Than may: & mat trén cua than may dugc ché tao céac song trugt va mat trugt
1am nhiém vy dan huong cho ban xe dao va u dong. Hudng la song song voi tim
ctia truc chinh, chiéu dai chi tiét gia cong dugc phu thude vao chiéu dai than may.
I1L. Dém day: Dung dé da than may va dau may, gom hai phan:

+Pé 16n: chira hop tde do va dong co

+Pé nho: chid cac bd phan vé dién
IV. Hop téc do chay dao: c6 cac tay gat diéu khién toc do tién cua dao tién khi
chay dao ty dong dé tién tron hay tién ren.

V. BS bdnh rdng thay thé: 1a cau truyén chuyén dong tir truc chinh xuéng hop tbc
do chay dao va dung dé tién ren cac hé khac nhau.

VL. Ban xe dao: c6 cac tay quay diéu khién tinh tién cta dao tién quay theo cac
hudng khac nhau




VIL U dong: dugce su dung dé lap miii chéng tAm dé d& cac chi tiét khi tién ngoai
d6i véi truc dai hoic 6 ong dai
Ngodi ra con tao chuyén dong cho miii khoan, miii khoét, miii doa
© Nguyén ly hoat dpng ciia may tién:
Tu dong co truyén chuyen dong qua hop tbc d6. Tai hop tde do co 2 tay gat diéu
khién tdc d6 quay dé cho ra nhiéu cip toc d6 khac nhau, sau d6 truyén chuyén
d6ng cho tryc chinh théng qua b truyén puly- day dai lam quay truc chinh, ta
dugc chuyén dong chinh cua may la chuyen dong quay. Tur tryc chinh nhd c6 bo
banh rang an khdp truyén chuyén dong xudng hop téc do chay dao thong qua bd
banh riang thay thé va dugc diéu khién bang cac tay gat & hop toc do chay dao 1am
quay truc vitme khi ti¢n ren, va truc tron khi tién tron. Trén ban xe dao co6 cac tay
gat diéu khién hudng tinh tién ctia dao tién theo cac hudng khac nhau.
1.Chtra cac bo phan vé dién bao gém dién khoi dong, bom nudc lam ngudi, dén
chiéu sang
2. Tay gat khoi dong may co6 3 vi tri
vi tri giira: tat may
kéo 1én: may quay thuan ( nguoc chiéu véi chiéu kim ddng hd)
3. Tay gat diéu khlen toc d6 quay
Tay gat ngan: 2vi tri
_Tay gat dai: 3 vi tri
Khi can tim tdc d6 thi tra vao bang tdc do quay va gat tay gat vé phia d6
4. Tay gat diéu chinh huong tién dao khi may quay mot chiéu.
5. Tay gat diéu chinh tbc do quay co 3 vi tri
A: quay gian tiép
B: quay truc tiép
Vi tri ¢ gitra: 12 vi tri an toan khi ga lap phoi.
Téc d6 can tim nam & hang nao trong bang toc d6 quay thi ta gat vé phia do.
6. Dua vao toc do hop chinh dao
7. Tay gat diéu chinh hop tdc do chay dao c6 5 viu tri tng voi mdt vi tri cua tay
gat 7 thi tay gat 8 c0 5 vi tri
9. Num diéu khién truc tron hodc truc vitme quay co hai vi tri
+ kéo ra tryc tron quaydé tién tron
+nhén vao truc vitme quay dung dé tién ren
10. Tay quay va du xich ban xe dao: tay quay diéu khién huéng tinh tién cta
dao,hudng 1a song song v6i tm, du xich ¢6 gia tri Ivach = 1™ dugc chia lam 200
vach.
Cong dung du xich: dé tinh diém dau hodc chiéu dai chi tiét ddi véi truc dai hodc
ong dai
11. Tay quay va du xich ban dao ngang: khi str dung tay quay va du xich ban dao
ngang dao tién s& tinh tién vudng goc vai tAm, du xich ¢ gia tri 1 vach = 0.05™
80 vach
Cong dung cua du xich: dung dé tinh chiéu sau cat khi tién ngoai hoic tién 15



12. Tay quay va du xich ban trugt doc trén: ban trugt doc trén cé thé xoay theo cac
hudng khac nhau, du xich ¢é gia tri 1 vach = 0.05™", 60 vach.

Cong dung du xich: dé tinh diém sau cat khi tién mat dau

13. Tay gat diéu khién tién tron doc ty dong

14. Tay gat diéu khién tién tron ngang ty dong

15. Tay gat diéu khién tién ren

III. Cac dd ga thong dung:

1. Madmcap 3 chdu tw dinh tam: duge lép & dau truc chinh thuong dugc st
dung dé ga lép chi tiét co6 dang hinh try hoac 3 canh doi xung ddi voi thm gia cong.
Mbi mam cip co6 2 bd chiu, mdi bd chiu c6 3 cai.

-Céch sir dung: dung cd 16 mam xoay mot trong 3 16 & v ngoai ca 3 chau cing
déng thot kep lai hodc mo ra ( tinh ty dinh tam)

-Uu diém: ga kep chi tiét gia cong nhanh, dat dugc do ddng tim cao

-Nhuwoc diém: khong ga kep dugc nhitng chi tiét c6 dang hinh vuéng, hinh chit
nhat, nhitng hinh phtrc tap khac.

2. Mam cdp bé chdu van néing: thudng duoc st dung dé ga kep nhimng chi tiét
c6 dang hinh vuong, dang hinh chir nhat, hay hinh phtre tap.

-Uu diém: ga kep dugc tat ca nhimg chi tiét

-Nhwoc diém: ¢6 4 chiu kep timg chau kep c6 vit diéu chinh riéng, cac chau kep
c6 thé xoay theo cic hudng khac nhau, vi khong c6 tinh tu dinh tim nén ton nhiéu
thoi gian dé ga kep cac chi tiét gia cong

3.  Giad do dong: dugc gén ¢ dinh trén ban xe dao di chuyén doc theo bang
may cung voi dao tién
Cong dung: dé d5 chi tiét gia cong khi tién ngoai dbi voi truc dai c6 duong kinh
nho va dugc chong tim mot dau

4.  Gida dé tinh: dugce gan cb dinh trén than may dung dé do chi tiét gia cong
khi tién mot dau hodc tién 16,nhitng truc dai hodc dng dai vi tri cit xa & vi tri kep.



© Cdch gd lap phéi co bdn:
- Kep chi tiét bang mam cip 3 chu hodc 4 chiu khi chiéu dai nhé hon 6 lan
duong kinh chi tiét
- Kep chi tiét bang mam cip 3 chiu hodc 4 chiu va st dung miii chong tAm
- Kep chi tiét bémg mam cip 3 chiu hodc 4 chiu c6 st dung gia 45 dong
- Kep chi tiét bang mam cap3 chau hoic 4 chau c6 sir dung gia d& tinh
IV. Dao tién: dao tién quyét dinh rat 16n dén bé mat chi tiét gia cong, dén ning
sut lao dong.
1.  Yéu ciu doi véi vat liéu 1am dao tién:
+P¢ cung cao: do tinh chit cta vat liéu khong dong nhat nhu gang, thép,
ddng, nhom 13 nhitng vat liéu c6 do cing cao vi vay yéu cau dbi véi vat lidu lam
dao phai ctrng hon vét li¢u gia cong
+D0 chiu nhiét cao: trong qué trinh cat do ma sat giira dao va chi tiét gia
cong dudi tac dung cua luc cat, khi cit got & tdc d6 cao tao nén nhiét d6 1on vat
li¢u lam dao phai chiu dugc nhié¢t do do
+P¢ chiu mai mon: do ma st giira dao va chi tiét gia cong két hop véi
nhiét d0 cao lam dao chong mon vi vay vat liéu lam dao phai chiu dugc nhiét do
do

+Tinh chiu va dap: va dap sinh ra do qua trinh cit khong lién tuc hoac do
tinh khong dong nhat cta vat lidu. Vat liéu 1am dao phai chiu duoc d6 va dap nhat
dinh.
2. Ciu tao dao tién: gém 2 phan
-Phan thén: dugc lam bang tiét dién hinh vudng, duoc sir dung kep trén ban ga dao
-Phén ludi cat: dugc lam hodc gan vai vat liéu 1am dao, truc tiép tham gia vao cat
got va c6 cac mdt va cac duong.
3.  Cacloai vat liéu lam dao thong dung
-Thép gio: Py, c6 nhiét do khoang 650 °C, 46 ctng 65HRC, thuan tién dung cho
gia cong & toc do thap.
-Hop kim cung: chia lam hai nhéom:
+Nhom 1: BK6, BKS8 c6 nhi¢t do khoang 1000 °C, do cung 75 HRC thuong
sir dung dé tién gang
+Nhom 2: TsK, T5sKg c6 d cting 16n hon 85HRC, c6 nhi¢t 46 16n hon
1000 °C thuong dugce str dung dé tién thép, cac kimloai mau
Ngodi hai vt liéu trén ngudi ta con sir dung kim cirong nhén tao, gém sis, thép
cacbon dung cu
V. Trinh ty cac budéc khi gia cong:

1.  Doc va tim hiéu ban v& dé nim bat yéu cau ki thuat
2. Lua chon may, dao, dung cu do thich hop
3. Thuc hién thao tac ga lap phoi trén may
4.  Chon ché d6 cit got thich hop
5. Trinh ty thao tac thuc hi¢n trén may.
PHAY
I.  Gidi thiéu chung:



1. Khai niém:
Phay la mét hinh thirc cit got trong d6 dao thyc hién chuyén dong tron dé tao ra
tdc d6 cit con chi tiét thuc hién chuyen dong tinh tiéntheo cac phuong doc,
phuong ngang, phuong dimg dé thuc hién viée cét got kim loai

2. Ky hiéu: TCVN
P82: - P: may phay
-8: nhdm may phay ngang
- 2: ¢& ban phay s6 2
P12: -P: may phay
-1: nhém may phay ding
-2: ¢& ban phay s6 2
Sau ky hi€u c6 them A, B, C, D, E chi may nay da cai tién
3. Pham vi sir dung:

May phay gia céng dwoc cic san pham chi tiét sau:
1- Gia cong phay mat phéng, mat bac
2- Phay ranh hodc cat dut
3- Phay ranh chit T
4- Gia cong mat géc 1om
5- Gia cong mit goc 16
6- Gia cong ranh then
7- Phay ranh ring banh riang: banh ring try thang, banh rang try nghiéng
xodn, banh rang con, tryc vit.
8- Mo mang cong nghé: chung ta c6 thé khoan, khoét, doa 15.
II. Nguyén ly hoat dong:
1. M6 hinh may phay:

2. Nguyén ly:



May phay st dyng hai dong co:

DPong co 1 truyén chuyen dong quay cho truc chinh thong qua hop tbc d6 quay cua
truc chinh.Tur dong co dén hop toc do bao gio ciing ¢ khop nbi

bong co 2 truyen chuyén dong quay cho céc banh rang trong hop tdc do ban phay
va bién chuyén dong quay thanh chuyen dong tinh tlencua ban phaytheo céc
phuong doc, dimg, ngang nhd co cdu vit me va dai dc ban phay

III. Phwong phap gia cong trén may phay:

1. Phay thugn: khi chiéu quay cua dao cung chiéu voi chleu tinh tién cua chi
tiét. Trong qua trinh cat got dao cét bat dau cat vao chi tiét tir tiét day dén tiét dién
mong lam cho chi tiét co xu hudng bi ép chit xudng ban may nén sinh ra rung
dong nhung phuong phap nay cho do ctmg cao va dung dé gia cong tinh.

2.  Phay nghich: khi chleu quay cua dao ngugc chleu Vo1 ch1eu rinh tién cua
chi tiét. trong qua trinh cat got dao cit bat dau cat chi tiét tir tiét dién mong dén
tiét dién daylam cho chi tiét co xu hudng thoat ra khoi ban may nén ban méy chay
ém, nhung phuong phap nay cho do bong khong cao va thuong dung gia cong tho.

IV. Dao phay:
1. Dao:
Dao phay try: dung dé phay mat phéng
Dao phay cdt: (1,2,3 ludi cat) dung dé phay cit dit hodc phay ranh
Dao phay géc: dung dé phay cac mat goc 30°, 45°, 60°
Dao phay dia modun: dung phay ranh rang ctia banh rang
Dao phay ngon: + dudi tru: phay ranh then
+du6i con: phay mat bac
+chir T: gi cong ranh chit T
2. Cach ga dao:

1.Can d& 5.Truc ga dao



2.Gia do 6. Truc chinh
3.0ng dém, bac dém 7. Truc rat
4.Dao 8.Than may
+Doi voi nhiing loai dao phay nhu: dao phay m6dun, dao phay cit, dao phay tru,
dao phay goc. déu c6 15 thi ta chon mét truc ga sao cho dudng kinh tru phu hop voi
duong kinh 16 cta dao; dao co thé thay d01 vi tri trén truc ga dao nho cac ong dém,
bac dém va duge c¢d dinh & vi tri nho dai 6 ong dau truc. Mot dau truc g4 ¢06 con thi
duoc ga truc tiép vao truc chinh va dugc ¢d dinh véi truc chinh nho truc rat, dau
kia cua truc truc ga thi dugc ga vao trong gia do, muc dich la lam cho tryc chinh
duoc thing bang.
+D6i voi dao phay ngon dudi con thi duoc ga tryc tiép vao trong truc chinh qua
trung gian vao con va dugc ¢ dinh lién véi truc chinh nhe trye rat
+Con dao phay ngon dudi tru thi dugc ga vao trong ban kep
3. Ga chi tiét:

Thong thudng it khi ngudi ta ga chi tiét truc tiép trén ban phay ma phai ga qua céac
d6 ga vi nhirng loai d6 ga nay duoc ché tao rat chinh xac vé d6 dong tam, do
vudng goc, do song song, vi du:

-Khéi V- @é ga chi tiét co dang try, cau

-Et6: dé ga chi tiét co dang khdi chit nhat, vuong.

-Mdm chia @5 xoay tron 360": g4 chi tiét gia cong nhirng ranh cung tron va
chia do

-Truc gd chi tiét dung dé ga chi tiét c6 15 phoi hodc chi tiét banh rang

V. Diu phin d¢:

1. Céng dung: dau chia do dung dé chia déu cac khoang cach déu nhau,nhu
ranh rang banh rang, cac mat phang cach déu. Ngoai ra dau phan do con dung de
truyén chuyén dong xoay cho chi tiét khi gia cong rdnh nghiéng xoan.

2. Cach chia: chi chia truc tiép(don gian)

N: ti s6 truyén

Z: s6 ranh gia cong

N: sb vong quay trong mot lan chia

n=N\Z
+ Néu n nguyén: chon bat ky 18 ndo trén dia 13, rat chdt 16 quay tay quay di n vong
va tha dung vao 16 da chon thi ta duwoc mot 1an chia,ctr tiép tuc nhu thé cho dén khi
hoan thanh cong vi¢c.
+Néu n khéng nguyén:
Z 1a udc cua s6 16 nao d6 c6 trén dia ta chon vong 16 @6 va tién hanh xac dinh vi tri
quay nho cir ré quat
Truong hop khong ¢ s 15 trén dia 16 ta sir dung cach chia khac: cach chia vi sai
(khong nghién ctu).
BAO



I.  Gi6i thi€u chung:

1. Khai niém: bao la qua trinh gia céng cit got kim loai trong d6 dao chuyén
dong tinh tién khir hdi dé tao ra tc do cat con chi tiét thye hién chuyén dong tinh
tién ngang hoic dung dé thuc hién viéc cat got.

2. Pac diém: do hién tuong dao bt dau cit vao chi tiét sinh ra va dap va luon
c6 sy doi chiéu chuyén dong cua dao trong hai giai doan dau va cudi hanh trinh
nén sinh ra rung dong 1am cho bé mit cta chi tiét kém chinh xac.

3. Ky hiéu: TCVN
B665 B: may bao

6: nhom may bao ngang
65: hanh trinh bao dai nhét 650™"
4. Pham vi sir dung:

May bao gia cong dwoc cde bé mdt chi tiét sau:
1.Bao mat phéng, bao mat bac 2.Béo rinh hodc cit dut
3.Baoranh chtt T 4.Bao mat géc
5.Gia cong thanh rang
II. Nguyén ly hoat dong:
1. Mo hinh: B665
2.  Nguyeén li:
May bao c6 mot dong co chinh, dong co nay dung de truyén chuyén dong quay
cho cac banh rang trén hop toc do bao va bién truyen dong quay tron vong ctia
banh rang thanh chuyén dong tinh tién khur hoi clia can bao nguoi ta dya trén co
cau culit. Trong may con bd tri xich truyén dong ndi tir hop toc do toi ban bao nho
hé théng cam, tay quay thanh truyén, banh rang coc, chét coc dé lam cho ban bao
dich chinh theo mdt budc tu dong
3.  Co ciu culit lic: gdm cic bd phan sau:



+Tay bién: 1lam nhiém vu lac qua l4c lai va déng thoi truot 1én truot xuéng trén
con truot dudi, datu trén cua tay bién ndi voi can bao bang khdp ndi dé day can
bao di.

+Con truot giita: 1am nhiém vu truot 1én, truot xuéng trén tay bién dong thoi quay
tron vong voi banh ring quan tinh dé 1am cho tay bién lic qua lac lai.

Con truot gitra dugc diéu chinh dong tdm hodc xa tim banh raung quan tinh khi
thay d6i hanh trinh ngin hodc dai.

+Con truot dwdi: dé cho tay bién gbi 1én dong thoi lac cing véi tay bién, ¢b dinh
tai mot vi tri véi thanh may.

III. Dao bao: chia lam hai phén:

1. Phan than dao :dung dé ga dit dao va 1a phan chéng uén cho dao.
Than dao: 2 dang
Dang thanh thing: dao bao tinh
Dang thanh cong: dao bao pha

2.  Luwoi cat lam bang vét li¢u: thép gi6 hodc hop kim cimg duoc mai vdi cac
mit cat, goc cit hop ly dé thuc hién viéc cit got kim loai

IV. Cach ga chi tiét:
Tru6ce khi bao nguoi ta phai vach diu Ién chi tiét roi méi ga chi tiét 1én ban bao va
diéu chinh sao cho phuong chuyen dong cua dao trung voi duong vach dau r01
moi siét chit chi tiét, tinh chiéu sau cit rdi tién hanh  gia cOng, sau mot lugt cit
dimg may kiém tra xem da dung kich thudc chua, néu chua dung tiép tuc didu
chinh dén khi hoan tat.

BAN KHOAN NGUOI



I. Nhom may khoan:
1.  Céng dung mdy khoan: may khoan 13 dung cu dung dé lam 16 trén bé mat
chi tiét
2. Mt s6 logi mdy khoan thwong si dung:
a. Khoan dién cam tay:
Tao 16 ¢6 d6 chinh xéac khong cao
Pham vi khong gian khoan rong
b. Mady khoan ban: K12 ; KI14
K: may khoan
12: dudng kinh 16n nhat cua miii khoan
Do chinh xac khong cao
Str dung co cdu truyén dong dai
¢.  May khoan dirng: K125
K: may khoan
1: nhom may khoan dirng
25: duwong kinh 16n nhét ciia mui khoan g véi cong suat may(25
(ng vé6i vat lidu thép C45, pndi dit chua cé 16)
Cdu tgo: 3 bd phan chinh
+Hop tdc d6 : diéu chinh tdc d6 quay truc chinh
+Hop tdc do diéu chinh tw dong khi c6 ché do khoan tir dong
+Ban khoan: dit chi tiét
Kha nang: cong dung cua may:
+Khoan 18: cip chinh xac 3 Ra=2.25
+Khoét rong 16
+Doa bong 16
+Tard ren trong
Sai pham:
+Chay miii khoan: do ché d6 cat khong hop 1y: xac dinh do cimg vat liéu khong
chinh x4c dan dén chon dao khong hop 1y
+M¢éo hinh 6van: 1éch me
+Gay miii khoan: ga kep khong chat
+Khoan 15 xién: d6 g4 khong chinh xac
Cdc phwong phdp gd lap miii khoan:
Phuong phép 1: thao 1p mili khoan chui con

mm)

II. May khoan can:  K325; 2B56
K (2): may khoan
3 (B): can
25: dwong kinh mili khoan 16n nhit img vé&i cong suit may
56: tam hoat dong 560™ (vuon t6i khi lam viéc)

*Phwong phdp sw dung mdy mai 2 da:



+Cong dung: dung dé mai sac,mai tinh mot sb chi tiét

DUNG CU CAT GOT VA DUNG CU PO BANG TAY

I.  Diia: boc di ting 16p kim loai mong trén bé mit chi tiét dung ngoai luc

bang tay
Cong dung: stra chita nho
L =50™": dila m§y nghé: dung cho céc chi tiét nhé mang tinh my nghé
L=100™": diia nho
L=150+200"":dla trung
L=250+500™": diia 16n
II. Miii khoan: vat liéu thép gi6 P9, P18

II. Dung cu lam ren bang tay: ) )
1.  Phuong phap cat ren ngoai (ban cdt ren + tay quay + ga ban cat ren)

2. Phuong phdp cit ren trong ( bd tard +tay quay)

Phuong phap :quay 2 vong tra 1/2 vong dé chop hoi thoét ra

IV. Dung cu do:
1.  Thwdc kep: phuong phap st dung thudc kep co khi

= (Congdung: + Do ngoai
+Do trong



+Po chiéu sau, bac
( ngoai ra con c6 thude kep dién tir)
»  Phuwong phap doc so

2.  Panme:

NHAN THUC VE
MAY CNC & DAY CHU){EN SAN XUAT TU DPONG
1- Hi¢u may: Jobber hang san xuat: An Do
H¢ diéu hanh: Fanuc Seriesoi
1. diéu kién nhiét d¢ an toan chinh xac
Moi truong nhiét Gia tri 19°C —21°C
dd an toan chinh Nhiét 6 an toan | Phuong sai 1.0K/8H
xac khong co6 hi¢u chinh xac (I) . Ding : 0.5K/m
chinh Gradient Ngang : 0.5K/m
Gié tri 18°C —22°C
Nhiét d0 an toan | Phuong sai LOK/1H
N A ; , 2.0K/24H
MOoi trudng nhiét chinh xac (II) Dime -
A \ . . ung : 1.0K/m
do an toan chinh Gradient -
<4c véi nhiat do Ngang : 1.0K/m
oy VoL et €9 Gié trj 16C —26°C
hi¢u chinh tuy
Al 2A \ : 1.0K/1H
chon Nhiét d0 an toan | Phuong sai
. , 5.0K/24H
chinh xéc (III) ——
Gradient Pung : 1.0K/m
Ngang : 1.0K/m

2. D¢ chinh xdc cua don vi chinh series may Beyond-Crysta C500
Tuy thudc nhiét do moi truong (II) duge mo ta trong di€u kién nhiét do an toan

chinh xac :

tham do | theo phuong
truc (d0 chinh

Tiéu Do chinh xac do
chuan | luong chiéu dai

tich

Do chinh xac do
luong chi€éu dai thé | nang | tinh

Kha | bac

lap ball
bar




xac chuyén vi

tuyén tinh)
TP2/20 MPEg=2.2+31L/1000
ISO 10360-2 | TP200 MPE=1.9+31L/1000
SP600 MPEg=1.7+3L/1000
TP2/20 | U,;=2.2+3L/1000 | U5=2.2+3L/1000
VDI/VDE2617 | TP200 | U;=1.9+3L/1000 | Us=1.9+3L/1000
SP600 | U;=1.7+3L/1000 | U;=1.7+3L/1000
ANSI/ASME 1.9 7.0
B89.1.12.M
Tiéu D0 chinh xac do | P06 chinh xac do Kha | Pac
chuan | luong chiu dai | luong chiéu dai thé | ning | tinh
tham do | theo phuong tich lap ball
truc (do chinh bar
xéc chuyén vi
tuyén tinh)
TP2/20 MPE=2.2+41./1000
ISO 10360-2 | TP200 MPE(=1.9+41./1000
SP600 MPEg=1.7+41L/1000
TP2/20 | U;=2.2+4L/1000 | U;=2.2+4L/1000
VDI/VDE2617 | TP200 | U;=1.9+41L/1000 | Us=1.9+4L/1000
SP600 | U;=1.7+4L/1000 | Us=1.7+4L/1000
ANSI/ASME 1.9 8.0
B89.1.12.M
Tiéu chuan tham | Ldi thim do Kiém tra 16i thim
do do
ISO 10360-2 TP2/20 MPEy=2.2
ISO 10360-4 TP200 MPE=1.9
SP600 MPEp=1.7 MPE1yp=3.4pum
(110s)
Mo ta may
MO ta Tiéu chuan Tuy chon
Cong suat Gi4 dao dong $500 mm
Thiét bi nang dao $260 mm
dong
Khoang céach gitta | 425 mm
2 tam
Duong kinh may | $270 mm
cuc dai




Hanh trinh toi da | 400 mm
theo phuong Z
Hanh trinh dao t6i | 140 mm
da theo phuong X
Cong suat toi da 17 KVA
can thiét
Khéi lugng xap xi | 4000 kg
Chiéu cao tdm 1050 mm
mam cdp tinh tur
mat dat
Mam cdp Tiéng on mam cip | A2-5 A2-6
Mam cap 047 mm $63 mm
Cong suat thanh | $36 mm $51 mm
toi da
Téc d6 quay: 50 — 3500 vong / phut c6 thé 1én 4000
Khoang miii chdng tim:420™"
Puong kinh 16n nhét: 270™"
gia cOng :400™
Ban kinh gia cong  : 140™"
Céng sudt 217 KVA
2- May phay CNC
Xac dinh diém 0 tw dong
Tén mady: ALZMETTALL hang san xuat: Buc
BAZ15 CNC
Hé diéu hanh : HEIDENHAIN
Do dai gia cong Truc x mm 600
Trucy mm 400
Truc z mm 600 [900]
Khoang cach gitra mam cdp t4i ban mm 90-690
[990]
Tiét dién kep (r x ¢) mm X mm 750 x 450
Khe chit T (DIN 650) theo phuong X (sé x bé rong x Mm 5% 14 x
khoang) 100/80

Khe giita = khe dan huéng

(14"
Khoi lwong toi da ctia ban kg 500
Tai trong bé mat tdi da cua ban kg/dm’ 50
Cong suat ciia mam cip diéu khién (dong AC) kW 13
(S6/40%)
Momen cuc dai Nm 82




(S6/40%)

Khoang toc d6 (khong budc) vong/phut 50 —9000
[13000]
Pau mam cip DIN 2079 SK40
Chudi con dung DIN 69 871-A40
Bulong vén vao DIN 69 872-19
Luyc kéo vao ctia thiét b kN 12
Cong suat khoan trong thép St 60 (HSS) (v=27.5m/phit, mm Duong kinh
s=0.2mm/lan dao) 30
Cong suit khoan trong thép St 60 (mili khoan carbit dd0) mm Puong kinh
(v=200/m/phut, s=0.1mm/Ian d4o) 40
Cong suit khoan trong chi tiét dtic bang sit xam GG 20 mm Puong kinh
max (v=33m/phit, s=0.2mm/lan dao) 35
Cit ren trong GG 60 max (v=22m/phut, s=2.5mm/lan M20
dao)
Cit ren trong GG 20 max (v=25m/phut,s=3mm/lan dao) M24
Cong suat may ddi voi thép St 60 (v=240m/phut, cm’/phut %350
s=1.15mm/lan dao, dudng kinh thiét bi
=63mm,n=1200vong/phut,a.=52mm,a,=2.5mm)
Cong suat may ddi voi nhom cm’/phut ~860
(v=800m/phut, s=0.6mm/vong, duong
kinh thiét bi=63mm, n=4000vong/phtt,
a,=60mm, a,=6mm)
Toc do chay dao tdi da Truc X-Y m/phut 40
Tryc Z m/pht 30
Vi tri thiét bi Hang muc 15/24 {40}
Khéi luong thiét bi tdi da Kg 416]
{4/10*}}
Luc chay dao t6i da Truc X-Y N 5000(40%)
Truc Z N 8000(40%)
Do chinh xac vé vi tri (truc X-Y-2) Mm +0.015
Do chinh x4c lap lai (truc X-Y-Z) Mm +0.005
Chiéu cao may tdi thiéu/tdi da Mm 2400/2700
Khéi luong may khong ké toi cac chi tiét Kg 3200
Gia tri tiéng 6n phat ra truyén toi xuong (chay khong dB(A) <80**)
tai) d6i voi DIN 45 635
Truc x gia cong: 600™™
Tryc y gia cong: 400™
Truc z gia céng: 600™"
Céng sudt S I3 KW
Téc do : 50 — 9000 vong / phut

3- May do 3 chiéu: do nhiéu gdc do

| Hang muc

| Beyond-Crysta C544 \ Beyond-Crysta C574




Khoang do | X 505mm
Y 404mm 705mm
Z 405mm
Phuong pha Phuong ctia mdi truc trong khong gian
Toc d6 Chuan CNC Toc d6 chuyén dong theo moéi truc : 8-300mm/s

diéu khién

(téc d6 tdi da trén vt liéu composite : 519mm/s

Chuan diéu khién
bang tay

Toc d6 chuyén dong : 0-80mm/s

Tbc d6 do : 0-3mm/s

Gia toc dieu khién

Gia toc t6i da theo mdi truc 1a 1274mm/s” (Gia
toc t01 da trén vat li€u composite 2254mnﬂs2)

Hé thong Encoder tuyén tinh
do luong
Do chinh 0.001lmm
xac
Ban do Vat liéu Granite
Kich thudc (mat 638 x 860mm 638 x 1160mm
ngang gia do chi
tiét gia cong)
Mam cip chi tiét | M8 x 1.25
Chi tiét Chiéu cao t6i da 545mm
Trong lugng toi 180kg
da
Trong lugng may 440 (515)kg 545 (525)kg

biéu kién | Nguon dién

Xung don 100 — 240VAC, 50/60Hz, Day noi dat

ngudn (ndi dét loai D : Tro nbi dat <100Q)

dién Cong suat nguon | 700VA (bao gom cho dau do tuy y)
dién

Diéu kién | Ap suét can thiét | 0.4Mpa

nguén khi | Luu lugng khi 501/phut (dk binh thuong) (ngudn khi :

>1001/phat)

Diéu kién mai truong lap dat

Nhi¢t d0 mdi trudong va rung dong san theo
“diéu kién moi truong 1.2.17

Do chinh x4c : 0.001™
X max : 505™"
Y o 504"
Z max - 450™"
Tbc d6 : 300 mm/s
Téc d tiép xuc : 0-3 mm/s

Téc d6 tay: 80 mm/s

Mab( ban phang tuyét ddi) : 638 x 860 ™

bién : 110V-220V
Cong suat: 700VA

50-60 Hz




Khi nén: 0.4 MPa
Tén may : Beyyond crystac 544
4-Day chuyeén ty dong( xem mo hinh)



Phin 1: CONG NGHE PUC

EE Eﬁ ] KHAUI NIEAM VEA QUAU TRINH SAUN XUAAT NUUC

MN 2 THIEAT KEA NUUC

EE @E 3 COANG NGHEA CHEA TAIO MAAU VA® HOAP LOOI
m COANG NGHEA CHEA TAIO KHUOAN VAQ® LOOI
MN NUUC CAUC HOIP KIM

m KHUYEAT TAAT VAAT NUUC
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Piuc 12 qué trinh dién day kim loai &
th€ 18ng vao 10ng khudn dic c¢é hinh
dang kich thuGc dinh san. Sau khi kim

loai @6ng dic ta thu dudc sdn pham
tuong tng véi 1ong khudén. San pham d6
go1 la vat duc.

Néu dem vat dic gia cong nhu gia
cOng cit got goi 1a phoi dic.




Moi vat li€u nhu : gang, thép,hgp kim
mau, vit liéu phi kim khi ndu chdy, déu
duc dugc

Tao ra vat dic c6 két cau phic tap

C6 khoi lwgng 16n ma céc phuong
phap giacong phoi1 khac khong thuc
hi€n dudc




A Do qué trinh két tinh tit thé 16ng nén
trong vit ddc dé ton tai cdc dang 10 co,
rd khi, nidt, 1an tap chat.

A Khi ddc trong khudn cat, @6 chinh
x4c v€ kich thudc va @6 béng thap.

A Tiéu hao m6t phan khong nhd kim
loai cho hé thong rét, ddu ngét va cho
cac dai lugng khac (lugng du, d6 xi€r




Phuong phdp sdn xuit dic dugc
phan loa1 tuy thudc vao loai khudn
mau, phuong phdp 1am khuon .vv...

Tuy thuoc vao loai khuon duc
nguci ta phan ra lam hai loai:

Puc trong kKhuon cat

Puc dac biét




Khuon cat 1a loa1 khuon duc
mot 1an (chi r6t mot 1an roi pha
kKhuon).vat dac tao hinh trong

khudn cit c6 do chinh xdc thap do
bong bé mit kém lugng du gia
cong I6n.Nhung khuon cat tao ra
vat dic co két cau phuc tap, khoi
luong 16n.




Ngoai khudn cat, cac dang duc
trong khudn dic (kim loai ,vO mong
...) dugc gdp chung la dac dac bict .

Puc dac bi€t, do tinh ri€ng tung
loai cho ta sdn pham chit lugng cao
hon ,d0 chinh xac ,d0 bong cao hon
vat duc trong khuon cat. Ngoaira
phan 16n cdc phuong phép dic dic




Hon hgp 1am
khuén

Miu Hop Hdn hop
dic 161 lam 101

Khudn tuci

Khuon kho

Lip rdp khuon, 16i

Nhi€n li€u Lo Nguyén li¢u
dic kim loai

Ro6t khudén
Pha khuon,loi

Lam sach vat
dic

Kiém tra

Thanh phim

Ph€& phim




* Chat lugng vat ddc

+ D0 chinh xac hinh dang va kich thuGc

+ P06 nhin béng bé miit

+ Tinh chat kim loai

* Nhan td0 dnh huGng

-Hop kim duc:




a. Khai ni€m :

VAt ddc 132 dang sdn pham hinh

thanh tir hgp kim 10ng trong 10ng
khuon. Su hinh thanh d6 chiu anh
hudng 16n két ciu vat dic.




b. Yéu cau cua mé6t két cAu kim loai

Bao quan quy trinh c6ng nghé lam
khudn don gian, thuin tién.

PE x4c dinh vi trf 10ng khudn trong
khuén dic @€ tao ra hudéng két tinh diing

nhdm nang cao chit lugng hgp kim diic
loai bd cdc khuyét tat dic.

Bao dam cho quy trinh cong nghé gia
cong cit got dudc thuin tién.

Bao dam cd tinh vat duc.




Trong sdn xuit dic, vat dic dugc phin chia
thanh kh6i luong gdm :

Nho, trung binh, va 16n.

Vat dic nho <100 kg

Vit dac trung binh 100 + 150 kg
Vat dac Ion > 500 kg




Pon chi€c: 1+ 50 vatddc/nim
Hang loat: : Nhé : 50 + 100 vat ddc /nim
Vua : 100 = 1000 vt dac / nam
L6n : 1000 + 10.000 vat dac / nam

Hang khoi : > 10.000 vat dic / nim Sdn
xuat: LO @ > 50 mm — don chiéc

L6 @ > 30 mm — hang loat

L6 ®@ > 20 mm — hang khoi




KET THUC CHUONG I

uay vé chucn







II-1. Thanh 1a¢
I1-1.1. Phan tich két ciu
I1-1.2. X4c dinh mit pha
I1-1.3. X4c dinh cac dail




[1-1.1. Phan tich két ciu
* Doc ki ban v€, hinh du
ki€n k¥ thuat ghi trong ban vé
ch€ tao chi ti€t, hinh dung ¢
chi ti€t d6 trong thi€t bi, yéu ¢

* Du kién truéce sd bod quy




+ DPon gidn hoa két ciu tao, t
hon : nhu luge bo cac ranh t
10 nhd quéd khong dit 161 dug

Vi du:

© San xuat don chi€c 10 @ <




+ Tang hodc giam do
dic, cdc gian gd, chd «
gitra cac thanh vat du
nhung khong anh hud




I1-1.2. Xac dinh mat

& Mit phan khuon 1a bé
gitfa cac ntra khudn véi

vi tri ddc & trong khudn.
khudn c6 thé 1a mit pha

hoidc cong bat ki.




¢ ~ < .
*%* Nguyén tac chon mat

+Dua vao cong

Rit mau dé dang, dinh
khudn.

- Chon mat co dién tich




] o I

2 @
|

Trong 2 phudng dn 1 va 2 nhu trén ta nén chon phudng an 2




+ SO luong mit phin
dam bao d0 chinh xac kh
lam khuon don gian.

+ Nén chon mat phan k
luong vat dic cao nhat, n

cau chat lugng do bong,




- Nhitng vat dac c6 161, n€én b
13 thang ddng.PE dinh vi 16i ¢
dung lyc cida kim loai 16ng 1a
ki€m tra khi 14p rép.

@ *Hinh bén ta nén
chon phudng an 1




a - Chon mat phan kh

khudn 12 ndong nhat, dé€ d
stta khudn, dong chay ki
ém hon, it lam hu khuén

E-HL—@

Co 2 phudng an.
Nén chon phudng
an 1










Vi du:

- Nhitng vat ddc cé nhi€u tiét dié
cau do dong tAm cao, ngudi ta d
d€ @it toan bo vat dic trong mot

- Mi€ng dat phu sé 1am thay doi
d€ tao ra ti€t dién 16n nhat tai m

#######

Miéng ddt phu




I1.1.3. X4ac dinh cac dai lugng c

*Lugng du gia cong cit got : La
trong qué trinh gia cong cd d€ ta

Luong du gia cong cd phu thudc:
- b6 bong, A6 chinh xac.




Tra bang trong s6 tay con;
mdy; thi€t k€ d

Nhitng bé mit khong
khong co lugng du gia cc




*1.0 ¢ 20 mm sdn xuat hang khoi kh
* L0 ¢ 30 mm sdn xuit hang loat kh
*LO ¢ 50 mm sdn xudt don chiéc

Piic 16 : dua vao tinh chat sdn

Dung 161 hoac khong dung 101 .

D

1l




thanh thine

(vudng goc v61 mat

Phdi d€ do doc , dé
dé dang rit miu khi

hodc 14y vat dic ra



B0, 5if

+ Thi€t k€ dudi 3 dang.

Dang | P déc lim ting b6 déc khéng lim DPd déc lim gidm

dd doc | kich thudc vit dic ting gidm kich kich thudc vat diic
thudcvit dic

So do

dd dic

A

I

/

Cho bé mit can gia
cong cd

Cho bé mit khéng
g1a cong cd

Cho bé mit khéng
g1a cong cd




+ Chiéu cao thanh vat da
nhd, mau go c6 dd doc 16n
mau lam khudn bang tay co
mau 1am khudn bing mdy.

+ Tri soO B tra bang




#* (3Oc trong :t = (1 1}M

300 2
% Goc ngodi:R=r+b

a,b 1 chiéu diy thinh vitdiic giao nhau




*Dung sai dic :

La su sai sO cda kich th
phép so vai1 kich thuGc da
bang ). Dung sai cua vat d
vao nhiéu y€u t6: phuong
khuon dic, loai mau, hop

thanh phan trén cac khau k




< )]






.14, Xac dinh Lo1 va

- Lbi dung dé tao ra phan 1
trong vat duc thuong dat
hgp cat (khudn cat )hodac b
(khu6n kim loai ).

Ao ~ A~ * 7 ~ °
- G061 161 d€ giap cho 161 d
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Lo6i ngang:Goi 161 ¢o tié
vudng, hinh sau canh .
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[1-2 .Ban vé mau

Mau 12 bo phan cd ban ¢
mot bd mau bao gom :

- MAau d€ tao long khudn




Trinh tu cic budc dé vé k

» x4c dinh mit phan mau.
» x4c dinh hinh dang kich thu
» kich thuéc va dung sai kich

» cAu tao clia mau.




I1-3. Bin vé hop 16i va 16i

i W il

e lllim "

| B&n v& hop 16i




m /.57 :Dung d€ tao ra pha
bén ngoai clia 161 gidng hinh ¢
ddc va giong hinh ddng bén trc

m G61167 (dau géc
Go6i 16i(dau gic) @€ dinh vi 16

m Hop I61 :Dung @€ 1am 16i




I1-4. Thi€t k& hé thone
11-4.1Hé thong rét : PE din

thung rot vao trong khuon duc.

Yéu ciu cia hé thong rét




Thiét k€ hé thonge rot

~/




/\/ A A /\, / ° A A? k
Cau tao mOt hé€ thong rot ti€u chuan bao gom :
cocrot 1 ;6ngrot 2 ;ranh loc si 3 ; va cac ranh dan 4.

WEt thodng lam loai ong




- Céc rét 1a phan trén ciing cia hé
- Ong r6t 12 phin ndi ti€p tit cée 16
khudn cat @6 con cho phép 10 =+ 15

- Ranh loc xi :12 m6t phan clia hé
ong rot .

- Rinh din :phdi ndm phia mit dud

Vd

G=vy.2Frd. V.t




G: khoi lugng vat dic k€ ¢
dau ngot

v : Khoi lugng riéng vat lié

2. Frd: Tong dién tich tiét

v: Toc do rot. (V=u.)




[1-4.2 P4u hdi- dau ngot
1.D4u hoi, diu ngét .

a) Pau hoi: La 6ng dé d
khudn thodt ra ngoai do va
nhat.

*Tuy thudc lfich thuGce vat d

iu hoi . Po1




b)Pau ngét :

Thudng dung dé dic
thép, kim loat mau, do ¢
noi d€ chita kim loai 16
sau cung so vG1 vat duc «

~ . . A
b0 sung kim loai cho vat



2. Phin loai ddu ngot :
D} Pau ngét hg: La loai
thong vGi khi troi.

>< PAu ngét ngam: L I
thong khi trdi,chi thich hgp

khuon kim loai1. Khi lam kh




Vi tri dan kim loai vao tre

m Vat dic co it, thanh da
d6i dong déu nén dan ki
mong nhat cua vat dic.

®m Vit dic co nhi€u (thép

mong khac nhau nhiéu n




® Vit dic tron xoay né€
theo huéng ti€p tuyén
va dam bao dong kim Ic
theo moOt huéng.

m VAt dic c6 chi€u cao







CHUONG II




CHUGONG IV

I/ Vat liéu lam kKhubn va 161

1. YEu cau

2. Cac loai1 vat li€u

II/ Cong nghé lam khudn

A. Phuong phdp 1am khudn bang tay

B. Lam khu6én bing miy

CONG NGHE LAM KHUON VA LOI

ol 4



I/ Vat li€u lam khuon va 101

1. Yéu cau:

D6 bén : C4t hat nhd,ham lugng chit sét cong
chi't dinh k&t cao.Dd bén phu thudc dd6 dam chiit.

+ Khuon tuoi :c, = 60+-80 k.p.a
+ Khuon kho : o, = 80+200 k.p.a

Pd déo : duing nhiéu ham luong chat sét dinh két
ting ham lugng H,O

- Khuon tuoi : H,O > 5%
- Khuén kh6 : H,O < 8%

<)



Tinh Iin (co bép) : Phai thém nhi€u chat phu gia(nhu
mun cua, bot than, rom bot . . .)

Tinh thong khi ting : C4t hat to, tron, do dam chit
giam.

Tinh bén nhiét : Khd ning clia vat liéu & nhiét do cao
ma khong bi néng chdy, dinh bdm trén bé mit vat dic
gay kho khin cho gia cong cit got.Tinh bén nhiét ting
khi dung cat c6 ham lugng S10,(thach anh ) 16n.
P6 Am: P& 1am khudn, in hinh:

» Khuon tuot :4+5%

» Khutn kho :6+-8%
Tinh bén lau :

<)



Thanh phan chd yéu :
Cat: S10, (thach anh)
Do hat:

Kich thudc vat duc cang 16n thi dd hat cang 16n
Tinh thu hinh

P4t sét: Cao lanh, Al,0, 2 SiO,. 2H,0,
Bentorit : Al,0,.4 S10,. nH,O

< Pl



Chat dinh két :
-Dung cac loai1 thuc vat, khoang vat

- Ri mat.
- Nudc ba gidy(ki€m sunfat).
- NuGc thuy tinh:
*Na,On. Si0,. mH,0 + cat ( K,O.n S10,. mH,0).

S{y 200 220

Hoic thoi CO,
n SiO,. (m-9)H.,0

|4 D]



Chat phu :

Lam ting tinh lin, thong khi cho hon hdp.
Bot grafit + dat sét + nuc — chat son khudn dic
gang, hop kim dong.

SiO, + sét + H,0 — chit son khuon dic thép

Pbic khudn bing kim loai:

Son khudn 1am ting tudi tho cho khudn, gidm tdc
do dan nhiét thAinh khuon.
Rom bot, bot than, mun cua .. lam 101

Quay vea
|4 Pl



I/ Coéng ngh€ lam khudn:

A .Phuong phdp 1am khudn bing tay :
Nhirng khudn duc co6 cac kich thude, dd phuc tap
tuy y va thudng 4p dung cho sdn xuit don chi€c, hang
loat nho,vira

1.Phuong phap lam khudn trong hai hom khudn

Cé4t 40: La phan hon hop truc ti€p ti€p xtic véi chat
long

Cat dém: Khong truc tiép ti€p xuc véi kim loai 10ng
nén yéu cau chit 16ng khong cao, thudng lam vat liéu
ci tron thém vd1 nudce .
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a) Lam khuén dutd b) Lim khuén trén

d) Lap rap khuon 16i
truGe khi rot kim loai

R = = Nl R N =
s

2 )hucﬂn trén

C) L&y méu ra khdi khudn dutdi, khudn trén

khudn duti
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2.Lam khuon trén nén xudng
ePE dtc vat dic 16n n€u thi€u hom khudn cé kich thude 16n thi
thay th€ khuoén dudi bing nén xudng.

Lam khudén trén nén xudng

e 1-S4i hoic than coc dé€ thdong khi; 2-Cdc 6ng thong khi dé
thodt khi cho khuoén dudi;3- Hon hgp lam khuodn ;4- Khuodn
tién ;5- Chot ném d€ dinh vi khuon trén va khudn dudi;6-
Ranh dan.;7- Coc rét;8- Pau hoi.



3.Lam khuoOn xén:

P€ 1am khudn trong hai hom khudn nhung mau
nguyén thanh mot kh01 do do phal xén b6t phan
khudn cdt & dudi cin trd viéc rit mau & khudn dudi
va tao phu lai 6 khuon trén. Do vay, mat phan khudn
thudng 1a bac hodc cong.

FPhin cdt bi x&n
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4. Lam khudn bing miu c6 mi€ng tdi
® (C4c miéng tdi gin v6i chinh bing dinh ghim,
sau nay rit ra sau mau va lay theo phuong ngang
cad mat phan khuon 1a mat biac hodc cong.
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* B.Lam khudn bing miy

. Sdn xudt hang loat, vat dic don gidn, kich
thu6c nho  hoéc trung binh.
5 PAam chit hdn hgp va rit mau.

e 1-Lam kKhudn trén may €p : ¢6 hai loai

e # Maiy ép tlr trén xudng.

. May €p tu dudi 1€n.
0 1.Ban mdy; 2.Mau;3.Hom khuon (d0 cao H);
o 4 Hom khuon phu(do cao H); 5.Xa ngang;

6.Chay €p; 7.Van khi ; 8.Pittdng; 9.Xilanh.
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Nguyén 1y 1am vi€c cia mdy ép lam khudn

1.Ban mdy; 2.Mau; 3.Hom khudn (dd cao H); 4.Hom
khudn phu(dé cao H); 5.Xa ngang; 6.Chay €p; 7.Van
khi ; 8.Pittdong; 9.Xilanh.

S5 d6 may €p lam khuén




Xa ngang 5 gin véi chay ép 6 dugc quay dén vi tri 1am
viéc . Ban mdy 1 gin chit v6i miu 2 . HOm khuén 3,
khuon phu 4 tit cd dudc gin trén pittdng 8. Khi nén di vao
van 7, s& ddy toan bd pitdng ban mdy . Chuyén d6ng di 1én
chay ép sé lin sdu d€n mit trén cia khudén 3 qud trinh ép
dirng lai, khi nén thodt ra ngodi todn bd phan rén ha xuéng
cling v4i pittdong. Thdi gian ép tir 9+15 gidy/ 1 khuon. PE
khidc phuc hién twgng d6 dim chit gin miu nhd, xa miu
16n dung phuong phdp ép tit dudi 1én & hinh s6 d6 mdy ép
lam khuon.

Mi3u vira tao ra 16ng khudn, vira 1am nhiém vu chay ép
kh6ng c6 bd phin chay €p 6.

*2-Lam khuon trén m4y dan (1 cung).
*3-Lam khudn bing cdch phun cit.
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C..Cac phuong phip lam 161

Bing tay :

»HOp 161 nguyén (161 don gian ).
> HOp 101 hai nira (ghép doi xing).

> HOp 161 1ap ghép( 161 ¢c6 mi€ng rdi , 16i phic tap).
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KET THUC CHUGONG IV

f Quay vé chuong IV




Tinh duc cua hgp Kim
Duc gang

Duc Kim loai mau

Cac phuong phap duc dac biét




Tinh duc cua hgp kim la kha nang
dic dé hay kho ciia hop kim dé. N6
dwoc danh gia bang cac chi tiéu co ban
sau day:

1 - Tinh chay loang

2 - Tinh co cua kim loai

3 - Tinh hoa tan khi
4 - Tinh thién tich




Kim loai nao co do chay loang cang cao thi
dic cang dé. Tinh chdy lodng phu thuéc chi
yéu vao cong nghé khuon, nhiét 39 qua nhiét
khi rét va thanh phan héa hoc cia kim loai.

Vi du duc trong khuon cat tinh chay loang cua
kim loai cao hon so voi duc trong khuon kim
loai do khuon cat cé toc do dan nhiét thap hon.




Si, P 12 nhirng nguyén to 1am ting tinh
chay loang cua gang.

Mpn, S 1a nhitng nguyén to l1am giam
tinh chay loang cua gang.




Tinh co cang tang tinh duc cang
kém. Vi dic vat dic ra dé bi cac
khuyeét tat, lom co, ro co.

Thanh phan hon hop ciia cac
nguyen to trong kim loai.

Nhiét do rot kim loai.




Kim loai khi duc thwong hoa tan khi O,, H, ,
hoi H,O gay ré vat dic, 1am giam co tinh

:( khong dong nhat vé thanh
phan hén hop, thwong ¢ kim loai mau).Gang cé
tinh chay lodang hon thép rat nhiéu do d6 gang dé
hon thép.




Thanh phan hén hop ciia gang : Fe, C ...

C=2,14+4,0%
Si=0,4+3,5%
Mn=0,2 +1,5%
P=0.04 =~ 1,5%
S=0,02+0,2%




GX-VD:GX 15-32

Trong gang khong cO xémentit tu do ,ma
chi c6 Graphit. Gang xam c¢ tinh duc tot dé
gia cong co khi.

Cacbon trong gang nay co
dang lién két hoa hoc xémentit tu do vi vay
gang nay rat cirng va don.




Bé miit gang trang bén trong 16i
la gang xam. Vung ti€p giap gitra hai to chirc co to
chirc cua gang hoa ram.

Graphit trong gang & dang hong cau
nho dwa vao chat bién tinh dac biét vao gang long khi
duc. - VD : GC 60

Graphit ¢ dang bong nén tinh déo cua
gang tang lén .

Cac nguyén to thic day sw Graphit hoa : C, Si, P.

Cac nguyén to can tré sw Graphit hoéa : Mn, S, Cr.




- Thanh phan hoa hoc.
- Nhiét do rot gang.

- Vat duc thanh cang mong — rot gang ¢
nhiét do cang cao.

- Cong nghé¢ khuon.

- Toc do nguoi.

- Thanh phan vat liéu nau gang.




Thoi gang (n?iu 10 cao), hoi lieu + chi tiet may =
gang hu, fero hop kim ( Fe-Si, Fe-Mn).

Tinh toan hop ly, kich thwoe < dwong kinh trong
cua lo.

Lam sach Oxy hoa.
Lo dc : 16 dirng dung nhién liéu 1a than coc.

L0 cho : dung nhién liéu than da.

Lo dau : dung nhién liéu dau FO .

Lo dién : 10 hd quang (mau thép), 16 cim wng

Lo khi gaz.




Pwa vao dé tach cac tap chat va xi ra khéi kim loai
long.

CaCo, (4 +5%)

Doi v6i 10 dau khong can dung d4 voi CaCO, de khir

tap chat.
Lo dién hd quang truc tiép dung dé nau thép.

Lo dién ho quang gian tiep dung dé nau kim loai
mau.

Lo nau : xem




Vat lieu chiu dugc nhiet cao ma khong
b1 meém chay thay doi1 the tich thanh
phan hon hop. Thudng dé xay cac

twong 10 hop kim 16 duc lam cac dung
cu d€ chira dung kim loa1 l1ong hay 10
nung lam vat li€u chiu lura.




axit

Gach Pinat : SiO, ; nhié¢t do chdy :1730°C

bazo
Gach Manhehit (MgO)
Crom-Manhéhit (Cr,O,, MgO ...)
Nhiét do chay : 1600 + 1700°C
Gach Cromit




Dau FO 15 + 18% khdi lwgng vt liéu kim loa
Than coc :12 + 15% (10 dung )

Than da : 20 = 25% (10 cho)

Co tac dung dwa vao lam chay loang
xi va noi lén trén bé mat nuwdc gang dé vot ra de dang .

Pa voi CaCO, , dolomit, xi 10 Mactanh — 10 dirng va 1o
cho. Lo dau khong can dung chat tro dung deé tao xi




Gang thoi duc.
Gang vun (gang may).

Hoi liéu ( phé pham + hé thong rot, dau hoi, dau
ngot ).

Thép vun .

Fero hop kim : FeSi : 30,45,75, Fe-Mn bo sung cac
nguyén to Si, Mn bi chay hao trong qua trinh nau. vat
liéu nau phai lam sach, c6 kich thwéc phu hop véi
dwong kinh cua lo (£1/3 Dt).




Go1 x,y,z la kho1 lwong cua cac vat liéu nau.

Vit lidu demndu

Thinh phin hod hoc

Mn

Khoi luong véu cau %

GP
(ang vun
Hoiliéu




Goi Si vat liéu kim loai , Mn vat liéu loai la thanh
phan Si, Mn, ¢o0 vat liéu kim loai.

Goi Si_; , Mn_, la thanh phan Si, Mn cé trong vat

duc.

Goi Si, Mn_ ... co trong qua trinh nau.
Si chay hao 15%..
Mn chay hao 20%.

C chay hao 15%.

ch’




10 dung, 10 cho(than) C khong tinh.

10 dau phai tinh chay hao 15%.

S — Sy, - S1 =Sk

SI g (1= 81 ) =814




VD : GX : 15-32.
Tra bang biét thanh ph?m hon hop C, S1, Mn.




Tinh chay loang cao nén duc dugc cac vat
duc thanh mong, phirc tap.

Khoi luong riéng cua gang 16n, nén it 1an
cac tap chat, xi, bot khi.

Cong nghé khuon khong phire tap, chat
lwong duc cao.

Nau luyén don gian.




Hop kim dong gom:
Pong thau : Latéong(L), LZn30
Pong thanh : Brong(B), BSn5Pb

.o nau:

Lo noi (ndi bang Graphit )




Pong nguyén chat dang thoi, dang tam ,
dung cac nguyén to hop kim cho vao dong Zn, Sn, Pb, Al

Dong hoa tan nhiéu khi O,,H, dung Cu-P (90%Cu, 10%P)
khir O, .

Cu-P+ 0O, —» P,0, + CuO

Che phu bé mit cta kim loai mau dé khong bi oxy hoa.

C6 tac dung tao xi chay 16ang nhe noi lén .

Than cu1, num cua, cac muo1 clorua natri.

NaCl + bo sat (Na,B,0,).




Say 10 (chira) 300 + 400%C.

Cho vat liéu kim loai kho chay vao trudc, dé chay sau
Zn bay hoi cho vao sau cung, Pb dé bi thién tich.

Phu chat tro dung 1én trén cung.

Khong khuay tron nhiéu.

Cho CuP dé khir O, (0.09 + 1%) khoi lwong vat lidu kim
loai.

Nhiét @6 rot hop kim dong 1070 + 1100°C.




Cong ngh¢ duc, khuon, hé théng
rot lam dac bi€t st dung khuon cat,
khuon kim loat.

Nau luyén chu v su oxy hoa hoic
hoa tan khi.




Hop kim nhom-duc (Silumin Al-Si).
Hop kim nhém bién dang (Al-Cu-Si, AI-Mg, AL-Ni).

Néi nau bing gang thi phai phai son vi nguyén
to Fe co hai cho nhom.

Al théi, tam, vat litu nhém du héng hoi
lieu khi nau thi kim loai dwa vao nhom dwdi dang hop
kim.

Muoi clorua.

Chat bién tinh 1am nhé hat : Na 1%.




Nau hop kim nhom duéi 16p tro dung.
Nau bang cach tinh luyén va dung khi Clo.

Khi nau nhom co 16p oxit nhom trén

bé mat co tac dung che phu khong cho 16p
nhom nguyén chat ¢ phia dud1 b1 oxy hoa. Do
vay khong dugc khuay tron trong qua trinh
nau.




- Thuwong duac trong khuon kim loai co do bong va do
chinh xac cao.

- C6 tinh chay lang cao, dic dé va thanh rat méng.

- Cong nghé khudn, hé thong diic biét c6 thé dic nhiéu
vat duc chung mot hé thong rot.

- Con ma la dung cu dung dé chong hoac do 10i lon, 16i
cong xon nam lai ¢ vat duc sau khi duc xong.




Duc trong khuon Kim loai

Duc duai ap lwe :( kKhi nén)

Puc li tam

Pic trong khuén mau chiy

Duc trong khuon vo mong




Duc trong khuon kim
loai 1a rét kim loai 16ng vao khuén bing
kim loai.

Khuén kim loai dung dwoc nhiéu lan.

Vat duc co do chinh xac cao, Co tinh

tot vi to chirc hat két tinh nhé min.



Tiét kiém vat liéu 1am khuén ap dung cho loai
hinh san xuat hang loat. Vat liéu duac don gian,
cau tao nho hoac trung binh.

Do vat liéu lam khuon 10i: Kim loai khong co
tinh lin do dé vat duc dé bi nit, dic gang dé bi
bién dang trang .

Do toc d§ din nhiét thanh khudn cao nén kha
nang dien day kim loai kém do do vat duc deé bi
thiéu hut va khong phai cao hon trong khuon
cat.




Lam sach khuon 16i( Sau méi 1an dic).

Say khuén 16i (nhiét do say 150 + 450°C )
thuoc kim loai duc.

Son khuén 16i : gom son 16t day 1 + 2 mm va
son phu mat bang dau hoi hoac dau thuc vat.

Lap khuon va rot kim loai vao.

Say 16i , mé khuon, lay vat dic.




Duc dwoi ap luc 1a ép kim loai long vao
khuon kim loai véi ap lwec dén hang tram atmotphe.

Vat duc ¢6 do chinh xac va do bong cao.

Bé mit bén trong c6 do bong cao do dung 16i kim loai .
Piic duwgc nhitng vat mong chiéu day > 0.3 mm.

Duc trong khuon kim loai nén vat dic ngugi nhanh.
Niing suat cao.

Khong dung dugec 10i cat nén hinh dang bén trong vat duc
khong dugc phure tap.

Khuon mau mon.




Khuén bang kim loai quay xung quanh
mot truc (ngang-dirng) duwai tac dung cua lue ly tam
cac phan tir kim loai s€ dién day khuon.

Piuc dwgc vat dic tron xoay, diic rong(rong khong
can d:t 16i.

Chat lugng vat dic cao, co tinh tot.

Kho co ket cau khuon kim loai kin chinh xac.




Piic trong khudén mau chay thwe chat
la diic trong khuon cat nhung mau dwoc 1am bang vt
lieu dé chay.

Duc dugc nhirng vat phiwre tap va nhirng hop kim kho chay
nhu thép khong ri thép gio.

Do chinh xac va do bong bé mat vat duac rat cao.

Cuwong do lao dong cao, chu trinh sin xuat dai, gia thanh
ché tao khuon cao.

Puoc dung nhiéu trong sian xuit hang loat.




Duc trong khuon vo mong la
dang duc trong khuon cat nhung thanh khuon
vo chirng 6+-8 mm.

Duc dwoc gang thép kim loai mau.

Théng khi tot, truyén nhiét kém, khong hit
nuoc va bén nén vat duc it ro, xop, nut.

Don gian hoa qua trinh do khuon va lam
sach vat duc.

D¢ co khi hoa va tu dong hoa.




KET THUC CHUONG V

Quay vé chuong V




Khuyét tat vat dic duge chia 1am 7 nhém
Nhéml :

Nhém II:

Nhom III:

Nhém IV:
Nhém V:
Nhém VI.
Nhém VII:




Nhoéml: Sai hinh dang kich thudc va trong Iugng













Nhom II : Khuyét tit mit ngoai










Nhom III. Nut







M6t sO bién phdp khic phuc




Nhém IV: L6 hong trong vat dic.

 Bién phdp khic phuc rd khi:










Nhém V: Lan tap chat.




Nhém VI: Sai to ¢ dc




Nhém VII : Sai thanh phan hod hoc va cd tinh.
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