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TOM TAT

Tén d¢ tai: Thiét ké may cat Plasma CNC
Sinh vién thyc hién: Nguyén Tién Pat
S6 thé SV: 101210158  Lop: 21CIC
Dé tai ban dau gio1 thiu vé mét sd loai may cat CNC dang dugc st dung hién nay.
Tir 46 phan tich dé dua ra cac phuong an phi hop dé tién hanh thiét ké dé giai quyét van
dé dat ra 1a cét cac loai 6ng tron, hop vuong, chir nhat theo cac bién dang khac nhau tur
ban ve.
Thuyét minh trinh bay day du cac budc chon phuong 4n, tinh toan, thiét ké va lya
chon céc thanh phén c6 trong hé théng.

Pham vi dé tai: Dé tai nghién ctru, thiét ké san phém thuc té. Hé théng thuc té huong

to1 d§ On dinh, chinh xac va dép Gng dugc yéu cau bai toan ma cac cong ty dat ra.



LOINOI PAU

Trong thoi dai cong nghi¢p hoa, hién dai hoa hién nay, khoa hoc k¥ thuat dong
mot vai tro vo cting quan trong dbi voi doi sdng clia con ngudi. Viée sir dung may moc
trong san xuat khong chi giai phong strc lao dong ciia con ngudi ma con gop phan ting
ning sudt, thiic diy nén kinh té phat trién. Do vay, cong viéc thiét ké ché tao va cai tién
cac loai may méc phuc vu cho nhu cau san xuét 1a diéu vo cung can thiét, doi hoi nguoi

ky su phai co6 kién thirc sau rong vé co khi, dién tir, tw dong hoa, ...

Trong cac nganh coéng nghiép co khi ché tao hién nay, cac loai may CNC duoc
g dung rat pho bién. Cac chi tiét co khi hién nay doi hoi do chinh xac cuc ki cao khi
gia cong. Cac loai may cat CNC, dic biét 1a cit bang tia Plasma gitp cho ning suat san
Xuét ting cao, tranh dugc nhiéu rui ro lao dong khi gia cong bang cac phuong phap

truyén thong.

Tir thyc té d6 cung voi yéu cau dit ra, toi da tién hanh nghién ctru, thiét ké may
cit ng bang tia Plasma gitp cho qua trinh san xut ctia cong ty dugc thuan tién hon,
nang cao ning suit. Pay 1a co hoi cho t6i 4p dung céac kién thirc dd duoc hoc dé giai
quyét bai toan dit ra, 1a nén tang giup ich cho cong viéc sau khi tot nghiép. Tuy nhién,
do nang lyc va thoi gian nghién ctru con han ché nén trong qua trinh thuc hién khong
thé tranh khoi nhitng thiéu sét. Do vay toi rit mong nhan dugc sy dong gop ¥ kién tir
quy Thay dé do an cta ching t6i duoc hoan thién hon. T6i xin chan thanh cam on su
gitip d& cta cac Thay trong Khoa Co khi, su hudng din tan tinh cia Thiy ThS. Nguyén
Thanh Tung da gitp t6i hoan thanh tét dd an nay.

Pa Nang, ngay 12 thang 06 nim 2025

Nguyén Tién Pat
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DANH SACH CAC KY HIEU, CHU VIET TAT
KY HIEU:

Ghi chu:
- Ky hiéu: mdi myc ky hiéu gom ky hiéu va phan tén goi, dién giai ky hiéu.
- Cum tir viét tat 1a cc chif cai va cac ky hiéu thay chir duoc viét lién nhau, dé thay

cho mot cum tur ¢6 nghia, thuong dugc lap nhiéu 1an trong dd an.



Thiét ké may cit CNC Plasma
MO PAU

Muc dich thue hién dé tai: Nghién ctru, thiét ké may cat 5ng CNC bang tia Plasma.

Muc tiéu dé tai: Ciing cd lai nhimng kién thtrc da hoc vao thuc té tir thiét ké ché tao co
khi, mach dién, 1ap trinh, ... Qua d6, hiéu rd hon vé nganh hoc ciing nhu nhitng coéng

viée trong twong lai, dé tir 46 bo sung thém kiém va rat kinh nghiém sau nay.
Pham vi va d6i tweng nghién ctru:

Pham vi: Hé thong bao gdbm nhirng thanh phan chinh nhu: Khung, co cdu mam cip sau
tu dinh tim, co cAu mam cap trudce, co cau di chuyén dau cat, co cau di chuyén cum
mam cip sau, hé théng diéu khién CNC. M6 hinh c6 kha ning ap dung trong thyc té,
cong nghiép.

Doi twong: hé théng diéu khién CNC, co cAu mam cap tu dinh tdm, co cAu hoat dong

chinh céc truc may CNC, céc co cau truyén dong.

- Phuong phap nghién ciru: Van dung céc kién thirc da hoc tir cac mon lién quan
trong sudt qua trinh hoc tir co khi, dién tir va 1ap trinh dé tién hanh lam mo hinh. Pdng
thot nghién clru, hoc hoi tir cac nguén khac nhau (internet, sach, bai chia s¢, ...).

- Nghién ctru Iy thuyét: Nghién ctru hé théng truyén dong, 1ap trinh cho PLC, ...

- Nghién ctru thiét ké: Tinh toan va thiét ké cac chi tiét cho hé thong

Cau tric do an tot nghiép: Gom 4 chuong:

Chuong 1: Tong quan dé tai

Chuong 2: Tinh toan thiét ké hé théng co khi

Chuong 3: Gi6i thiéu hé théng diéu khién

Chuong 4: An toan trong van hanh va bao dudng may

Tai liéu tham khao

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung



Thiét ké may cit CNC Plasma
CHUONG 1: TONG QUAN PE TAI

1.1. Giéi thiéu chung vé may CNC
1.1.1. Téng quan vé mdy CNC

Tu dong hda qua trinh san xuat 1a mot trong nhirtng yéu cau birc xtc hién nay doi
v61 cac doanh nghiép san xuat trong va ngoai nudc & hau hét cac linh vyc. D61 véi linh
vuc san xuat co khi thi day cling 1a mgt trong nhiing y€u cau cap thi€t nham tién dén

“tang ning suit, nang cao chat luong, ha gia thanh san phdm”.

Hinh 1.1: May cét laser CNC (Ngudn: Internet)

Nhiéu doanh nghiép di va dang dau tu dé d6i méi cong nghé, tng dung cong nghé

cao, cong nghé tién tién trong san xuat. Tuy nhién, do han ché vé kha nang ty nghién
ctru cong nghé méi, nang lyc von dau tu gip c6 nhiéu khé khan... dan dén cham doi
mai cong nghé.

Hién nay nhu cau vé may CNC phuc vu cong nghiép va cac nganh san xuat khac 1a
rat 16n, doanh nghiép thiét ké may trong nuéc chi dap g mot phan nho. Chua yéu la
nhap khau may CNC méi tir nuGe ngoai vé hay nhap may cii vé. Pdi v6i qua trinh khic
CNC thi viéc tiép Xuc truc tiép tai chd lam viéc 1a cuc ky tdn thoi gian mét an toan va
anh huong t6i stirc khoe: moi truong bi 6 nhidm ning (bot gd, khoi...) nguy hiém cho
mat, da, phdi..., nguy co xay ra tai nan lao dong cao, ton thoi gian rat nhiéu dé hoan
thanh xong mot san pham... Nén diéu khién gian tiép 1a bién phap hiéu qua nhat. May
s€ dugc dat trong moi truong kin s€ ddm bdo an toan lao dong cho cong nhan khi lam

viéc.

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung



Thiét ké may cit CNC Plasma

Trong tinh hinh hdi nhap vo&i nén kinh té thé gidi ciing véi sy canh tranh gat gao tir
cac nha san xuat nudc ngoai. Piéu nay doi hoi cdc nha san xuat trong nudc can phai
nang cao ning luc canh tranh cta san pham hon nita bang cach cai tién va dau tu may
moc, trang thiét bi an toan, bao vé strc khoe cong nhan dé phuc vu san xuét. Dic biét 1a
trong tinh hinh lao dong hién nay, ngudn lao dong c6 tay nghé trong nganh co khi dang
thiéu hut tram trong. Chinh vi diéu nay ma hién nay van dé dat ra la: dé phat trién nganh
san sut co khi trong nudc thi vi¢e trang bi cdc may moc tu dong phuc vu mot phén cho

cong viéc trong qua trinh san xuat l1a v cung quan trong.

Ngoai cac 1y do nhur trén thi viée thiét ké, ché tao va sir dung thiét bi CNC con 1a
tién dé cho viéc phat trién linh vuc co khi tu dong hoa trong san xuat, huong tng phong

trao thiét ké may CNC phuc vu trong nudc ciia nudc ta.
1.1.2. Khai niém

CNC (Computer Numerical Control) xuat hién vao khoang dau thap nién 1970 khi
may tinh bat dau duoc dung & cac hé diéu khién may cong cu thay cho NC, Numerical
Control (Piéu khién s6). CNC dé cap dén viéc diéu khién bang mdy tinh cac may méc
v6i myc dich san xuat (co tinh 1ap lai) cac bo phan kim khi (hay céc vat lidu khac) phirc
tap, bang cach sir dung cic chuong trinh viét bang ky hiéu chuyén biét theo tiéu chuan
EIA-274-D, thuong goi md G. CNC dugc phat trién cudi thap nién 1940 dau thap nién

1950 & trong phong thi nghi€ém Servomechanism cua truong MIT.

Hinh 1.2: May khic g CNC (Ngudn: Intern\et)

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung



Thiét ké may cit CNC Plasma

Trudc khoang thoi gian nay, cac chuong trinh NC thuong phai duge ma hoa va xu
1y trén cac bang duyc 13, hé diéu khién céc truc may chuyén dong. Cach nay da cho thiy
nhiéu bat tién, chéng han khi stra chira, hi¢u chinh chuwong trinh, bang chéng mon, khé
Iwru trit, truyén tai, dung luong bé... Hé diéu khién CNC khic phuc cac nhuge diém trén
nho kha ning diéu khién may bang cach doc hang loat ngan bit thong tin duoc luu trix
trong bd nhd, cho phép giao tiép, truyén tai va xu 1y, diéu khién cac qua trinh mét cach

nhanh chong, chinh x4c.

Sy xuat hién ctia cac may CNC da nhanh chong thay d6i viéc san xut cong nghiép.
Céc dudng cong duoc thyc hién dé dang nhu dudng thing, cac ciu tric phic tap 3 chiéu
ciing dé dang thuc hién, va mot luong 16n cac thao tac do con ngudi thuc hién duoc
giam thiéu. Viéc gia tang ty dong hoa trong qua trinh san xuat vdi may CNC tao nén su
phat trién dang ké vé chinh xéac va chat luong. Ki thuat tu dong ciia CNC giam thiéu cac
sai sOt va gitp nguoi thao tac co6 thoi gian cho céc cong viée khéc. Ngoai ra con cho
phép linh hoat trong thao tic cic san pham va thoi gian can thiét cho thay d6i may moc
dé san xuat cac linh kién khac. Trong mdi truong san xuét, voi nhiéu loai may CNC
duoc ra doi nham dap Gmg nhu cau cua thi truong va trong d6 c¢6 may khiac g CNC,

nham dap ung vé viéc gia cong gd mot cach hidu qua va chinh xac nhét co thé.
1.1.3. Lich sir hinh thanh va phdt trién

Trudc day, cac chi tiét may hodc khuon mau phire tap thuong duoc chia thanh nhiing
phan nho, don gian. Sau d6, chiing dugce ghép ndi lai v6i nhau thanh chi tiét hoan chinh
bang phuong phap han, tan. Viéc gia cong nay khong dam bao do chinh xac cao, chi phi
tdn kém. Vi vay, viéc ap dung diéu khién sd vao may cong cu la mdt budce tién nhay vot
vé cong nghé gia cong. N6 dam bao do chinh xac cao, c6 thé gia cong duoc cac chi tiét

phtc tap.

Vao nhitng nam 80 cua thé ki 19, nhitng tdm thé duc 16 dugc st dung trong khung
ctri nganh dét. Trudce do, trong nganh céng nghiép ddu moé va hoa chat da st dung khai
niém nay dé diéu khién qua trinh. Nhirng mau dan piano c6 ciing str dung nguyén Iy diéu
khién kiéu NC.

Mau dau tién ctia may cong cu diéu khién sé NC — Numerical Control do Vién cong
nghé Massachusetts — My thiét ké va ché tao nim 1949 theo dit hang ctia Khong luc
Hoa Ky dé san xudt cac chi tiét phirc tap va chinh x4c ctia may bay. Nam 1952, ché tao
thanh cong may 3 truc va dén nam 1964 c6 3500 chwong trinh NC duoc st dung. Tuy

nhién, cac bo di€u khién s dau tién dung den dién tir nén téc do x1r ly cham, ti€u

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 5



Thiét ké may cit CNC Plasma
t6n nhidu nang luong, kich thuéc 16n. Khong c6 man hinh giao dién nén viée diéu khién
gip nhiéu khé khan.
Khi cong nghé ban dan phat trién, viéc ing dung cong nghé ban dan lam may NC
gon hon, téc d6 xr Iy cao hon... Cac bang duc 15 thay bang dia tir. Nhung tinh ning sir

dung ctia may NC van chua duoc cai thién.

Hinh 1.3: May NC déu tién (Nguon: Internet)

Su xuét hién IC (1959), LSI (1965), Vi xtr 1y (1974) va céc tién bo ky thuat vé
lwu trit va xtr Iy thay ddi to 16n trong sy phét trién ctia may cong cu. Cac bd didu khién
trén may cong cu dugc tich hop may tinh. Viéc diéu khién thong qua ban phim va giao

dién man hinh may tinh nén dé dang hon.

Chung ta d c6 bude tién tir 5ng chan khong va méy co khi 1ap lai t6i cong nghé
cao dong dién tich hop day dic. Kha niang ctia diéu khién t6i phat sinh ciia 3 kich thude
tao hinh dugc mo rong. Ngay nay, bd vi xir Iy didu khién (CNC) c6 kha ning xir Iy cao.
N6 ¢6 thé dua ra 1énh diéu khién, cét giit, phan tich chuong trinh va giao dién véi nguoi
str dung. Pong thoi né ¢ thé giam sat chat lugng san pham, thay d6i dung cu khi can
thiét va truyén thong véi cac may tinh khac, robot nhu viéc tai va giri chuong trinh.
Nhitng may CNC c6 thé phan tich nhiing van dé bén trong va canh bao cho ngudi st
dung biét nhitng van dé nguy hiém. Sy khac nhau 16n nhat gitta may NC va CNC 1a kha
ning cua bd didu khién. May NC khéng c6 kha ning phan tich, giam sat nhu may CNC.

Chinh vi nhiing tinh nidng n6i bat cua mady CNC mang lai nén ching dugc su dung
rong rai trén toan thé gidi. O nudc ta, trong nhi€éu ndim qua nha nudc da dau tu nhiéu

nham muc tiéu tao ra thiét bi CNC.
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1.2. Tim hiéu vé may cat CNC sir dung tia Plasma
1.2.1. Tia Plasma

Plasma 13 tip hop céc hat tich dién bao gdm sd lwong cac ion dwong va cac dién tir
c6 tinh dan dién tdt. Plasma duge hinh thanh khi vat chit dugc ion hoa cuc manh dén
murc cac phan tr hay nguyén tt chi con lai hat nhan va cac dién tir chuyén dong tu do
gitra cac hat nhan do.

Plasma c6 kha nang tao ra mdt nhiét luong vé cung 16n c¢& khoang 10.000 —
15.000 °C va khi dong khi thoat ra khoi dau Plasma thi nd c6 kha ning thdi bay tit ca
cac kim loai ma n6 di qua. Do d6, n6 dugce st dung phd bién trong cong nghé cit Plasma
CNC.

Hinh 1.4: Tia Plasma (Nguon: Internet)

Ngay nay, hién c6 4 loai khi c6 thé tao nén tia Plasma do6 1a khong khi, khi Nito, khi
Oxy, khi Argon — Hydro. Véi mdi loai khi khac nhau twong tng sé tao nén nhitng dong
Plasma khac nhau thich hop véi timg bé mat cat kim loai. Trong d6 khong khi 1a loai
khi duoc sir dung phd bién nhat trong céac loai khi ké trén.

1.2.2. Khdi qudt vé cong nghé cit bang tia Plasma

Cong nghé cat Plasma CNC duogc ra doi cach day khoang hon 50 nidm, cho phép
chung ta tng dung nguyén li hoat dong cua tia Plasma dé thyc hién qua trinh cat kim
loai mang lai bé mit cit c6 do chinh xac cao dap Gmg yéu cau cua khach hang. Hién nay,
trén thi trudng co6 2 loai thiét bi cat Plasma tiéu biéu 13 may cit Plasma bang tay va may
cat Plasma CNC.
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Hinh 1.5: Gia cong bang tia Plasma (Ngudn: Internet)
Cong nghé Plasma hoat dong theo nguyén 1y st dung cac chat khi khong c6 tinh
chat dan dién & trang thai thuong nhung khi cung cap cho chiing mot nang luong du 16n

deé ion hoa cac nguyén tur khi thi chung tré nén dan dién.

Qua trinh Oxy hoa xay ra cuc manh va cac dong khi duoc cung cap ning luong lién
tuc s& tao ra dong Plasma. Tia Plasma luc nay s& duoc dan dén dau mat cat va c6 kha
nang danh thing kim loai c6 do day khac nhau tity thudc vao nguoén cung cap ciing nhu

c4u tao may cat CNC.
1.2.3. My cit CNC bang tia Plasma

CNC la hé théng lap trinh tu dong diéu khién bang may tinh. May ciat CNC Plasma
1 thiét bi hoat dong dwa trén qua trinh s6 hoa, hé théng dicu khién ty dong s& di chuyén
mo cat Plasma theo ban v& mau da dugc cai dit san trén may tinh. Nho do, loai may cat
nay c6 thé gitip qua trinh cat khac kim loai tré' nén nhanh chéng hon nhung van dam bao
duoc d6 chinh x4c ctia san pham cudi cling.
1.2.4. Ung dung ciia mdy cit CNC béng tia Plasma

Thay vi st dung cac bién phap san xuat tho so, c¢6 rat nhiéu dung cu cé thé ché tac
bang may cit Plasma mot cach dé dang. Hién nay nhitng dung cu ta thuong bét gip nhu

ban 1é cira, gau tat nudce, thung, x6 chau kim loai déu duoc cit, ché tac béng may Plasma
CNC.

Hinh 1.6: Cac san pham gia cong CNC bang tia Plasma (Ngudn: Internet)
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San xuét cac nganh vat tu quang cao: may cit CNC Plasma tu dong c6 thé cat dugc
nhitng chi tiét nho, tinh x4o trén bién quang cdo. Bén canh do, loai may cit nay con co
thé cit chit kim loai theo bat ky hinh dang va kich thudc nao, dép tmg duoc yéu cau cia
doanh nghiép va khach hang. Bién quang cdo duoc san xuét tir may cit Plasma c6 tinh
thAm my cao, thoi gian cat duoc rat ngan dang ké so v6i cach ché tao thu cong.

Gia cong d6 mi thuat: v6i kha niang gia cong c6 do chinh xac cao, may cat CNC
Plasma c6 thé gia cong cac d6 mi thuat véi nang xudt cao, tiét kiém chi phi so voi cac

phuong phép gia cong truyén thong.

Hinh 1.7: Cac san pham gia cong CNC bang tia Plasma (Nguon: Internet)
1.3. Gi6i thi¢u dé tai
1.3.1. Nghién ciku, thiét ké mdy cit éng CNC béng tia Plasma

Céc chi tiét can gia cong can duoc thiét ké trén ban v& 3D. Sau d6 duogc dua vao
phan mém xuét code can dé chay may CNC. Tir do, file code gia cong s& duoc dua vao

bd diéu khién dé tién hanh gia cong theo yéu cau.
1.3.2. Pdc diém ky thudt, yéu cau ciia san phiam

e Ong tron duong kinh dudi 150 mm;
e  Hop vudng co kich thudec AxA (A <100 mm);
e Thép chit V co kich thudc AxA (A < 100mm);

e (Do day cac san phdm < 8 mm).

—

Hinh 1.8: Céac dang phoi gia cong (Nguon: Internet)
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1.4. Tinh cép thiét cta d@ tai

May cit CNC béng tia Plasma trong cong nghiép ngay nay déng gop mot phan 16n
cho ning suit, san luong cua cac doanh nghiép. Khong chi 1 gia cong céac chi tiét co
khi can thiét ma can phai dam bao tbc d6 nhanh, dam bao ning suat, phi hop vdi cac
mg dung cta doanh nghiép. Do chinh x4c ciing 13 yéu t6 rat quan trong can duoc cai

thién dé san phém ché tao dat hiéu qua nhat.

Hinh 1.9: May cit dng CNC Plasma trong cong nghiép (Nguon: Internet)

Hién nay tai Viét Nam céc loai may cat ong d4 san xuat véi gia thanh rat cao, khé co
thé tiép can dugc voi cac doanh nghiép vira va nhé trong nudc. Vi muc tiéu lam cha
cong nghé, dua cong nghé dén gan hon véi nguoi ding, cu thé 1a cac doanh nghiép san
xuat vira va nho, cung voi yéu cau dit ra cua thi truong lya chon . T6i da quyét dinh 1én
phuong 4n thiét ké may cat 6ng bang tia Plasma (mg dung diéu khién CNC véi gia thanh

tam trung dé co thé giam gid thanh san xuat nhung van dam bao d¢ chinh xac san xuat.
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CHUONG 2: TINH TOAN THIET KE HE THONG CO KHi

2.1. Céc co cau chinh ciia may cat Plasma

2.1.1. Co céu ciia mdy

TR0s

MAY CAT ONG
CNC PLASMA

Hinh 2.1: So d6 tong quat co cAu hé thong co khi

- Cum mém cip sau: chic ning chinh dung dé kep chit phoi va thong qua phoi sé
d6ng thoi truyén chuyén dong quay cho mam cip trudc.

- Cum mém cip trude: chic ning chinh ciia mam cip trude 1a dung dé kep dinh vi
phoi theo hudng vudng goc véi mam.

- Co ciu di chuyén tia cat: Truc Y c6 nhiém vu di chuyén dau cét Plasma theo
phuong ngang vudéng goc véi phoi va truc Z c6 nhiém vu di chuyén dau cat theo
phuong thang dimg vudng goc v6i phoi.

- Cochudi chuyén cép phoi: Truc X ¢6 nhi¢m vu tinh tién phoi nho vao su kep chit
cua mam cdp sau va kep dinh vi cia mam cép trudc.

- Co cdu quay mam cip: Truc A gitip quay mam cip sau, dong thoi thong qua phoi

c¢6 thé quay mam cip trudc.
2.1.2. Pham vi hoat dong cua mdy

- Hanh trinh cap phéi tdi da: 3m (truc X);
- Hanh trinh diéu khién d4u cit Plasma t6i da 150x150mm (truc YZ);
- Co cdu quay phdi ndm & cum mam cip sau bang co cdu banh ring thing, mam
sau quay s& dan dong cho cum mam trudc quay (truc A).
May cit dng CNC bang tia Plasma dua trén cac nguyén li ciia cac may CNC hién

c6 trong cac nganh cong nghiép. Trong qua trinh hoat dong may can it nhat mot
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cong nhan dé thyc hién céc thao tac trén may va cho may hoat dong. Cong nhan phai

duoc dao tao ki cang vé may dé hiéu rd vé cac tinh ning va cic hoat dong ctia may.
2.2. Nguyén li hoat dong

Sau khi nhin ban vé& tir ngudi thiét ké hodc yéu cau tir khach hang, tiép dén s& vé 3D
chi tiét dugc yéu cau trén cac phan mém chuyén dung dé xuét ra file chuong trinh c6 thé

diéu khién duoc cac may CNC nhu file c6 dudi 13 G-code, nc, ...

Chon phdi ¢6 vat liéu va kich thudc phu hop voi chi tiét gia cong, kha ning cia may
CNC va g4 phdi vao may chinh xac dé lac van hanh khong xay ra sai sot. Khi dd chuan
bi xong day du file gia cong CNC va ga phdi 1én may thi tién hanh qua trinh gia trén

may cat Plasma.

Hinh 2.3: G4 phdi chinh xé4c trén may (Ngudn: Internet)
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Nguoi dung nap file gia cong vao cac bd diéu khién CNC chuyén dung bang cach
céng duge hd tro trén cic bo diéu khién nhu céng USB, RS232, RS485, ... Bo diéu
khién s& diéu khién cic dong co thuc hién chinh xac theo file gia cong di nap vao, tir d6
duoc chi tiét ding theo yéu ciu cua khach hang.

Hinh 2.4: Bo diéu khién CNC 5 truc (Nguon: Internet)
2.3. Phén tich lra chon phwong an thiét ké

2.3.1. Phwong dn thiét ké mam cdp trude

a. Phwong dn 1: Mdam cip 4 chiu tw dinh tim

Hinh 2.5: Mam cép 4 chiu ty dinh tim (Ngudn: Internet)
Uu diém:
- Khi kep phdi ca 4 chiu ctia mam cip chuyén dong ra hodc vao cung nhau,
dam bao dugc phoi ddng tAm véi truc chinh may tién;
- Mam cip 4 chau tu dinh tdm gitp chinh x4c trong qué trinh gia céng cac phoi

tru tron, hgp vuong.
Nhuoc diém:

- Mam cip 4 chau tuy dinh tim gay kh6 khan trong viéc kep phdi c6 hinh dang
khéc hinh tru tron hodc phoi bi 1éch tam.
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b. Phuwong dn 2: Mam cip 4 chiu khéng tw dinh tim

Hinh 2.6: Mam cap 4 chiu khong tu dinh tdm (N guén: Internet)

Uu diém:

- Mamcap 4 chiu khong tu dinh tam kep chat phdi khi gia cong céc chi tiét 1éch
tam nho su dich chuyén doc lap cua cac chiu trong ranh than cua no;

- Thich hop dé kep chat nhitng phdi ¢6 hinh dang khong déu, khong tron xoay,
hodc gia cong cac bac truc 1éch tdm nhau.

Nhuoc diém:

- Viéc kep phoi ¢6 hinh dang tru tron xoay trung tam véi truc chinh s€ kho khan

hon so véi viéc st dung mam 4 chau tu dinh tam.

C Phwong dn 3: Mdam cip 4 chiu dinh tram theo truc

Hinh 2.7: Mam cép 4 chiu dinh tim theo truc (Nguon: Internet)
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Uu diém:

- Mam cip c6 thé kep phoi c6 hinh dang tru tron xoay dong tdm voéi truc chinh
cua may;

- Cac mam cap s€ dinh tam theo cap ddi dién nhau (dinh tam theo truc) nén co6
thé kep nhitng phdi c6 hinh dang 13 hinh hop chir nhat, hinh vuéng, ... ddng tim
v6i tryc chinh cia may.

Nhuoc diém:

- Mam cip 4 chiu dinh tdm theo truc khong phd bién trén thi truong;

- C6 gia thanh cao;

- Luc kep khong qua 16n.

% Két luan: Chon phuong an 3 vi:

- Mam cip truée khong can luc kep qua 16n;

- Phéi can di chuyén tinh tién nén khong thé kep c¢d dinh.

2.3.2. Phwong an chon mdam cdap sau

a. Phwong dn 1: Mam cdp 4 chéu tw dinh tim

Hinh 2.8: Mam ciip 4 chiu ty dinh tim (Ngudn: Internet)
Uu diém:
- Gadat dugc cac chi tiét dang dng tron, 6ng vudng;
- Gadatdé dang, tiét ki€m thoi gian, c6 do chinh xac cao;
Nhuoc diém:

- Giathanh cao;
- G4 dat cac chi tiét dang dng chit nhat hay thép V... can thém d ga;
- Khdi luong 16n.
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b. Phwong dn 2: Mam cdp 3 chiu tw dinh tim

Hinh 2.9: Mam cip 3 chiu tr dinh tim (Ngudn: Internet)
Uu diém:
- Gadat duoc da dang cac dang cua chi tiét
- Gi4 thanh ré hon loai tu dinh tAm va khoi lugng nhe hon.
Nhuoc diém:

- Ga dat kho khan, can nhiéu thoi gian can chinh
- B0 chinh xac khong cao.

*,

s Két luan: chon phuong 4n 2 dé phu hop gia thanh ré hon so v6i phuong an 1,

D)

c6 thé gia cong duoc cac kich thude phoi 16n, dung thém dd ga cho timg kich

thudc phoi dé ga phoi mot cach chinh xac nhat.
2.3.3. Phwong dn thiét ké hé truyén déng cdc truc

a. Phwong dn 1: Bj truyén dai ring

-

Hinh 2.10 Bb truyén dai ring ( Nguon : Internet )
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Uu diém:

- Bo truyén lyc c6 tinh dan hoi, c6 két cau don gian, dé ché tao, gia thanh khong
qua cao;

- B0 truyén lam viéc ém, khong gay tién on, chiu soc, khong can boi tron, phi
bao dudng it;

Nhuoc diem:

- B0 truyén dai bi anh hudng boi sy gidn nd cia dy dai nén ty sé truyén va sb
vong quay khong 6n dinh, kha ning tai khong cao;

- Kich thuéc bd truyén 16n hon cac bd truyén khac khi lam viéc voi tai trong luc
kéo nhu nhau;

- Tudi tho tuong d6i thap;

- Luec tac dung Ién truc va 6 16n do lyc cing dai can thiét.

S

. Phwong dn 2: Bg truyén banh ring — thanh ring

Hinh 2.11: Bo truyén banh ring - thanh ring (Ngudn: Internet)
Uu diém:
- Co kich thudce kha nho nhung kha nang tai 16n;
- Coty $6 truyén on dinh do khong c6 hién tuong truot;
- Hiéu suat lam viéc cao (0,97 — 0,99);
- C6 thé 1am viéc voi van tdc 16m, cong suét cao:
- Su dung lau bén.
Nhuoc diém:
- Chétao phuc tap;
- Doi hoi @6 chinh xac cao;

- On khi hoat dong tdc do cao.
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¢. Phwong dn 3: Bj truyén vitme-dai oc

Hinh 2.12: Bo truyén vitme dai ¢ bi (Nguon: Internet)

Uu diém:

St dung hé thdng truyén dong truc vit me dai ¢ bi c6 ma sat khong dang ké,
hiéu suét cao;

bam bao nhiing chuyén dong chinh xac, mugt ma, on dinh, bén bi va sir dung
lau dai;

Truc vit me dai dc bi co d6 cung viing doc tryc cao;

Chiéu dai toi da cia mot vit me kha 16n (khoang 6000 mm).

Nhuoc diém:

Chi phi kha cao;

Dé bi cong vang.

K&t luan: chon phuong an 3 vi:

Chiéu dai cua khung may kha 16n (hon 3000mm);
Lap dit dé dang.

2.3.4. Phwong dan chon dong co

a. Phuong an 1: Dong co budc
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Uu diém:

- Pong co bude co kha ning cung cdp momen xodn 16n & dai van téc trung binh
va thép;

- €6 thé diéu chinh chinh x4c goc quay;

- bBong co bude cod tudi tho 1au dai, hoat dong bén bi;

- Pong co budc dé dang lap dit, thay thé;

- Pong co budc c6 gia thanh thap.

Nhuoc diém:

- Dong co bude khi hoat dong co6 hién tugng bi trugt budc - do luc tir trén nam
cham vinh ctru d& yéu nén cho vi tri khong chinh xac hodc nguén dién cip vao
khong du;

- bong co budc sé on va nong dan 1én khi hoat dong;

- Pong co budc giy ra nhiéu nhiéu va rung dong;

- Pong co budc khong thich hop cho cac tmg dung can téc do cao.

b. Phuwong an 2: Dong co Servo
Hinh 2.14: Pong co servo (Ngudn: Internet)
Uu diém:

- Diéu khién tron tru trén toan bd vung tdc d6, hau nhu khong dao dong, hi¢u
suét cao hon 90 %

- [t nhiét, diéu khién téc do cao, diéu khién vi tri chinh xac cao (tuy thudc vao
d6 chinh xac cua bd ma hoéa);

- Momen xo4n, quan tinh thap, tiéng on thap.

Nhuoc diém:

- Diéu khién phtrc tap hon;
- Céac thong s 6 dia can phai diéu chinh céc thong s PID dé xac dinh nhu ciu
két ndi nhiéu hon;

- (@ia thanh cao.
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% Két luan: chon phuong an 1 vi:
- D@ dang diéu khién va dam bao d6 chinh xac diéu khién;
- Pam bao diéu kién gia thanh ré.
2.4. Thiét ké hé thong co khi
2.4.1. Thiét ké khung mdy
Khung may 14 bo phan khong thé thiéu trong cac hé thdng méy, dac biét 1a may CNC.

N6 1a noi dé ¢6 dinh cac truc may, cac bd truyén dong va mdot s chi tiét quan trong

khac. Vi vay, viéc thiét ké khung méy 1a diéu tit yéu trong dé tai nay.

Hinh 2.15: Hinh anh 3D cta khung may

Khung may gom 2 bd phan chinh 14 khung va chan ting chinh. Khung may gitip ¢
dinh céc chi tiét. Chan ting chinh gitp thay doi kich thudc chiéu cao timg chan. Tir d6

gilp cac chan co thé ding virng va ti€p xtic tot hon véi mat dat.

Khung may 1am bang thép hop co kich thude tong thé 1a 3500x520x520 mm. Gia sir

tai trong tac dung 1én méay bao gom:

- Tai trong 16n nhét phoi cat: m, = 35 (Kg)

- Tai trong mam sau: my = 75 (Kg)

- Tai trong mam trude: m, = 40 (Kg)

Ddi véi cac két cau dang hop, ta cé thé st dung céch chia tirng lat dé dé dang tinh
toan. Két qua chia ludi va cac diéu kién bién dugc 4p dung dé tinh toan do bién dang

cua khung may dugc nhu sau:
Tai trong tac dung 1én khung may bao gom:

- Tai trong mam trudc va phoi: mi = 75 (Kg)
- Tai trong mam sau va phoi: mz = 110 (Kg)
Suyra Fy =750 (N)vaF, =1100 (N)
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2.4.2. Thiét ké va tinh todn b truyén dpng truc X

Ca 3 b0 truc cua may cat Plasma s& duoc thiét ké dua trén cc yéu cau san phém dua
ra ban dau, doi hoi su chinh xac tuyét ddi va gia thanh san xuat t6i uu nhat ¢ thé. Céac
truc s& dugc thiét ké dich chuyén bing co cdu vitme dai dc bi, phia dau cua vitme s&
phai chiu Iyc doc truc 16n nhat trong qué trinh hoat dong nén duoc thiét ké do bang 6 bi
d& chan, phia dudi cia vitme duoc thiét ké do bang 6 bi dd. Mbi co cau vitme s& duoc
dan hudng bang 2 bd thanh ray két hop véi con truot phit hop, co cau trugt giup cho cac
truc dich chuyén voi d6 chinh x4c cao nhét va tang do bén, do cung viing cua may. Mbi
truc sé duoc thiét ké véi mdi loai dong co budc phu hop nhat, dua vao cac thong s6 tinh
toan dé c6 thé xac dinh truc nao can thém hop gidm tdc dé tdng momen x0dn va chon ti

s6 hop giam tdc phu hop.
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a v AW N

Hinh 2.18: Hé dan dong truc X

Céu tao truc X:
- 1: Con truot;
- 2:Pai b¢ vitme bi;
- 3: Thanh truot;
- 4: Truc vitme;
- 5:Géi do;
- 6: Dong co Step 86.
Thiét ké bé truyén Vitme — dai éc:
Chi tiéu chil yéu ddi v6i bo truyén vitme — dai dc bi 12 d6 bén va 6n dinh.

Xac dinh so bo dudng kinh trong 4; cia ren theo do bén kéo (nén)

Trong d6 Fa - luc doc N; gk: gidi han chay cua vat liéu vit

Ta chon vat li€u vit thép 45, vat liéu bi gang xam.

Luc doc tryuc cua truc X s€ 1a trong luc ma sat 1an ctia cum mam sau Ién thanh trugt va

luc ma sat 1an ctia phdi va con lan mam trude.

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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Luc ma sat 1an ctia cum mam sau va thanh truot:
Fis1 = e XN; =0,57x 95x10=570N
Luc ma sat lan cia phoi va con lan mam trudc:
Fuso = e XN, =0,57%x40x 10 =228N
Téng luc doc truc:
Fo= Fps1+ Fps2 = 570+ 228 =798 N
Chon vat liéu ¢6 5 ,= 650MPa [bang 6.1 thiét ké HDDCK]

[0%] :G—;’l :65T0= 213,3 Mpa

Khi do

Lo [axusxTos
1= 1314x2133 _ ~remm

Chon d1=18 mm
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Chon céc thong s6 ciia bd truyén theo tai liéu Thiét ké hé théng co khi tap 1:
a) Duong kinh bi
d,=011%xd; =0,11X18=2mm
b) Budc vit
P=d,+3=2+4+3=5mm

¢) Khoang cach tir tim rinh lin dén tAm bi

=\n—~)cos
Trong do:
B : goc tiép xtc, B = 45°

r,: ban kinh ranh lan, xac dinh theo cong thirc

1
" =006 096 04

2
(1,04 — E) cos45°=10,3
d) Duong kinh vong tron qua cac tam bi
Dy = di+2(r;—c)=18+2(1,04 — 0,03) = 20,02 mm

e) Duong kinh trong cua dai dc
Dy = dy+2(01—c)=202+2(1,04 -0,03) = 22,08 mm

Sinh vién thuc hién: Nguyén Tién Pat Huéng dan: ThS. Nguyén Thanh Tung 24



Thiét ké may cit CNC Plasma

f) Chiéu sau profin ren
h; =0,32xd, =0,32x2 = 0,64
g) Duong kinh ngoai cua vit, dai dc
d= d;+2h; =18+ 2x0,64 =19,28mm
D=D-2h1 =18-2x%0,64 =16,72mm
h) Goc nang vit

5) = (555 7002)
= t = tg|\lz=—=————=—=) =3,04°
v =areg (7‘[ % D) ~ Y 9\314 % 20,02
i) S6 bi trén cac vong ren lam viéc

S6 vong ren lam vi¢e theo chi€i cao dai 6¢ khong nén qua 2-2,5 vong, néu khong sé&

lam ting sy phan bd khong dong déu tai trong cho cac vong ren.

K
dp

V61 K=23

3,14 x 20,02 x 2,3
Zb == 2

—1=71,29 = 72 vién

j) Khe ho tong cong giira cac vién bi
08xd,=08x2=16
k) Khe hé hudng tim
A= Dy —(2xDy+ dy) =22,08—-(2,2+18) =0,08
I) Khe hé twong ddi
A 0,08

== =% 00044
¥=a, T g T T

m) Goéc ma sat lan thay thé

2 X f; )_ t(2x0,005
d, Xsinf - arety 18 X sin45°
Vi £ : hé sd ma sat lan thay thé

Q= arctg( ) = 0,054°

f+=0,005
n) Hiéu suét suat khi bién chuyén dong quay thanh chuyén dong tinh tién

_ tgy _ tg3,04
Ctg(y + ®1) ~ tg(3,04 + 0,054)

n = 0,98

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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0) Tinh kiém nghiém vé do bén

Tai trong riéng doc truc

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 26
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Trong do:

A = 0,8: hé s6 phan b tai trong khong déu cho cac vién bi
742

72X 22x08

Ung suét 16n nhat: Tur khe ho trong d6i dd chon A = 0,0044 mm va tai trong riéng
doc truc ¢,, dya theo dd thi trén hinh 8.10 Trang 170 TK.HDDBCK, ta co6:

[Omax] = 2300 Mpa

=>q, = 3,71

So sanh tng suét cho phép:
[Omax] = 2300 Mpa < [0pmax] = 5000 Mpa

9

meal— 1~ ) S S
a ' - - :
I X=o002
| S (1 S /
~ | |

" A . _ a0 ) e I B
roac 2200 \ Tmax, 3300 3700
3 e § HPe Gimax, MRy
E - .

~ o o

— —
200 400 600 BORo.. wp
Hinh 2.19: D6 thi xac dinh ung suét 16n nhat omax

- Bé mit lam viéc cua vitme va dai 6¢c dat HRC > 56
- Bé mit lam viéc ctia bi dat HRC > 63
= Vi cac thong s6 vira tinh dé ché tao vitme, ta chon loai vitme bi ¢6 sin trén thi
truong 1a SFU2005 kém dai dc vitme SFU02505, cing bd gbi ¢ BF15 va BK15.

Chon thanh trieet dén huéng cho truc X
Tai trong: 1000 N

- Dan huéng vitme bang 2 thanh song song véi nhau;
- Chon vat liéu ché tao cho thanh trugt: thép C45, dé nhom.

Luc tac dung 1én mdi thanh:
950
Ptt = T == 475 N

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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= Sau khi thyc hién qua trinh tinh todn ta x4ac dinh chon thanh truot co6 dé c6
duong kinh 1a 20 mm lam tryc dan hudng cho truc X.
Tinh chon dong co Truc X

a) Trong lyc cua tai b?mg vo1 luc doc truc duoc tinh o trén

F=F,=798N

b) Van tdc 16n nhét cua vitme

Van tdc cat 16n nhat cua dau cat plasma 13 3000 mm/phat, nén ta c6 van téc can dat

dugc cua cac truc cling s€ 1a 3000 mm/phut, voi vitme dugc chon l1a budce 5.

Ta co:

3000 vong
V,=——= 600( - )
5 phut
¢) Cong suat 1am viéc cua tryc vitme
FXxV 798 x 600

= 10002 - 10002

= 0,48 Kw

d) S vong quay trén dong co

Chon ti s6 truyén hop giam toc: u=>5

N=VV><u=6OO><5=3000(

A~ £, 1x ‘ n , A~ p
e) Cong suat lam viéc cua dong co: P.= "

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 28



f) Momen xo0an cua tryc

Thiét ké may cit CNC Plasma

U= fo Xty X n = 0,995 X 0,995.X 0,9.x 1 = 0,89

9,55 x 106 X P,

P 05

P =—= = 0,6 Kw

i 0,89

~9,55x106x0,6

T = =21Nm
N 3000
= Chon dong co budc 2 pha 86 c6 momen x0an 4,5 Nm.
Puong kinh | Géc Dong | Momen xoan | Nhiétdo | S6 | S6 , ,
. . . Kich thudc
truc dong co | budc dién 16m nhat l6n nhat | pha | day
86x86x148
14 mm 1.8 do 2A 8.5 N.m 80°C 2 4
mm

Sinh vién thuc hién: Nguyén Tién Pat

Hudng dan: ThS. Nguyén Thanh Tung

29



Thiét ké may cit CNC Plasma

2.4.3. Thiét ké va tinh todn by truyén dpng truc Y

Hinh 2.21: Bo truyén truc Y

Céu tao truc Y:

- 1: Con truot;

- 2:Pai b¢ vitme bi;

- 3: Truc vitme;

- 4: DBong co Step 60;
- 5:Géi do;

- 6: Thanh truot.

Thiét ké bé truyén Vitme — dai éc
Chi tiéu chil yéu ddi v6i bo truyén vitme — dai dc bi 1a do bén va 6n dinh.

Xéc dinh so bd duong kinh trong 4, cua ren theo do bén kéo (nén)

a5 [F3E
\/ z[o]

Trong d6 Fa - luc doc N; ok: gidi han chay cua vat li¢u vit

Ta chon vat li€u vit thép 45, vat li¢u bi gang xam.

Truc vit me thép 45 ¢6 ok = ach = 360MPA => [ok] = ? = 120MPA

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung

30



Thiét ké may cit CNC Plasma

Tacod: Fy = Fpus
Tai trong dat Ién vitme 1a lyc ma sat lan gitta cum Z va thanh truot:
Khdi lugng ctia cum truc Z va dau cat1a 15 kg:

Frns3 = Ut XN3 =0,57%x 15X 10 =86 N
Chon vt liéu c6 &, = 650MPa [bang 6.1 thiét ké HDDCK]

Khi do:

Lo axizxss
1= 139ax2133  ocmm

Chon d1=15 mm

Chon céc thong sd cia bd truyén
a) DPuong kinh bi
d, =011 xd;4 =0,13x15=2mm

b) Budc vit
P=d,+5=2+5=7mm

Chon budc vitla P =10 mm

¢) Khoang cach tir tim ranh lin dén tim bi

dp
= (rl B 7) cosp
Trong do:
B : gbc tiép xuc, B = 45°

r,: ban kinh ranh lan, xac dinh theo cong thurc

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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2
(1,04 - E) cos45°= 0,03

d) DPuong kinh vong tron qua céc tam bi
Dyp=di+2(r;—c)=15+2(1,04—-0,03) = 17,02 mm

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 32
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e) Puong kinh trong cta dai ¢
Di= Dyp+2(01—c¢)=17,02+ 2(1,04 — 0,03) = 19,04 mm
f) Chiéu sau profin ren
hy =0,32xd, =0,32x2=0,64

g) Duong kinh ngoai cua vit, dai oc

d=d;+2h; =15+2x0,64 =16,28 mm

D= D;—2h;=13-2x%x0,64 =13,72mm
h) Goc nang vit
i) Sé bi trén cac vong ren lam viéc

_ p _ 3 ) _ o
v =arcty (n x Dtb) = arctg (3.14 < 17,02) = 3°6

S6 vong ren lam viéc theo chiéi cao dai 6c khong nén qua 2-2,5 vong, néu khong s€

lam ting sy phan bd khong dong déu tai trong cho cic vong ren.

K
dp

Vo1 K=2,3
3,14 x 17,02 x 2,3
b= 2

—1=61,45 =~ 61 vién

j)  Kheho téng cOng gilra cac vién bi
08xd,=08x2=16

k) Khe hé hudéng tim
A= D;—(2Dy+ dy) =19,04 — (2% 2+ 15) = 0,04

1) Khe hd twong dbi

A _0,04_0003
x_d1_15_ , mm

m) Goc ma sat lan thay thé

2% f, 2 x 0,005
@, = arctg (—) = arctg (—) = 0,06°

dy X sinf 15 X sin 45°
Vo1 f:hé s6 ma sat 1an n = tgy
thay thé tg(y + o1,
+ = 0,005 _ tg3,56
n) Hibu suat suit khi bién B tg(3,56 + 0,06)
&n d6 = 0,98
chuyén d(_)nqg quay
thanh chuyén dong

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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o) Tai trong riéng doc truc

la = S d,2x A
Trong d6: 4 = 0,8: h¢ so phan bo trai trong khong déu cho céc vién bi
86
=>q, = 61X 22x08 0,44 Mpa

Ung suét 1on nht:

Tir khe hé twong ddi da chon A = 0,003 mm va tai trong riéng doc truc q, , dwa theo
db thi trén hinh 8.10 Trang 170 TK.HDDCK, ta co:
[Omax] = 1200 Mpa, dua theo
So sanh tmg suét cho phép:
[0max] = 1300 Mpa < [0max] = 5000 Mpa

Yéu cau:

o Bé&mat lam viéc cua vitme va dai 6c dat HRC > 56

o Bémit lam viéc ctia bi dat HRC > 63

Chon 2 thanh trugt vuong MG12 kém con truot dé dan hudng cho vitme truc Y.

Tinh chon dong co

a) Trong lugng cua tai

P,=F,= 86N
b) Van toc 16n nhét ciia may
mm
V= 3000( - )
phut

c) Van toc 1on nhat ctia vitme

Van tbc cét 16n nhat cua dau cit plasma la 3000 mm/phut, nén ta c6 van tdc can dat duoc

cua céc truc cling s€ 1a 3000 mm/phut, véi vitme duge chon 1a budce 10 ta co:

Vo= 3000 200 (vbng)
o110 phit

d) Cong suat lam viéc cua truc vitme

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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P_FXV_86><300
1000 1000

= 0,03 Kw

e) S6 vong quay trén dong co

vong
N=Vv=300( )

phut

f) Cong suat lam vi¢c cua dong co

= |

P.=

U= py Xty X Wy = 0,995 x 0,995 % 0,9 x 1 = 0,89

Aol
I
=@
I
I
=
o
w
o~
>
S

g) Momen xodn cua tryc

- 9,55x 10° X P, 9,55 x 10° x 0,034

— 108N
N 300 08 Nm

= Chon dong co budc 2 pha 60 c6 momen xoan 1,7 Nm.
2.4.4. Thiét ké va tinh todn bj truyén djng truc Z
B truyén dong truc Z ciing duoc thiét ké vai cau tao cac chi tiét gidng véi bo truyén

truc Y.

Thiét ké b truyén Vitme — dai oc
Chi tiéu chu y€u doi voi bd truyén vit me — dai 6¢ bi la @ bén va 6n dinh.

Xac dinh so b dudng kinh trong 4, ctia ren theo dd bén kéo (nén)

Trong do:
Fu: Tuc doc (N)

[ch]
3

[0k] = [0n] = v6i [Ocn]- gidi han chdy cua vat liéu vit
Luc doc truc cua truc Z la trong lugng ciia cum mo cit.

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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Chon khdi lugng ctiia cum mé cat 1a 5 kg
Taco: Fu =0, =50N
Chon vt liéu c6 &, = 650 MPa [bang 6.1 thiét ké HDDCK]

o _[O_ch]_650_21 M

[k]—T—T— 3,3 pa
Khi do:

d > 4x%x1,3x%x50 — 09

1= 1314x2133 "
Chon d;=15 mm

Chon céc thong sd cua b truyén
a) DPuong kinh bi
d,=011%xd; =013 X15=2mm
b) Budc vit
P=d,+5=2+4+5=7mm

Chon budc vitla P =10 mm

¢) Khoang cach tir tAm ranh lan dén tam bi

C= (7"1 — %) cosf
Trong do6:
B : gbc tiép xuc, B = 45°
r1 - ban kinh ranh lan, xac dinh theo cong thirc
Tp

1
" =59 096

2
(1,04 ~ ) cos 45° = 0,03

d) Duong kinh vong tron qua céc tam bi
Dy =dy+2(r1 —c)=15+2(1,04 - 0,03) = 17,02 mm
e) Duong kinh trong cua dai ¢
Dy = Dy +2(r1—c)=17,02 + 2(1,04 — 0,03) = 19,04 mm

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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f) Chiéu sau profin ren
hy =0,32xd, =0,32x2=0,64
g) Duodng kinh ngoai cua vit, dai dc
d=d;+2hy =15+2x0,64 =16,28 mm
D= D;—2h; =15+2x%x0,64 =13,72mm

h) Goc nang vit

_ P \_ #) _ 2 g0
v =arcty (n x Dtb) = arctg (3.14 < 17,02) = >°6

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 37
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i) Puong kinh ngoai cua vit, dai ¢
d=di+2h;=15+2x0,64 = 16,28 mm
D= D;—2h; =15+2x0,64 =13,72mm

j) SO bi trén cac vong ren lam viéc

S6 vong ren lam viéc theo chiéi cao dai 6c khong nén qua 2-2,5 vong, néu khong s€

1am ting sy phan bd khong dong déu tai trong cho cic vong ren.

K
dp
Vo6i K=2,3
3,14 x 17,02 x 2,3
Zb =
i 2
a) Khe ho tong cong gitra cac vién bi
08xd,=08x2=16

—1=61,45 =~ 61 vién

b) Khe hé hudng tam
A= D;— (2D + d;) = 19,04 — (2 x 2+ 15) = 0,04
¢) Khe ho twong dbi

A 004
=4 T 15

= 0,003 mm

d) Goc ma sat lan thay thé

2 X f; )_ . (2><0,005
d, Xsinf - ety 15 X sin45°

Vi £ : hé s6 ma sat 1an thay thé

P = arctg( ) = 0,06°

f: = 0,005

e) Hiéu suét suat khi bién chuyén dong quay thanh chuyén dong tinh tién

_ tgy _ tg3,56
Ctg(y + ®1) ~ tg(3,56 + 0,06)

n = 0,98

f) Tinh kiém nghiém vé do bén
Tai trong riéng doc truc

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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tgy tg3,56
n= = = 0,98
tg(y + 91y tg(3,56 + 0,06)
Trong do:
A = 0,8: hé s6 phan b tai trong khong déu cho céc vién bi
=>q, = 100 =051M
e T g1x2zx08 P

Ung suat 16n nhét: Tir khe ho twong ddi da chon A = 0,003 mm va tai trong riéng doc
truc ¢,, dua theo dd thi trén hinh 8.10 Trang 170 TK.HDDCK, ta co:
[0max] = 1300 Mpa
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So sanh tmg suét cho phép:
[0max] = 1300 Mpa < [0pmax] = 5000 Mpa
Yéu cau:
o Bémat lam viéc cua vitme va dai ¢ dat HRC > 56
o Bé&mit lam viéc cua bi dat HRC> 63

Chon 2 thanh truot vuéng MG12 kém con truot dé ddn hudng cho vitme truc Z.

Tinh chon dong co

a) Trong lugng cua tai

P,=F,= 50N

mm
v = 3000 (—,)
phut

b) Van tdc 16n nhat ciia may

¢) Van toc 16n nhat cta vitme

Van tbc cét 1én nhat coa du cit plasma la 3000 mm/phut, nén ta c6 van tdc can dat duoc

cua cac tryc cling s€ la 3000 mm/phut, véi vitme duge chon 1a bude 10.

Ta co:

Voo 3000 300 (v(‘)ng)
o110 phut
d) Céng suat 1am viéc cua truc vitme
_FxV  86x300

=000 = 1000
e) SO vong quay trén dong co

= 0,03 Kw

L= Mot Xy X [ty = 0,995 X 0,995 x 0,9 X 1 = 0,89

P 0,03
P.=—=-"=0034K
c =17 089 W

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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g) Momen xo0an cua truc

- 9,55 x 10° x P, _ 9,55 x 10° x 0,034

=1,08N
N 300 08 Nm
= Chon dong co budc 2 pha 60 c6 momen xoan 1,7 Nm.
2.4.5. Thiét ké va tinh todn mam cdp truéc
a) CAu tao mam cip
5
4
6
3

19

Hinh 2.22: Thiét ké mam cip trude
H¢ thong mam cdp trude bao gdm cac cum chi ti€t chinh sau:

- 1:Bo truc lan

- 2:Ma dong

- 3: cum ray trugt dan huéng

- 4: B0 banh rang thanh rang

- 5: Mam chinh

- 6: B0 vit-me gbi do

Nguyén 1y hoat dong: Khi vin vit me (6), 40 nhom trén cum vit me s& day ma

dong (2) di chuyén trugt trén cum ray dan huéng. Khi ma dong di chuyén 1am cum banh
rang thanh ring (4) di chuyén theo.Tir d6, tao nén nguyén 1y ciing di ra cing di vao cta
2 ma dong gitip dinh tam tot hon.

Mit con lai ciing dugc cau tao twong tu va lap dit nghiéng 1 goc 90°. Mam chinh

(5) 1én két hai cum mam cap trén thanh mot bd mam cap tu dinh tdm 2X2.

b) So dod dong hoc mam cdp trude

Hinh 2.23 1a so dd dong mo ta hoat dong ciia mam cap trudc
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VWV Q) %

oy’

e’z

oo
2

T’

777

A (@) YWV

Hinh 2.23: So dd dong hoc mam cap trudce
c) Tinh toan truc lan
% Tinh chon 6 lan
Vi 6 lan chi chiu tac dung luc hudng tdm ma khong co6 luc doc truc. Kém theo
d6 luc hudng tam khong qua 16n, do d6 chon loai 6 bi d& 1 ddy dé st dung.

Chon 6 lan theo kha ning tai tinh nhim dé phong bién dang du theo diéu kién:
Qe =< Co
Trong do:
- Co: Kha nang tai tinh

- Qc=F;
= Co = 350 (N). Vay chon 6 bi 6903 dé phu hop véi thiét ké va tinh toan.

% Tinh toan lyc va xac dinh d9 bién dang cua con lan

Ya F Yp
i L 1 X
A C B

Hinh 2.24: Biéu thi lyc con lan

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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Xeét mat Oxy:
> Mu=0
FXx48—-Ypx96 =0
Y, = il = 350 = 175(N)
P2 2
Tuong ty ta co:
Y,=175(N)
-175 (N)
C
A B
175 (N)
Hinh 2.25: Biéu &6 momen cua con lin
C
B X
A
z Y

8400 (Nmm)
Hinh 2.26: Biéu @ momen cta con lin

Tt m6 phdéng kiém nghi¢m do bén trén, co6 thé xac dinh dugc truc va ong déu co thé

chiu tai tt véi d6 bién dang rat nho

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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d) Tinh toan cum vitme trugt

Vi vit me hoat dong & tan suat thap va can chiu tai vira phai. Do d6, chon vat

lidu thong dung 1a thép C45 dé 1am vit me va dai 6¢

Puong kinh trung binh cua ren:

Trong do:

- Lucdoc truc F, =500 (N)

- Hé sb chiéu cao dai 6c wy = 1,25
- Hé sb chiéu cao ren wy = 0,75

- Ap suét cho phép [q]=7

= d2 = 4,93 (mm)
Chon hé s6 an toan 13 2 vy d2 = 10 (mm)

Dé truc vit co tinh ty him, chon sd mdi ren: z;, = 1
Goc vit: y = arctg [Zh X ﬁ] = 3,19°
2

Goc nghiéng canh ren lam viéc

f

cos O

p = arctg [ ] = 8,5°

Vi p > y nén tryuc vit c6 tinh ty ham

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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+«+ Tinh chon 0 bi cho cum vit me

Vi luc tac dung 1én b bi da sd 1a luc doc truc, tai trong tinh va tan suit hoat dong

thip. Do d6, chon 6 bi d& chin dé phu hop véi yéu cau.

Taitrong quyuoc: Q = (X X Fr +Y X Fy) X ki Xkyg=>Q =Y XF,

Trong do:

Tai trong hudéng tam F, = 0 (N)
Tai trong doc truc F, = 500 (N)
Hé sb anh huéng nhiét d6 k, = 1
Heé s6 dic tinh tai trong kg =1
Hé sb tai trong doc truc Y = 1,81
= Q =905 (N)

Vi tan suat hoat dong 6 bi rat it nén coi nhuw Q = C; = 905 (N)

Viy chon 6 bi 6200 dé dap tmg yéu cau trén.

Sinh vién thuc hién: Nguyén Tién Pat

Hudng dan: ThS. Nguyén Thanh Tung
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e) Tinh truc d& cum mam trude

+* Tinh toan truc

-1

s |
Hinh 2.31: Phan tich luc tdc dung trén hai truc d&

Taco: F =300 (N)

S>F,=F, =212 (N)

Ff B -

Hinh 2.32: Phan tich trén truc d& thr nhat

Xét mit phang Oxy:

4876

Hinh 2.33: Biéu dd momen trén truc theo mit phang Oxy (Pon vi: Nmm)

Xét mit phang Oxz:

4876

Hinh 2.34: Biéu d momen trén truc theo mit phang Oxz (Pon vi: Nmm)

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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Puong kinh truc duoc xac dinh gan ding:
d>3 T _3\/2><4-8762_132
Z 02 = | ozx1s - 1320mm)

- T: Momen
- [r]=15 MPa: Ung suit xodn cho phép ctia C45

Trong do:

Vay chon truc ¢6 d=15 (mm)
% Tinh chon 6 lan:

O lan & d& mam trude da sb luc tac dong 1a lyc hudng tdm (lyc doc truc hau nhu rat
nho). Vi vay, chon 6 bi d& 1 diy dé sir dung.

Tai trong: Q = 0,3 (kN)
Tubi tho:

L_106><Lh_106><8><103
T 60n 60x100

= 1,33 x 10°

- C,;=0Qx"L=33

Vay chon 6 bi theo duong kinh trong (duong kinh truc d=15 mm). Do d6, chon 6 bi ¢o
sd hiéu 6202 dé dam bao yéu cau.

2.4.6. Thiét ké va tinh todn mam cdp sau

Hinh 2.35: Hinh v€ 3D cum mam cap sau

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 47
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a) Lapso do dong hoc

!

Hinh 2.36: So do dong hoc mam cap sau

b) Cau tao va chirc ndng mdt s6 bd phan ¢ cum mam cap sau

Cum mam cdp sau co6 cac bg phan chinh nhu sau:

Pong co budc: truyén dong quay cho mam cdp sau thong qua hop giam tbe
va bo truyén banh ring;

- Hop giam tdc: Tang momen quay cho hé thong;

- B0 truyén banh ring: truyén chuyén dong quay tir dau ra hop giam tdc sang
truc chinh ciia mam cép;

- O lan: ho tro chuyén dong quay cho truc chinh;

Mam cap sau: kep chat phdi trong qua trinh gia cong;

¢) Tinh toan, thiét ké, lya chon mot sd bo phéan
Chon 6 lin:

Yéu cau can dé tai c6 16 cap phoi cho mam cip sau c6 dudng kinh 100 mm

nén chon 6 lan c6 duong kinh vong trong 60 mm.

Tra bang thong s6 6 lan chon 6 lan c¢6 ky hiéu 16024.

Hinh 2.37: O 1an16024 (Ngudn: Internet)

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 48
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Thong s6 cua 6 1an (Ngudn [1]):

- Dbuong kinh vong ngoai D [mm]: 100
- DBuong kinh vong trong d [mm]: 60

- Bérong b [mm]: 19

- Tai trong dong C [kN]: 63,7

- Tai trong tinh Co [kN]: 64

- Tbc d6 quay tdi da [vong/phut]: 4800
- Khéi luong [kg]: 1,6

Thiét ké mam cap sau:

Hinh 2.38: Thiét ké mam cip sau

Mam sau dugc cau tao gom:

- Hai mt bich @300 bang thép c6 bé day 20 mm va 30 mm
- 3 Chéu dung dé kep chi tiét
- Ba cum bulong dugc dat doi xting theo cdp vdi nhau. Khi ga phéi, dung co

1é dé xoay lan lugt bén bulong di vao dé kep chit phdi cho qua trinh gia
cong.

d) Tinh chon dong co, hop giam tdc va bo truyén banh ring

Hé théng dan dong quay cho truc chinh st dung dong co budce két hop véi hop

giam tdc dé ting momen cho dong co va giam téc d6 quay cho truc chinh.

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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Hinh 2.39: Cum dong co
Trén thyc té thiét ké, phoi c6 kich thudc 16n nhét 1a hinh hop vudng cd quy cach
60x60x5 c6 khdi lwgng 35 kg =350 N, cum truc chinh c¢6 khéi lugng 20kg = 200N,
cum xoay mam cip trudc co khéi luong 35 kg = 350N. Hé thong din dong phai

quay mot cum c6 khéi luong 90 kg.

Trong lyc ciia cum quay s€ tac dung lIén cic 6 lan & mam sau va mam trude. Diéu
nay s€ tao ra cdc momen can ¢ cic 0 lan. D€ quay dugc phoi trong qué trinh gia cong,

cum dong co phai tao ra dugc mdt momen 1én hon tong momen can ¢ céc 6 lan.

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 50
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/
/
—l

P

tis

P,
M, ):L\ M;
-/
Hinh 2.41: Biéu dd lyc can 6 1an

- Momen can ¢ 6 lan cum mam cdp sau (6 lan 16024)

Hinh 2.42: Phan bo luc trén cac con lan (Ngudn: Internet)

Phuong trinh c4n bang luc:
Fioad= Fo + 2XF1 Xcosa + 2XF> Xcos2a + ... + 2XF, Xcosna [4.1]
Fa=Fao + 2XFa; Xcosa + 2XFa; Xcos2a + ... + 2XFa, Xcosna [4.2]

Trong d6 n 14 sé con lin trong ving chiu tai, Z 1 s6 con lan
n< z
~ 4
Gia str vong trong khong bi ubn va 6 khong c6 khe ho huéng tim. Do tac dung cla
luc Fioad vONg b bi va con 1an bi bién dang tai chd tiép xuc, vong trong o bidi chuyén
theo phuong luc Fioas mot luong Jo. Bién dang cua con lan chiu lyc Fo 1a 8o va bién
dang ctia con lan chiu lyc Fn (bién dang theo phuong Fn) 1a 8, Ta 6 thé viét gan
ding nhu sau:

- 360
On = 0oXcosna VOl o = —

H¢ thtrc gitra bién dang o cua con 1an va vong trong véi luc F:

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 51
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O =cF*[4.3] [ ct trang 95 tai li¢u (1)]
Trong do:
% ¢: hé s6 ti 18 phu thudc vao ban kinh cong & diém tiép xtic va module dan hdi
cua vat licu;
% x = 2/3 dbi v6i 6 bi,
Do do tir cong thure [4.3] ta co:
1 1
Fy = (Q) *va F; = (%n) ¥ = Fy X (cosna)l/x

c

Thay céc gié tri Fa vao hé thirc [4.1] ta ¢6 cong thirc tinh tri s6 Fo:

Fo _ Fload [4.4]

>/ >/ >/
1+2cos '2q+2cos '22q+:-+2cos 2na

D61 vo1 6 bi co so bi Z, ti so:
Z

) 5 5 = 4;37
1+ 2cos /Za + 2cos /22a + -4+ 2c0Ss /Zna

Do d6 ¢6 thé viét:

Fload
VA

Fo=4,37x

Khi tinh dén khe hé hudng tim va d6 khong chinh x4c cua chi tiét trong 0, ta cd
thé tinh gia tri Fo nhu sau:

N 5XFload

5
0= Z va FnZEXFload X Ccos 3/2 X na [45]

D061 voi lyc ma sat tai cac con lan: Fa, = pXF, voi p 1a hé s6 ma sat.

Tu cong thirc [4.2] ta duogc:
10 3/> 10 3/>
Fa = M(FO + 7Fload X cos o+ 7Fload X cos 20 + +

3
2 Floaa X 05 12na)  [4.5]

Véi p = 0,006

Vi 6 lan 16024 ta 6 Z = 18 suy ra @ = == = 20

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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Tai trong dit 18n 6 14n: Fioaa =450 N suy ra Fo= 125 N
Tur cong thirc [4.5] ta dugc: Fa=6,7 N
Momen can tai d lan 16024: Mi= M, = Faxd = 0,804 Nm

Momen cén 6 1an & cym mam cdp trudc:

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 53
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Thiét ké may cit CNC Plasma

Hinh 2.43: Mam cap trudc
Bén 6 lan duoc st dung & mam cap trudce co ky hi¢u 6202

Hinh 2.44: Biéu do luc cta 6 1an 6020

O 1an 6202 c6 tong s6 con lan Z =8 , do d6 goc a = ? =45

Xét 6 1an ¢co phan lyc F; va lyc ma sat Fa;
Tai trong tac dung 1én 6 lan theo phuong F

Fioaa=F1=PXcosp =350 N
Vi P 1a trong lyc cia mam trudce, B 1a goc hop bdi Fioad va P
Twr cong thirc [4.5] ta co:

Fai=Fa;=3,7N
Phuong trinh cn bang lyc:
Fa=2Fa;Xosp=4,7N

Momen can cta 6 1dn & cum mam trude:
M;=Faxd = 1,05 Nm v6i d la ban kinh ctia mam trudc

> Téng momen can cua cum xoay: M =M+ Mo+ M3=27 Nm

Hudng dan: ThS. Nguyén Thanh Tung
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Chon dong co budc c6 ky hi¢u 86HS8040A4] c6 momen tdi da 8,5 Nm va hop
giam t6¢ hanh tinh 1:10

- Tbc do quay ctia phdi trong qua trinh gia cong.

Trén thiét ké thuc té, phoi nho nhat 13 dng thép tron ¢ duong kinh 17 mm va day
1,2 mm, tdc d6 cit khoang 4000 [mm/phut] & dong dién 40 A.

Chu vi 6ng thép: 53,38 mm

Téc d6 quay cta phoi khi cat: 75 [vong/phut]

Tbc d6 1am viée 6n dinh cua dong co: dudi 2000 [vong/phtt]
Ti s6 truyén cua hop giam tdc gan lién dong ¢ 1:10

Do @6, ti s truyén ctia b truyén banh ring: i <2,6

Chon bo truyén c6 ti s6 truyén i = 2,15 véi:

- Banh rang 16n c6 module M3, 53 rang

- Banh rang nhd c6 muodule M3, 20 rang
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CHUONG 3: GIOI THIEU HE THONG PIEU KHIEN

3.1. Gi6i thiéu hé thong diéu khién

Bo phin diéu khién ciia may CNC dong vai tro trung tim trong viéc van hanh va
diéu phdi toan bo hoat dong ctua may. Pay 1a hé théng dién tir tich hop phan cing va
phan mém, c6 chtrc ning tiép nhan, xir 1y va thue thi cac chuong trinh gia cong duoc
1ap trinh sén (thuong ¢ dang ma G-code). Véi may CNC, bo diéu khién khong chi quan
1y ba truc chinh X, Y, Z ma con thém mdt truc quay (thuong la truc A), giip mé rong
kha ning gia cong cac chi tiét phirc tap, c6 bé mit cong hodc can gia cong nhiéu mit ma
khong can thay dbi vi tri phoi. Hé diéu khién hién dai con duoc trang bi man hinh giao
dién truc quan, hd tro chan doén 13i, hiéu chinh tham sb va luu trix chuong trinh, giup

nguoi van hanh d€ dang theo doi va to1 vu quy trinh san xuat.
Uu diém:

1. Gia cong linh hoat va phirc tap hon
— C6 kha nang gia cong cac chi tiét c6 hinh dang phiic tap, nhiéu mat, hoic bé mat
cong ma may 3 truc khong thé thuc hién duoc.

2. Tiét kiém thoi gian ga dat phoi
— Tryc thi 4 (thudng 14 truc A — quay quanh truc X) cho phép xoay phéi, giam s6 1an
thao lap, diéu chinh vj tri phéi.

3. Nang cao d¢ chinh xac
— Viéc giam thao tac thu cong gitp han ché sai sé va nang cao do chinh xac tong thé
clia san pham.

4. Tu dong héa cao, dé van hanh
— Cac hé théng diéu khién hién dai thuong cé giao dién truc quan, dé thao tac, hd tro
mo phong, luu trit va chinh stra chuong trinh.

Nhwoc diém:

1. Chi phi dau tr cao
— Hé thdng diéu khién thuong dat hon dang ké so véi 3 truc, ca vé phan cing lan
phan mém.

2. Phirc tap trong 13p trinh va van hanh
— Viéc lap trinh G-code doi hoi kién thirc chuyén sau va phan mém CAM hd trg da
truc (nhu Fusion 360, Mastercam,...).

3. Bao tri - stra chira kho khan hon
— Hé thdng diéu khién tich hop nhiéu chirc nang, linh kién dién tir phtrc tap nén viéc
sta chita hodc thay thé doi hoi ky thuat vién c6 trinh d¢ cao.

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung
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3.2. Cic loai bd diéu khién pho bién hién nay

3.2.1. B¢ diéu khién DDCS EXPERT

4
PID

-y
als
1

) a)
- o8 CN G — SRR B Bew

Hinh 3.2: B6 diéu khién DDCS EXPERT (Ngudn: Internet)

Uu diém:

Diéu khién dugc 5 truc;
Man hinh mau 7 inch, d0 phan giai 1024 x600;
HO trg 24 cong dau vao va 21 cong dau ra;

Truyén thong: HO tro truyén file va diéu khién bang Ethernet;

HO tro t6t nhiéu phan mém CAD/CAM nbi tiéng nhu ArtCam, MasterCam, ...

Nhuoc diém:

Gia thanh cao so voi cac b dieu khién khac;

Kho str dung doi voi ngudi maéi bat dau.

3.2.2. B diéu khién XC809D

Hinh 3.3: B diéu khién XC809D (Ngudn: Internet)

Uu diém:

Sinh vién thuc hién: Nguyén Tién Pat

HO tro 3/4/5 /6 truc;

Man hinh mau 7 inch, d phan giai 800x480;

HOb trg 24 cong dau vao, 24 cong dau ra;

H6 tro UG, MasterCam, PowerMill, FeatureCam, .. .;

Gia thanh tam trung, dé sir dung cho ngudi bét dau.

Hudng dan: ThS. Nguyén Thanh Tung
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Nhuoc diém:

Chi truyén thong bang cong USB;
H5 trg it phdn mém CAD/CAM,;

Phai mua céc thanh phan khac.

3.2.3. B¢ diéu khién Mach 3

Hinh 3.4: B6 diéu khién Mach 3 (Ngudn: Internet)

Uu diém:

Gié ré, phu hop v6i sinh vién;

Piéu khién 5 truc;

Kich thudc nho gon;

HO tro 5 céng dau vao, 4 céng dau ra;
HS tro tin s6 xung 100 kHz.

Nhuoc diém

Bo diéu khién Mach 3 hd trg it cong truyén thong;
ft cong vao va cong ra;

ft str dung trong cong nghiép.

+ Keét Luan: Ta nhan thay 3 bd diéu khién déu c6 nhitng vu nhugc diém riéng

Sinh vién thuc hién: Nguyén Tién Pat

cua n6 nén tuy vao voi yéu cau dat ra, ta c6 thé chon b diéu khién phu hop
V1 co cau cia may.

Hudng dan: ThS. Nguyén Thanh Tung
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3.3. Cac thong s6 ciia b diéu khién XC809D
3.3.1. B¢ diéu khién XC809D 5 truc

Bo diéu khién may CNC cong nghiép XC809D 14 hé théng CNC da chirc ning
khic, phay, khoan va ta ro XC809D 1a hé théng CNC thé hé méi. Hd tro gia cong khic,

phay, khoan va khai thac. N6 sir dung bd vi xtr 1y hiéu suat cao 32-bit, sir dung

Sinh vién thuc hién: Nguyén Tién Pat Hudng dan: ThS. Nguyén Thanh Tung 59
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cong nghé diéu khién da tac vu thoi gian thuc va cong nghé noi suy phan ctng, lién két

day du, thuat toan chuyén tiép doan dudng nho tdc do cao. PO chinh xac ndi suy 0,001

mm, toc do t6i da 30 m/phit. Pay 1a su lwa chon t6t nhat cho may khic, may phay CNC
va may khoan CNC.

Hinh 3.5: Bo diéu khién XC809D (Ngudn: Internet)

3.3.2. Dic tinh kj thugt

Dua trén bd vi xur 1y 32-bit, lién két dﬁy du, do chinh xac noi suy 0,001 mm, tbe
d6 t6i da 30 m/phit, hd tro bul/dir va diéu khién vi sai;

Str dung man hinh mau rong 7inch LCD, d0 phan giai 800x480, kiéu giao dién
Windows. Puoc trang bi 8 phim chirc ning mém, thao tac don gian va dé& hoc.
Cung cép giao dién hién thi phong phti nhu phan loai tham sd, nhat ky béao 151,

chan doan hé théng, ... tao diéu kién thuan loi cho viéc g& 161 va bao tri;
Lénh G tiéu chuan qudc té, trong thich véi cac 1énh hé théng FANUC.
40 loai l1énh G, ho trg chu ky khoan va chu ky khai thac;

Chinh sira toan man hinh cic phan chwong trinh, tich hop khong gian chuong

trinh 16n 512 Mb, ¢6 thé luu trit nhiéu chuong trinh;
Vi giao dién USB, hd tro doc va ghi tap tin usb, sao luu dit lidu;

Pau vao 24 diém (c6 thé mé rong dén 96 diém), dau ra 24 diém (c6 thé mé rong

dén 96 diém), linh hoat va thuan tién;

Giao dién hoat dong tiéng Trung va tiéng Anh, thong tin trg giup day du, hoat

dong thuan tién hon;
Heé thdng thong qua diéu khién ting téc va giam toc trude khi ndi suy;

HO tro bu dao dai va bu dao ban kinh;

Sinh vién thyc hién: Nguyén Tién Pat Hudéng dan: ThS. Nguyén Thanh Tung
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- HO tro xu 1y thur tay quay, thuan tién cho viéc go 161 chuong trinh;

- HO trg quyén diéu hanh da cap, quan 1y thiét bi tién loi va c6 chirc nang khoa hé

théng c6 thoi han;

- HO tro UG, Mastercam, PowerMill, FeatureCAM, ArtCAM, JDPaint, Wentai va

cac tép ma G phan mém cta bén thir ba khac;

- Hotro cong cu tu 1ap trinh, co thé sir dung linh hoat.

3.3.3. Cdc chirc nang chinh

Bang 3.1: Cac chirc ning cua bd diéu khién XC809D

Cac chirc nang

S6 truc hd tro

5 truc

S6 truc lién két

Lién két toan bo

Danh sach dao

C6 thé cap nhat

Truc chinh

Ho tro 2 truc chinh g6m 1 truc diéu khién
bang tin hiéu sé va 1 truc diéu khién bang
tin hi€u tuong tu

Giam sat truc chinh Co
P06 sai nho nhat 0,001 mm
Gié trj 1énh cao nhat + 99999999 x don vi

Toc do tién dao

30000 mm/min

Céc cap tién dao

F0, 25%, 50%,75%,100%

Ché d6 xung

1: bicu khién hudéng va xung
2: bi€u khién xung vudng

(néu dugc hd tro bai trinh didu khién,
duoc khuyén nghi, chéng nhiu manh
hon)

Tan soO to1 da

C6 thé thiét 1ap 100Khz, 200Khz,
500Khz (500KHz chi c6 thé duoc thuc
hién & ché @6 dau ra truc giao cua tat ca
cac truc)

Sinh vién thyc hién: Nguyén Tién Dat
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Téc d6 ghi dit liéu 0~ 150%
Ti 6 truyén dién tir 1 t6i 65535
Tang toc va giam tdc ty dong Co

Thuat toan nhin trudce dong nho toc do cao | C6

Gia cong thir bang tay quay Co

Pinh vi GO00
(C6 thé cho dinh vi ndi suy tuyén tinh)

Pi dao Di thang (GO1), cung tron (G02, GO3,
G12), ndi suy xoan Oc

Diém tham chiéu Tu dong tra vé vi tri tham chiéu

LCD Man hinh LCD TFT 7 inch v61 d§ phan
giai 800 x 480

Khoa phan mém MDI 8 Ge

Budc don x1,x10, x100

Truyén thong USB

Giao dién bén ngoai Co

Giao tiép 1/O 24/24 ( c6 thé md rong 96/96)

Dung Co

Trang thai dung Co

Kiém tra hanh trinh luu trit Co

Hoat dong MDI Co

Reset Co

Ché d6 hoat dong mdt trang thai Co

Cong tic bao vé chuong trinh Co

Chtrc nang ty chan doan Co

Dirng khan cap Co
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Cap nguon

AC220V + 10% -15% , 50Hz + 1Hz

Hé toa do

H¢ toa do may (G53), hé toa do phoi
(G92, G54 ~ (G59), h¢ toa do cuc bd
(G52), ky hiéu mit phang hé toa do

Cai dat h¢ toa do ty dong

Co

Déu vao diu thap phan

Co

Chtrec nang phu trg

Céc bit M2, mi tuy chinh M, ché d6 thu
cong / MDI / ty dong diéu khién truc quay
tién, 10i, ding dimg; kiém soét, khai dong
va dirng cta chét 16ng 1am mat; kiém soat
boi tron bat dau va ding lai

Chtrc nang truc chinh

Truc chinh kép

Tryc chinh k¥ thuat s6

Hb tro truc chinh 1, chiém mot truc k¥
thuat sb (khong duge ho trg béi truc Z) va
tdc d6 6n dinh hon.

Dau ra twong tu truc chinh

Co, truc chinh kép

Chtrc nang cong cu

H6 tro thay ddi cong cu tu dong, trung
tam ho tro va thiét 1ap cong cu trung tam,
thiét 1ap cong cu can gitta ba diém

Bd nh¢ bu cong cu

6 thé chtra 99 dao

B6i thuong dung cu

Chiéu dai dao va ban kinh bu dao

Chtrc nang chinh sura

Tham s, dau vao bit chan doan, chinh
stra chwong trinh, thuc thi da khdi MDI

Luu trtr

512 Mb

Hién thi tén chuong trinh

Tiéng Trung, tiéng Anh, sb, két hop

Tim kiém dong chuong trinh Co
B qua khdi tity chon Co
Chuyén d6i chuong trinh Co
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3.3.1 bong co budc

Hinh 3.6: Dong co budc 86 (Ngudn: Internet)

a. Dong co budc 86

L LY

Pay 1a loai dong co budc co kich thude 16n, momen xoin 16n. Chuyén duge ding
trong cong nghiép trong cac may méc cong nghiép, ddy chuyén san xuat, may in 3D kho
16n, may khac laser kho 16n va may CNC mini. Momen xoan 1én dén 8,5 N.m gitp chiu

duoc cac loai tai 16n.

Do ciing bé mit step 86 cao gitp giam hu hong néu c¢6 va dap. Pay 1a loai dong co
budc 2 pha — 4 day (loai duoc sir dung pho bién nhét), goc budc 1.8 d6, cing thudc dong
dong co 86 nhung cé nhiéu loai khac nhau va duoc phan biét thong qua chiéu dai dong
co (Pong co cang dai s& c6 momen xoan cang 1on, bao gom cac loai: 4,5 N.m, 8.5 Nm,

12 Nm). Pong co c6 d6 bén cao, chay ém khong rdy ra nhiéu tiéng on.

b. Thong sé dong co buéc 86

Duong kinh truc: 14 mm (Then truc 5 mm);
Moment: 8,5 Nm;
Loai dong co: 2 pha — 4 day;
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- Saisb gbc budce: 5 %;
- Chiéu dai truc dong co: 37 mm;
- Nhiét d6 bé mit cao nhat: 80 °C;
- Nhiét do0 méi truong hoat dong: -40 °C — 50 °C.

c. Dong co budc 60

Hinh 3.7: Pong co budc 60 (Ngudn: Internet)

Ciing gidng dong co budc 86 Do cimg bé mit step 86 cao giup giam hu hong néu co
va dap. Pay 1a loai dong co budc 2 pha — 4 day (loai dugc sir dung phd bién nhat), goc
budc 1.8 d9, cung thude dong dong co 60 nhung c6 nhicu loai khac nhau va dugc phan
biét thong qua chiéu dai dong co. Pong co co do bén cao, chay ém khong ray ra nhicu
tiéng on.

d. Thong sé dong co buéc 60

- DPuong kinh truc: 8 mm;

- Moment: 4 Nm;

- Loai dong co: 2 pha — 4 day;

- Saisb g6c buoc: 5 %;

- Nhiét d6 bé mit cao nhat: 80 °C;

- Nhiét d0 moi truong hoat dong: -40 °C — 50 °C.

3.3.2 B¢ diéu khién déng co buéc 60

a B¢ diéu khién TB6560

Hinh 3.8 : Bo diéu khién dong co budc TB6560 (Nguon: Internet)
B truyén dong dong co budc dién ap thap k¥ thuat s6 TB6560, str dung cong ngh¢ DSP 32-
bit mé&i nhét, voi hiéu suat tbe do thap tuyét voi. Ban co thé dat bat ky su ¢ nao va bat ky
gi tri hién tai ndo trong dong dinh mirc 256 trong ing dung thanh dap (mg nhu cau ciia hau
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hét cac | thiét bi nho. Vi cong nghé phan doan vi mé tich hop, ngay ca ¢ diéu kién sy cb
thap, van c6 thé dat dugc hiéu qua pha v cao, van hanh téc do thap rat ém ai, tiéng on tdi
thiéu.

Tinh ning chinh cta san phdm
- Pham vi dién ap dau vao: 10 ~ 35 VDC;
- C6 thé 14i mot dong co bude 4 pha, 8 diy;
- Dau vao tin hiéu: Vi sai / Két thuc don, xung / hudng hodc xung kép;

- Tan s6 dap Gng xung: 200 KHz;
- Céc thong s6 ¢o6 thé dugc cau hinh thong qua cong noi tiép;

- Chtrc ning ty dong diéu chinh tham sd, dau vao quang cach ly, chdng nhiéu
- Kiém soat chinh x4c hién tai cua nhi¢t dong co dugc giam dang ké.

3.3.3 B¢ diéu khién déng co budc 86

a. By diéu khién MA860

Hinh 3.13: Bo diéu khién MA860 (Ngudn: Internet)

Bo diéu khién DMA860H, DM860 LEADSHINE dang 14 san pham dugc danh gi tot voi
gia ca hop ly. San phém hoat dong on dinh, chay duoc tat ca voi dong dong co budc
khong hoi tiép size 57HS va 86HS dong cao trén thi trudng. San pham khong chi dugc
g dung trong cac may CNC ma con duoc tmg dung rong rii trong hé thong, diy chuyén

cong nghiép cling nhu trong cac yéu cau dan dung.

b. Tinh nang chinh ciia sdn phim
- Dong dién dan cuc dai 7,2 A; nguén dién hoat dong 80 VAC hoac +110 VDC;
- Vibuoc: 1/2, 1/8, 1/16, 1/32, 1/64, 1/128, 1/256, 1/10, 1/20, 1/40, 1/100, 1/200;
- Tin hiéu diéu khién dugc cach ly tan sd cao, tan s xung dich budc toi 300kHz;
- Tu dong giam dong dién khi dong co gilr budc;
- Tudong chuyén ché do Decay phu hop, bao v¢ qué dong, qua nhiét do khi hoat dong.
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CHUONG 4: AN TOAN TRONG VAN HANH VA BAO DUONG MAY

Tubi tho 1am viée ciia may va mirc d6 hiéu qua trong cong viéc cua may phu thude rat nhiéu
vao phuong phap van hanh va bao dudng may. Néu biét cach st dung va t6 chuc bao tri,

bao dudng may dung cach, co thé ning tudi tho cua may 1én rat nhiéu so véi thiét ké cua
may. Nang cao tudi tho may moc khong chi ¢6 y nghia veé mit ky thuat, cong viéc ma con
c¢6 ¥ nghia vé mit kinh té va giam thiéu chi phi stra chira, thay thé cho xuéng san xuat. Dé
dam bao an toan va hi¢u qua trong van hanh va bao dudng, ngudi cong nhan van hanh phai:

4.1. An toan trong lic van hanh.

Hiéu 5 nguyén 1y hoat dong va ndm chic cac budc thao tic ciing nhu trinh tw van hanh
may dé dam bao an toan. Nam rd dai chiéu day hoat dong ctia may dé dua phoi vao cit,
tranh trudng hop dua phoi vuot ra khoi kha nang cat ciia may, khién miii cat plasma co
thé bi v&, mé hodc 1am phdi bi ket.

Nam rd vat lidu ctia phoi, tranh truong hop nham lan cat phoi c¢o kha nang vé méo do qua
nhiét.

Trude khi van hanh may Pé dam bao an toan, trudc khi van hanh may, nguoi van hanh
can tién hanh cac budc sau:

Kiém tra tong quat xung quanh may dé phat hién cac bat thuong nhu hé dudng day
dién, dau 1o ri hodc cac di vat, vat can trén cum cét plasma,. ..

Kiém tra bdi tron cac 6 1an, ranh truot, dam bao cac con lan déu co thé 1in dé dang va
khong bi can tro.

V¢ sinh xung quanh khu vuc lam viéc cua may, vé sinh bé mit san lan va san lan
nghiéng, vi tri tap két san phém.

Xac dinh chiéu day phdi cit va diéu chinh khoang cdch phu hop giita miii cit va phoi.
Khi thuc hién déy du céc thao tac trén va dam bao cac diéu kién an toan cua may,
ngudi cong nhan moi duge phép van hanh may.

Trong khi van hanh mdy Khi vin hanh may, ngudi cong nhan phai trang bi day du
quan 4o lao dong, doi mii bao ho va di gidy bao ho lao dong ding quy céach.

Kiém tra vat liéu cua phoi trude khi cit, dam bao kich thudc ctia phoi khong vuot ra
khoi cac thong s6 phdi theo thiét ké cua may. Pua phoi vao phai dam bao phoi phai
nam ngay ngan trén san lan va kiém tra do tiép xtc gitta bé mit phoi va xac dinh
chiéu dai. Phai ludn c¢6 mat tai vi tri lam viéc khi may van hanh dé kip thoi phat hién
cac su ¢ c6 thé xay ra.

Khi phat hién sy cb, ngay lap tirc phai ngit toan bd ngudn dién cua may bang cau
dao chinh va bao ngay cho ngudi c6 trach nhiém tai khu vue san xuat dé tim hudng
giai quyét, khic phuc su cd.

Sau khi van hanh may Sau khi lam viéc xong, cin ngit ngudn dién clia may bang ciu dao
dién an toan va dua phoi thira ra khéi may (néu co). Vé sinh sach s& khu vuc lam viéc.
Cho dau béi tron vao khu vyc ranh trugt, tranh trudng hop quén cho dau lam cac chi tiét
bi mon va qua nhiét do chiu ma sat. Kiém tra va vé sinh mili cit plasma, lau sach bui ban
va ddu m& con sot lai trén ludi cit, kiém tra, khong dé cac dj vat con sot lai trén ban cit.
Thu gon phdi va san phém vao dang vi tri da quy dinh. Sau mgt thoi gian hoat dong, can
td churc céc hoat dong kiém tra, béo dudng may dinh ki nham tang tudi tho hoat dong cua
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may va kip thoi phat hién nhitng hao mon, hu hong de khac phuc va thay thé. T6 chirc
bao tri, bao dudng thay thé ding cach sé tiét kiém duoc rat nhiéu chi phi

4.2 Huéng phat trién.

Can nghién ctru lam may c¢& 16n hon, c6 tdc dd cét cao hon, chinh x4c hon va
duong cit dep hon

Can thay thé ngudn cét thanh ngudn 16n hon dé co thé cit duoc phoi co chiéu day
16m.

Can nghién ctru dé cai tién thém bd cam bién nang ha truc Z theo do nhfip nho cua

phoi can cat.

Phat trién co ciu may 1én 5 tryc dé co cat mép voi mot goc nghiéng nhat dinh
theo dung yéu cau, giup viéc lap ghép cac chi tiét chinh xac hon;

Cai thién bd kep mam sau b::ing mam cap tu dinh tam 2x2 dé ga phoi moét cach
chinh x4c va rat ngan thoi gian ga phoi;

Néng cip dau cit cia may thanh dau cit lazer thay cho dau cét plasma, gitp
giam bé rong dudng cat, giam bavia ciia san pham sau khi cat. Tang tinh tham

my va chat lugng ctia san pham sau gia cong;

4.3 Nhirng han ché ciia may

Con gip kho khin trong viéc ga dat phoi ban dau, dé ga dat chinh xéac

can thoi gian twong ddi 16n;

D0 chinh xac va chat lugng vét cat ciia san pham gia cong chua dugc

kiém thuc té.

Gi4 thanh méy va hé théng diéu khién (CNC, step motor) cao hon nhiéu

so v&i cac loai may 1-2 truc.

Can dau tu thém cho hé thong hut bui, 1am mat va bao dudng dinh ky.
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